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Far more than we can say about Weston
pre-eminence is revealed fully, unmistak-
ably, emphatically, in every detail of

Indicating Instruments

Their superiority is so marked, so easily
demonstrated by test, that only one de-
cision will be consistent after you have
made comparisons.
Weston Electrical Instrument Co.
27 Weston Ave., Newark, N. J.

23 Branches in the Larger Cities

Weston Round Pattern Switchboard In-
struments of 7-inch diameter are the stand-
-ard for use on Wireless Telegraph Panels.
As they are of the highest grade and de-
signed for commercial installation, they
are not adapted to experiments in wireless
work. Write for more specific informa-
tion.

When writing to Advertisers please mention THE WIRELESS AGE
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Marconi Institute Graduates
Are Making Good Everywhere

Why You Should Study Wireless Telegraphy at the Marconi Institute

\J o

N

g;«-??’@g NY man who has decided to engage in some capacity in the WIRELESS TELEGRAPH
¥ \% Art, cannot afford to neglect the ADVANTAGES accruing to him by pursuing his studies
in New York City, for here he comes in contact with a greater number of men actively identi-

fied with the commercial and scientific progress of radio than in any other city in the world.
New York City is the PRODUCTIVE CENTER for wireless telegraph equipment. The principal manu-
facturing companies are located here. It is the center of SCIENTIFIC WIRELESS INVESTIGATION and RESEARCH.
More wireless equipments are installed here and more men employed than in any other port in the United States.
The monthly meetings of the Institute of Radio Engineers are held in New York City. This organization comprises a
body of men who are the real leaders in the scientific and industrial progress of wireless telegraphy.

Opportunities for Education in New York City

There are many opportunities in New York City for study
along lines other than that of radio telegraphy. Local
colleges and universities give highly specialized academic
and engineering courses in connection with their regular
curriculum. There are several free night courses conducted
by the Board of Education. Some of the best commercial
schools in the United States are located here. A course can
be taken at one of these institutions in conjunction with
the wireless course at the Marconi Institute. New York
City’s public libraries open to students an unlimited field
for study and advancement in any art. Contact with the
cosmopolitan population of this city broadens the vision of
a student as no other city can. Board and room can be
obtained at rates as cheap as in any other large city.

The Marconi Institute

Chief among New York’s commercial scientific schools is
the MARCONI INSTITUTE, which is devoted solely to
instruction in WIRELESS TELEGRAPHY.

The Institute has trained more than 4,000 men in com-
mercial and government wireless telegraphy and 95 per cent
of its graduates have secured well-paying positions.

Our former students are serving in Armies, Navies and
commercial wireless telegraph companies throughout the
world. Many have been commissioned by our Government;
others are in manufacturing companies or in research lal-
oratories doing their share in the world-wide commercial
promotion and scientific research now being conducted.

The Institute students enjoy the advantage of our close
connection with the WORLD’'S FOREMOST MANUFAC-
TURING AND COMMERCIAL WIRELESS TELE-
GRAPH COMPANY. Our training staff has had experi-
ence in every department of wireless telegraphy. A begin-
ner cannot over-estimate the benefits he will
derive by coming in contact with our staff
of experts. They supply him with knowledge
best suited to the requirements of the day.

Since the war we have engaged in the
patriotic duty of training men for active em-
ployment in the Army and Navy. Ninety-
eight per cent of our enrollment is composed
of such men, but our classes are open to all
interested. .

Our tuition fees are moderate. A charge
of $15 per month is made to students in the
day class and $10 per month to those in the
night class.

Remember, that the DEMAND FOR EX-
PERT RADIO MEN IS NOWHERE NEAR
MET. ENGINEERS, SPECIAL LABORA-
TORY MEN. COMMERCIAL OPERA-
TORS, INSTRUCTORS and INSTALL-
ERS are being called for daily.

HELP UNCLE SAM BY PREPARING

YOURSELF TO ENTER A SKILLED BRANCH OF
THE GOVERNMENT SERVICE.

_ Laboratory Equipment

The Institute radio laboratory is unusually complete.
Students receive direct instruction on modern apparatus in
use this year, Everything irrelevant to modern methods
and systems is cast aside.

Part of our laboratory equipment includes VACUUM
TUBE TRANSMITTERS and RECEIVERS; 2 KW. 500
CYCLE TRANSMITTER; 1 KW. SUBMARINE
TRANSMITTER; 1 KW. AIRPLANE SET; 1 KW,
NON-SYNCHRONQUS TRANSMITTER:; 2 KW. 240
CYCLE SYNCHRONOUS TRANSMITTER; !4 KW.
CARGO TRANSMITTER AND OTHER TYPES OF
EQUIPMENT. Numerous WAVE METERS, SPECIAL
RECEIVERS and APPARATUS for radio measurements
are available.

Time Required

The average student requires approximately three
months’ instruction in the day class and four to four and
a half months’ in the night class.

Should you be unable to attend for the period of a
complete course, you will benefit greatly by joining our
classes for a period of a few weeks until you are calléd
by. our Government.

Board and room can be secured at local Y. M. C. A’s
at very reasonable rates.

Special attention is directed to the central location of
the Institute. We are situated in a most accessible quarter
for Greater New York and vicinity. It is possible for out-
of-town men to commute daily at distances up to 60 miles.

Address all inquiries to the

Director of Instruction

BREANUH YUHUvULD:

Room 861-70, Lenox Bldg., Euclid Ave, and E. 9th St., Cleveland, Ohio
New Call Building, New Montgomery St., San Francisco, Cal.

By the way, have you heard of our proposed class for RADIO SPECIALISTs?
Further information can be secured by addressing an inquiry to the Director of Instruction

When writing to Advertisers please mention THE WIRELESS AGE
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Wireless Apparatus Is Only
As Good As Its Insulation

The engineers, designers, manufacturers
and operators of wireless apparatus have
long since learned that

BAKELITE-DILECTO

on account of its mechanical and insulat-
ing properties is particularly fitted to
‘meet their very exacting needs.

It withstands high temperature perfectly,
and maintains its shape and insulating
qualities under heat, cold and dampness.

Furnished in Sheets, Rods and Tubes.

You will find it waterproof, permanent
and strong.

We also manufacture Vulcanized Fibre
and Conite for special insulating purposes.

Let us show you how our Standard Products
can be made to solve your insulating problems.

THE CONTINENTAL FIBRE CO.

NEWARK, DELAWARE

233 Broadway, New York City 332 S. Michigan Ave., Chicago, Ill.
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal
301 Fifth Ave., Pittsburgh, Pa.

When writing to Advertisers please mention THE WIRELESS AGE
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DUBILIER
MICA CONDENSERS

For any voltage and capacity. .004 mf Units to fit all Standard Racks.
Used by the Marceni Company

MICA SELF HEALING

Protective Devices for all size equipments from ’ to 500 K. W.
Protect your Motors and Generators from burning out.

.Up to further notice only U. S. Government Equipments
will be supplied

DUBILIER CONDENSER CO,, Inc.
217 CENTRE STREET NEW YORK

For Creat Britain, Address DUBILIER CONDENSER COMPANY, Ltd.,
London, W. l., England

When writing to Advertisers please mention THE WIRELESS AGE
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This photograph, an official one taken by the Signal Corps in France and rel d by the C ittee on Public Information, shows how closely
allied is electrical communication with artillery ranging in modern warfare. The battery captain, with the megaphone, is withholding fire of
his field pieces until full data is received by the signalman at the foot of the tree
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WORLD WIDE WIRELESS

Wireless Is Greatest Aid to Alaskan Education

ASCHOOL teacher’s job in Alaska is anything but

a bed of roses. Seventy native schools main-
tained by the government throughout the territory are
in charge of men as resourceful as Charles N. Replogle,
-the government teacher at Norvik, who is required to
make a study of the reindeer industry in addition to
his hundred and one other duties.

The Eskimo is not as isolated as the geography
would indicate, for at some of the schools wireless
stations have been established and news of the world
is flashed to them. Concerning his enterprise Mr.
Replogle says:

“The greatest difficulty experienced in teaching the
Eskimos is not in teaching them regarding the facts
of life, but in getting those facts applied to their every-
day living. Instruction has, therefore, been of the
most practical kind. The morning exercises are large-
ly taken up with singing and telling the wireless news
from all over the world, as received at our wireless
station. So eager are the people to get in touch with
the world that it is common to have the schoolroom
full of adults to hear the news. In order to under-
stand it they must become acquainted with geography
and history. These studies have given them a compre-
hensive viewpoint such as was never possible to obtain
through the abstract textbook method of teaching.
This has had much to do with the change of the cus-
toms of the people themselves. To them the United
States and its government is no longer a matter of a
man or two, but is a big tangible reality.

“The wireless has done more in one winter to
awaken the slumbering intelect of the native than
years of abstract bookwork. His education has come
to him imperceptibly and has fastened itself upon the
consciousness without definite effort on his part.
There is no longer any balancing of the ‘native cus-
tom’ against the new knowledge. In room No. 1 a
class was organized for the study of electricity and
the “radio” code. With the very limited general
knowledge of the pupils, the progress was necessarily
slow and very tedious.”

British Take German Wireless in Spitzbergen
SEIZURF. by a British expedition of German mining

property and other development plants in Spitz-
bergen, including a big wireless installation, is reported
by the London Express. The coal and iron deposits
will be of the greatest importance to Great Britain
and the allies. The expedition sailed a few months
ago under the protection of the British navy. Sir
Ernest Shackleton, the Antarctic explorer, was the
commander, but he was subsequently obliged to leave
to take up other duties. His successor, F. W. S TJones,
took a large number of miners, an enormous quan-

tity of mining material and supplies sufficient for three
years. Work is now going on on a large scale. Capt.
Wild, who was with Shackleton in the Antarctic, 1s
in charge of operations. Mr. Jones says the expedi-
tion met with considerable difficulties, including en-
counters with eight German submarines.

———

Believe Austria Has Secret Wireless Station
A Vienna message to the Frankfurter Zeitung states

that the existence of a secret wireless installation
is suspected at Prague, and the Austrian authorities
are displaying considerable anxiety regarding it. Close
search having failed to discover it, the installation is
thought to be of a movable character.

Balloon Cable a Cross-Continent Aerial

'THE wireless station at Arcadia, Cal., by using for"

aerial the cable of a balloon, put aloft from the
training field, has intercepted messages sent by the
Brooklyn Navy Yard wireless stations, according to
an announcement by the War Department. This bal-
loon cable probably makes the highest aerial in the
world..

This announcement was made by the Division of
Military Aeronautics, indicating increasing efficiency
in both the work of students and the equipment of
the War Department’s various balloon training fields.
The balloon school at Arcadia has 106 miles of wire
in use in teaching military communicatién. For the
purpose of demonstration it has a complete system
of wiring strung as it would be in the front line
trenches on the battlefield. Communication posts and
stations for all kinds of messages are used by the
students the same as soldiers use them at the front.

A good part of the country southeast and southwest
of Arcadia is laid out with lines of communication to
this balloon school, similar to part of a sector at the
front. All of the balloons, when aloft, are so wired
that they can be lined together with any trench, dou-
bled up for any work together, or they can be cut off
from the trenches and talk-only with their own chart
room and winch or operating crew on the ground

below.

Isle of Pines Radio Resumed

HE Department of Commerce has received from
the American Consul at Isle of Pines, Cuba, in-
formation that that island once more is in telegraphic
communication with the world at large. A new wire-
less station has been constructed to replace the one
destroyed by a hurricane at Nueva Gerona last Sep-

tember.
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The new station is claimed to be far superior to the
one destroyed and it is said to be the second largest
in Cuba and to have a radius of 500 to 600 miles in
the daytime and about 1,000 miles at night. The
tower is 250 feet high and the cost of construction of
the station is estimated at $20,000. Messgges can be
sent direct to the United States at night, via Arling-
ton, Va., but may have to be sent via Havana, Cuba,
in the daytime.

A Wireless Message Around the World

A FEW years ago the news that a wireless message

had enveloped the globe would have been aston-
ishing, would have been the news of the day, notes the
N. Y. Times. News values have altered since August
1, 1914, and on October 2 the report of this event
was printed briefly. News value is an expression
which, being translated, means “what people are in-
terested in,” and in these days proportions are altered.

Ireland in the Columbus “Dispatch”
‘“Don’'t be impatient, Bill, you're going to feel it”

The short report printed was that direct communica-
tion between England and Australia, a distance of 12,-
000 miles, had been established.. Twelve thousand
miles is half way around the globe. But since the
electromagnetic waves move equally in all directions,
this message moved also in the opposite direction to
that in which it was aimed and covered the other 12.-
000 miles. It did more than that, it enveloped the
entire globe in every direction. Puck offered to spread
a girdle around the world ; this scientific Puck changes
the girdle into a mantle.

That, however, is a feature of the report which only
tickles the love of the marvelous. The practical side
of it is not the encirclement of the globe, but the send-
ing of the message to the intended receiver of it half-
way around the circle. “The messages were received
with perfect clearness.” They went from the Marconi
station at Carnarvon, Wales, to the Amalgamated
Wireless Company of Australia at Sydney. The
abounding achievements of science during the war,
many of them directly caused by the war. are getting
little attention compared to the bloody drama itself,
but after the war they will come into their own.

THE WIRELESS AGE
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American Marconi on Preferred List of Peace Stocks

STOCK of the Marconi Wireless Telegraph Com-

pany of America has recently shown marked activ-
ity in the New York Curb market. A leading special-
ist brokerage house is bidding 414 for the holdings of
ifs customers, stating that “among the so-called Peace
Stocks, Marconi Wireless is on the preferred list.”
The statement issued adds that this i§ due to the gen-
eral admission in commercial circles that the business
of the company will expand enormously all over the
world. The opinion continues that, when the war is
over, Marconi Wireless of America must be regarded
as one of the best and most profitable investments in
the industrial group, and the steady accumulation of
this stock, at a little below par (85) a share, is for
some of the best-posted authorities in \Wall Street.
who recognize that the outlook for Marconi is very
bright.

It is intimated that the strength of the issue has
partial foundation on the action of the company on
August 1, when a dividend of 5 per cent. was paid,
the belief being general that this dividend is the fore-*
runner of regular annual or semi-annual dividend pay-

ments.

Naval Radio Men Score 100 Per Cent. on Loan
HE FEleventh Battalion at the Naval Radio School
at Boston subscribed 100 per cent. to the Fourth
[.oan. The average subscription of each man was
861.22. As we go to press, $125,000 has been obtained
at the school, the Eighth Company ranking second
with 46 per cent. subscribed. Lieutenant W. D. Flem-
ing, assistant paymaster, was in charge of the sta-
tion’s campaign.

=—®-=

France Completes Radic Chain With Giant Station

THE American Army will soon be sharing with the

French in the operation of the highest and most
powerful wireless sending station in the world. This
is now nearing completion on the French coast—the
point cannot be stated—and its giant towers can be
seen rising 810 feet, or 300 feet higher than the Eiffel
Tower. Soon it will be in direct touch with America,
with far more power than ever before, supplementing
the cable for transatlantic service and perhaps with
its new power rivaling the cable for quick communi-
cation.

All along the front small wireless stations have been
set up to intercept enemy radio exchanges and locate
enemy stations. Messages are picked up from all the
capitals of Europe, and especially from the larger Ger-
man cities. This practice of intercepting messages
seems to be universally accepted as a war necessity,
and the crop daily gathered includes those from friends
as well as foe. The enemy has many small radio
stations along the front which are in constant com-
munication with Berlin and Hanover, the two central
enemy stations.

The American Army controls a quadruple cable line
across the English Channel, which connects the French
telegraph and telephone system directly with the Eng-
lish lines. Thus American officials are brought to-
gether for direct immediate exchange between Paris,
London and American headquarters at the front.

The Signal Corps has undertaken a huge work with
some 3 to 4 per cent. of the entire Army—or about
35,000 officers and men in a force of 1,000.000 men—
maintaining the steady flow of communication
throughout this nerve system of the American Army.
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Periscopes and Wireless on Army Tanks
YANKEE ingenuity provided many surprises for
the Germans in the St. Mihiel drive. Some of our
tanks were equipped with periscopes, enabling the
crews to look over the high ground in front of them.

The tanks attached to the American corps were con-
structed in France in accordance with American plans.
All are manned by American crews. The machines
are small, fast and powerful two-seaters, equipped with
strong offensive armament.

Each carried a wireless outfit, and many a message
was flashed from tanks to airplanes, which, in turn,
were sent back to headquarters in the rear.

The heavier armor makes our tanks nearly proof
against the German anti-tank rifles except for certain
direct hits.

One American chauffeur showed the greatest skill in
conducting his monster, stamping out the German
machine-gun nests by reversing one caterpillar and
putting full speed on the others, thus turning round
and round till the enemy strongholds were crushed.

New Galena Discovery Cuts Price From $112 to 7 Cents
Per Pound

THAT the unusual type of galena ore, used by the
government in wireless receiving apparatus and

formerly purchased from abroad at a cost of $7 per.

ounce, is found to some extent in two mines of Utah—
the Tintic Standard and the Scranton, both of Tintic—
is a fact that is leading to still further search for larger
deposits of the much sought for metal.

Only a short time ago the government had the bur-
den of the $7 per ounce price lifted by the discovery,
made by S. M. Soupcoff, of Salt Lake, of a quantity
of the ore in Smuggler mine, Aspen, Colo., which was
purchased at the price of 7 cents per pound. The ore,
about ten tons in volume, occurred in a big pocket
and the government bought all there was. This will
last probably a year, but not much longer, owing to
the rapid growth of the wireless industry, and the
search for another deposit equally as good is conse-
quently kept up.

Captain E. J. Raddatz states that the desired ore,
in small quantities, had been found in the Tintic
Standard mine, but never in a quantity sufficient to
make handling it worthy of consideration from a
commercial standpoint. A similar ore has also been
found in the Scranton, a shipping property of the Tin-
tic district. This, too was only in small quantities.

The ore required in the making of detectors for wire-
less is the purest galena that can be found, 86 per

cent lead.
—_——
Enemy Aliens Barred From Jersey Coast

UNDER a Presidential order issued October 2, prac-
tically the entire territory from Rockaway to
Point Pleasant, N. J., along the ocean front and for a
distance averaging three miles or more back is made
a zone barred to German aliens except under permit.

Rockaway Point, all of Staten Island and all of the
New Jersey shore resorts come within the restrictions
of the order, which was issued as a means of shutting
off all possible communication between the shore and
submarines operating at sea.

It is estimated by the Federal authorities that ap-
proximately 15,000 Germans are affected.

The order provides that “no German alien enemy
shall reside in or continue to reside in, remain in or
enter any of the areas so prescribed, except by permit
of the President and under such limitations or restric-
tions as the President may prescribe.”

WORLD WIDE WIRELESS .9

Where it is deemed advisable permits will be issued
by United States Marshals of the affected zones, with
the approval of the United States Attorneys or the
Alien Enemy Bureau of the Port of New York.

Since submarines first made their appearance on this
side of the Atlantic, reports have come persistently to
the officials of the Army and Navy Intelligence of
lights flashing from the shore and the operation of
secret wireless stations. The Highlands of Navesink
and the high points on Staten Island have been re-
peatedly subjected to investigation, as have other
points further south on the Jersey Coast.

In one case a small dismantled wireless apparatus
was found in the possession of a German. While proof
has never been obtained of actual communications
sent to sea, it was decided that the only safe way was
to bar Germans from all points of vantage.

German Wireless Officer Arrested in Rochester

THE Intelligence Department of the Army made a

great catch when its agents landed Lieut. Ernest
Adolph Buderus von Carlhausen in Rochester, N. Y.,
on February 16 last, after trailing him from New York.
Some of the facts concerning this man’s activities have
been given out by the Rochester office of the Depart-
ment of Justice.

s

J

Fitspatrick im St. Lowis Post-Dispatch

“This paper says Hindenburg is dead”
“Which one of the marines got him?”

The marines in France have lived up to the hest traditions of valor in the
service. The boys in Fitz's cartoon naturally conclude that their mates,
if anybody, would have ‘got him"

The German, it appears, is a wireless expert, and
while in Rochester attempted to purchase a tract of
land on Irondequoit Bay, in a secluded location, with
the intention of erecting thereon a powerful wireless
plant from which messages might have been sent di-
rect to Germany.

Carlhausen was employed at the Ritter Dental Man-
ufacturing Company while in Rochester, and lived
with a woman not his wife, according to information
in the hands of the authorities. His wife was arrested
shortly after Carlhausen . himself was captured, the
woman being found on Long Island. She is said to
have made a record before the war as a diplomatic
spy, and is believed to have succeeded in getting val-
uable papers into the hands of German agents. The
theft of a code book of an American battleship was
one of her most important coups. A naval officer was
court-martialed for this. .

Carlhausen was also receiving mail as Ernest A.
Buderus. He is a graduuate of the naval college at
Kiel, and is an electrical expert.

The German is now interned at Fort Oglethorpe,
Ga.
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Radio Frequency Changers

Reported Progress in Their Application to Wireless
Telegraphic and Telephonic Communication
By E. E. Bucher

Director of Instruction, Marconsi Institute

STUDENTS of radio telegraphy are familiar with
use of frequency-multiplying transformers for in-
creasing the frequency of a normally low-speed radio
frequency alternator to a value suitable for transmis-
sion at commercial wave lengths. This system has
not been widely adopted, in fact, prior to the war it
had been employed in but one instance in the United
State, viz., at the Telefunken Station, Sayville, L. I.

It is claimed by the inventors that this method of
multiplying frequencies possesses certain inherent ad-
vantages over the radio frequency alternators of either
the Alexanderson or the Goldschmidt reflector types,
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Figure 1—Diagram showing the fund

changer
chief among them being the reduced initial expense
of construction. In order to secure large power outputs
from either of these machines a very expensive design
is required. The high peripheral velocity of the rotor
is another factor difficult to get around except at the
lower frequencies.

In the frequency transforming system the alternator
frequency lies between 5000 and 15,000 cycles per
second, which partially reduces the mechanical and
electrical problems, particularly at frequencies ex-
ceeding, say, 75,000 cycles. Secondly, the length of
the wave motion radiated by a radio frequency
alternator is not readily changed, for it requires a
change of armature speed and a consequent readjust-
ment of the tuning circuits for electrical resonance
with the aerial, the readjustments being more com-
plicated with the Goldschmidt machine than with
the Alexanderson alternator. Furthermore, the maxi-
mum output of the radio frequency dynamo is secured
at some constant speed, which if changed to another
speed to give another frequency, results in uneco-
nomical operation. Other difficulties arise in the
control of the antenna currents from such alternators
for radio telegraphic and telephonic signaling. On the
other hand, the frequency of the antenna currents in
the frequency transformer system can be quite readily
changed by the aid of special circuits here to be de-
scribed. The iron and eddy current losses in the fre-
quency transformer sysiem, however, must be con-
siderable, as is evidenced by the fact that oil and water
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cooling facilities are provided. Just what commercial
application these frequency changers will have in the
future is difficult to state, for we are required to rely
on the statements of the inventors, solely, as regards
their efficiency.

The fundamental principle of the multiplying fre-
quency transformer system may be partially explained
by aid of the diagram, figure 1, where P and S are
the primary and secondary coils, respectively, of a
radio frequency iron-core transformer, fed by, say,
10,000 cycles from an alternator N. A DC excitation

Figure 2—Characteristic B-H curve

winding A, fed by a battery or dynamo B brings the
magnetism of the core to the “knee” of the character-
istic saturation curve or to the point where an increase
of current results in practically no increase in the
magnetism.

Such a curve is shown in figure 2. This is com-
monly called the B-H curve where H represents the
ampere turns of winding A and B the resulting mag-
netic flux through the core. Point A’ is the “knee”
of the curve.

Now in the circuit of figure 1 there is superposed
on the flux set up by winding A, the flux induced in
the coil by winding P (fed by the alternator) and when
P sends its flux in the same general direction of that
set up by winding A, it is evident from the curve
that the total flux is but slightly increased. The re-
sulting wave of magnetization is flat-topped and it,
therefore, has practically no effect on the secondary
winding S.

On the other hand, the reverse cvcle from N op-
poses the flux from A, resulting in a considerable
decrease, say to the point B’ (on the curve) and the
wave of magnetization becomes peaked, that is. there
is a large decrease in magnetism through the core,
which on the termination of the half cycle of current
from P, returns to the normal value of magnetization.

This decrease and subsequent increase of the mag-
netism through the core induces two pulses of cur-
rent in opposite directions through S; in other words,
a complete cycle of alternating current. In summary,
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the first half-cycle from P has no effect on S and the
second half cycle induces a complete cycle of current

in S. )
A transformer of the type described would have
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Pigure 3—Circuit employinso ::l: fransform

no practical value for only 14 cycle of the alternating
current is employed, in other words, a DC pulsating
current through P in the proper direction would have
the same effect. However, if two transformers are
employed, as in figure 3, both alternations of the com-
plete cycle from the radio frequency alternator are
utilized so that current of double frequency flows in
the complete circuit of S.

In the system shown in figure 3 the frequency of
the 10,000 cycle alternator N is increased to 20,000
cycles in the antenna circuit corresponding to a wave
length of 15,000 meters. T and T-1 are closed core
transformers suitably designed for radio frequency
currents. Primaries P and P-1 are wound in relative
opposition. Secondaries S and S-1 are wound in the
same direction. - The transformers are saturated to the
knee of the characteristic curve by windings X and
X-1, which are also in relative opposition. B is a
source of direct current, either a storage battery or
DC dynamo, and R a regulating resistance. Choke
coils (not shown) are connected in series with the DC
leads to prevent the induction of radio frequency cur-
rents in thé exciting circuit. One terminal of the
winding S and one terminal of the winding S-1 are
connected to the aerial and earth, respectively.

The circuit of the radio frequency alternator N is
completed through the variable condenser C-1, primary
windings P and P-1, through coil L-1. C-1 and L-1
tune the complete primary circuit to the frequency ot
the alternator.

Assume that the fluxes in the cores have the direc-
tion shown by the full line arrows, and moreover, for
a half-cycle from the alternator the direction of the
current is as indicated : the flux generated by winding
P then has the same direction as the flux in the core
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of transformer T, and as a consequence, no induction
takes place in S; but on the other hand, the flux
generated in P-1 opposes the flux in the core of T-1,
causing a complete reduction of flux and a' subsequent
rise to normal saturation. The result is the induction
of a complete cycle of current in the winding S-1 for
%4 cycle through P-1. For the next half cycle the
process mentioned takes place in secondary coil of
transformer T. Therefore, there will low in the an-
tenna circuit two cycles of current for each cycle
through P and P-1; in other words, the frequency is
doubled. Resonance as usual is established by the
aerial tuning inductance L-2, and maximum antenna
current is observed by the aerial ammeter A.

It is obvious that by an additional set of trans-
formers connected to the terminals of S and S-1, the
current of double frequency may again be doubled,
but the efficiency of the apparatus decreases as the
steps’of transformation increase. A complete system
for increasing the frequency by three steps is shown
in figure 4.

The phenomena involved in the induction of cur-
rents in the circuit of figure 3 can be explained
graphically by the series of curves in figure 3-A where
graph O-1 represents the alternating current sup-
plied by the radio frequency alternator N. In graph
O-2, the dotted line represents the normal flux through
the iron-cores set up by the DC excitation windings.
The flat-topped portion of the curve B indicates the
state of magnetism when the fluxes of the prima:
and excitation windings add up. On the other han
the peaked portion of the graph shows the change of
flux when the two fluxes in the core are in opposition.

The graph C shows the change of magnetization in
the second transformer; it is to be noted that the
peaks of B and C are separated by 14 cycle. The in-
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Pigure SA—Series of howi hically the phenomens involved
in the induction of curreats by circuit in figure 3
duction due to these peaks of magnetization is shown
in graph D which is seen to be of double frequency.
REeGARDING THE DESIGN OF THE FREQUENCY
TRANSFORMERS :
Each transformer in a frequency changing group
comprises an annular or rectangular closed arm yoke
composed of thin laminated iron sheets so constructed
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that each sheet is seamless and has the form of the
complete yoke. The thickness of the sheet decreases
with increase of frequency.

The variation of flux generated by the alternator
has a tendency to induce high voltages in the excita-
tion windings fed by the DC dynamo, and in order to
reduce these E. M. F.s to a safe value, it is of ad-
vantage in high power sets to divide the excitation
coils into groups A, B, C, connected in parallel as
shown in figure 5. A low voltage DC generator is
then employed. If several frequency changers are
used a single DC generator may be employed to excite
all the windings.

It is found that the greatest efficiency is secured
from these frequency changers when the effective
number of ampere turns for the radio frequency wind-
ing is approximately equal to the ampere turns of the
DC winding. The former should not exceed the latter
by more than 20%. It tends toward increase of ef-
ficiency also to keep the magnetic leakage of the
transformers at a minimum. The iron and copper
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Figure 4—System for tripling the frequency of a radio frequency alternator

losses must be reduced to the lowest possible value.
The windings must be uniformly placed over the
length of the yokes. In case very large power out-
puts are required the closed iron yokes should be con-
structed of individual insulated packs of sheet metal
with intervening air spaces. The windings should also
be arranged to give air space between the individual
layers. The entire apparatus should then be sub-
merged in oil circulated between the windings and the
packs of sheet metals.

THREE STEP MULTIPLIER

In the diagram of figure 4 the frequency of the
alternator N is doubled by group A, doubled again by
the group B and ‘doubled once more by the group C;
therefore if the frequency of N = 10,000 cycles per
second, the frequency of the current in the antenna
circuit will be 80,000 cycles, corresponding to the wave
length of 3,750 meters Resonance in the antenna cir-
cuit is then established by the aerial inductances L-4
and variable condenser C-4. It is to be observed that
a single DC generator excites the cores of groups A,
B and C, and that signaling is accomplished by opening
and closing the key K. The circuit between groups
A and B is tuned by inductance L-2 and condenser
C-2; and the circuit between groups B and C by the
inductance L-3 and the condenser C-3. Careful adjust-
ments must be made in this circuit for maximum effi-
ciency. ' ' I
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REDOUBLING TRANSFORMER SYSTEM

Von Arco and Meissner have recently shown mod-
ifications of figure 3, the objects of their design being
to still further multiply the frequency, to modulate
the antenna circuits at speech frequency for telephony,

Figure S—Showing method of reducing the x:oduction of high voltages
in the excitation co

or to permit telegraphic signaling Special designs
are offered to eliminate the induction of excessive high
voltages in the various circuits. In fact, the inventors
have encountered problems in the frequency trans-

" former system equally as severe as other investigators

have in respect to the high-speed radio frequency
alternator, but step by step they have described va-
rious means for eliminating undesirable phenomena
in the operation of the system.

A modified circuit in which the increase in frequency
is obtained by superimposing the current from the
secondary coils of a subsequent step upon the coils
on a preceding step, is shown in figure 6. Through
group A and group B there is induced in the coils S-4
and S-5 a frequency of four times the initial frequency,
which is fed back through the conductor D, variable
condenser C-1 and the inductance L-1 to the primary
coils P and P-1 of the first step. This current is again
doubled to eight times the initial frequency by group
A and to sixteen times the initial frequency by the
group B, the latter current flowing in the antenna cir-
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Figure 6—System for redoubling the frequency by superimposing the
current of the last step upon the first step

cuit which has been carefully tuned to this frequency
by the inductance L-4 and the condenser C-4. If the
frequency of the alternator N is 10,000 cycles per
second, the frequency of the antenna oscillation will
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Figure 7—Diagram showing simple method of tuning the radio frequency
changers

be 160,000 cycles per second, corresponding to the

wave length of 1,875 meters. This brings the radiated

wave down to a value suitable for transmission on the

larger classes of vessels where large aerials can be

erected.

It is evident that several paths must be provided
for the currents induced in S and S-1 and that they
must be carefully tuned to the various frequencies.
Thus, -inductance L-5 and condenser C-5 provide a
path and act as tuning elements for the current of
twice the fundamental frequency, and L-6, C-6 a path
for the current of eight times the fundamental fre-
quency. In all other respects the circuit is identical
with figure 4.

APERIODIC FREQUENCY MULTIPLIERS

Von Arco and Meissner have found through prac-
tical experience that the procedure of tuning the sev-
eral circuits of cascade frequency multiplying systems
such as shown in figures 4 and 5 becomes exceedingly
tedious, for these circuits must be tuned to the im-
pressed frequency of the alternator and any slight
change in the frequency of the alternator will require
a total readjustment of the circuits. The range of
resonance is small and due to the extremely tight
coupling between the various transformers, inductive
disturbances arise which make it difficult to locate
the resonance adjustment quickly. Again it is de-

sirable in many stations to provide apparatus permit-.

ting the wave length to be quickly changed, but
obviously if the transformer system has a multiplicity
of tuning elements, it offers too many complications
to permit this to be done quickly.

Two solutions of the problem have been given by
the inventors whereby the problem of tuning becomes
relatively simple. The circuits are shown diagram-
matically in figure 7 and figure 8 In figure 7 ad-
justable resistances R have been placed in the gen-
erator, intermediate and antenna circuits to increase
the damping. During the first adjustments to re-
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sonance, they are thrown in the circuit at full value
and as the inductance and capacity are changed for
resonance (as will be observed from the reading of
the aerial ammeter), the resistances are gradually re-
duced until the maximum efficiency of conversion is
secured. The foregoing process greatly assists the
preliminary adjustments of the apparatus at any par-
ticular wave length, the circuit being first tuned
roughly and finally more sharply.

In the system shown in figure 8 the tuning of all
steps is eliminated except that of the antenna circuit,
the intermediate circuit being adjusted for very high
damping not by the insertion of resistance coils as in
figure 7 but by giving the various windings a greater
number of ampere turns so as to increase the damping.
In the diagram A and B are two frequency trans-
formers with the usual intermediate circuit, S-1, P-2,
S-2 and P-3 and the excitation or magnetizing wind-
ings L. The antenna circuit is connected to the last
set through the transformer M-1 with the adjustable
secondary.

Owing to the high damping provided by these wind-
ings they act like ordinary transformers in which the
phenomenon of resonance is not so evident. The re-
sistance of the windings is comparatively large as is
the self-inductance. The capacity of the condensers
C, C-1 and C-2 is also very large to assist materially
the damping factor.

Transformer M-2 is wound with a large number of
turns to make the circuit of the generator nearly at
aperiodic. The adjustable secondary of the trans-
former M-1 permits the E. M. F. in the antenna cir-
cuit to be adjusted to a safe value. If the frequency
changer secondaries were supplied with variable sec-
ondary windings, the same results would be secured.
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Figure 8—Aperiodic radio frequency changers

The inventors remark that the efficiency of conversion
of this type of apparatus is comparatively good and at
high powers the loss of energy due to the lack of re-
sonance is negligible considered from a commercial
view-point. '

(To be continued)

Age” will therefore, be very timely.

December Wireless Age

Unique methods of controlling the antenna current for radio telegraphic and tele-
honic signaling are among the most recent developments in the art of wireless.
l1)'he second instalment of “Radio Frequency Changers” in the December “Wireless
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Mobility of equipment is equally as important as troop transport, so the caterpillar tractor goes forward on a speedier motor truck

\
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An actual scene on the first line with the battle raging across No-Man’s Land. This is the view that the Signal Corps man gets as he

maintains the lines of

] t,

in the tr

Under Fire With the Signal Corps

WHEN the average man hears the Signal Corps men-
tioned he has a somewhat hazy idea of its work
and of how it is connected with the vast organization of
the modern war machine. Even to the man in the army
the Signal Corps is more or less an unknown quantity.

The activities of the Signal Corps are so wide in scope
and their development of so recent a date that this
vagueness is not to be wondered at. Until the time of
the Civil War, armies and their units had been small
enough to permit the commander to keep sufficiently in
touch with his forces by runners and mounted messen-
gers. During the Civil War, however, armies grew so
large and unwieldy that their efficiency began to be im-
paired through lack of a perfect system of communica-
tion. It was seen that no matter how perfectly trained
an army might be in its various activities, if it was unable
to know the proper time to perform, its efficiency was im-
perilled. In fact, it was already realized that a perfect
army is nothing more than a perfect soldier on a vast
scale and, like that soldier, in order to be of any service
or accomplish its aims, it must have a nerve and control
system just as perfect as his.

The first step in improving the signal service was the
use of the telegraph which, at the time of the Civil War,
had been commercially perfected. While some progress
was made at that time in its use, it was not until the
time of the Spanish-American War that the signal service
of the army was employed on anything like the scale of
today. During that war the Signal Corps was an en-
tirely mounted organization and was required not only
to be as mobile as the cavalry but was even required to
anticipate the needs of the cavalry and immediately have
stations, where all officers could transmit messages, open

and working as soon as the cavalry came to a halt. Our
Signal Corps had developed a system of communication
for open warfare that was practically perfect; in fact
one which would have given any number of pointers to
even the perfect German war machines. :

At the opening of the present world war it was seen
that the signal service as organized for open warfare
would not be applicable to the different conditions re-
quired in trench warfare. As our entry into the war
seemed so remote there was nothing done actually to
change our methods, but at the same time the Signal
Corps was making a study of the various means of com-
munication in use by the different armies in Europe.

"As soon as war was declared it was known at once
just what the duties of the Signal Corps would be during
the several months before the actual entry of our troops
upon the firing line. It was known that the moment our
force set foot on foreign soil to study and determine the
method of warfare to be adopted it would be necessary
to keep this force in constant communication with the
authorities at Washington. As soon as it was decided
that our operations would be in France the material and
the personnel for laying trunk telephone and telegraph
lines from the various seaports through the heart of
France over to the theatre of operations were at once
assembled, and this personnel was among the first actual
troops to be sent over. Today there is scarcely a city
in the principal part of France through which an Ameri-
can telephone line does not pass.

As soon as it was decided that we were to adopt the
French methods of warfare we began to make a study
of the French system of signaling. While we speak of
having adopted the French system of warfare, this is

15
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The Marines, too, have their signal units; here they are shown grouped
above a telephone switchboard used at division headquarters

only approximately true as concerns the work of the
Signal Corps. The main problems were to see what
different kinds of messages had to be transmitted, the
various ways the French had of doing it, whether any
of the English methods were an improvement, and, lastly,
whether we could not work out a system combining all
the merits of the others, at the same
time omitting their defects. This
has been done so far as possible,
and the United States Signal Corps
now has a system of signaling as
applied to trench and semi-open
warfare which represents the most
modern ideas of all the armies now
at war, including even the German.

The success of this system is at-
tested not only by the way in which
it works in trench warfare but even
more forcibly by the manner in
which it has enabled perfect com-
munication to be maintained in the
first big offensive of the Ameri-
cans.

The lines of information from
the various army headquarters are )
continued practically in the same manner as the main
trunk lines that run through France in the service of
supplies. Radio begins to play an important part in
the game. However, it is within the division itself that
the development of all means of communication takes
place. Here every method of signaling that has ever
stood up under the ordeal of battle plays its part. The
whole area within ten miles of the front line is a maze
of “lines of information.” For convenience these lines
may be divided into four great net works, any one of
which may be depended upon as a complete and inde-
pendent means of transmitting information.

The first and most complicated is the wire net. This
begins at division headquarters and reaches its tentacles
out toward the front in all directions. Its large central
telephone exchanges located at intervals over the entire
front, sometimes in half-demolished dwellings, some-
times in dugouts 40 to 50 feet deep, are the busiest spots
on the battlefield. Its lines must furnish communica-
tion for the artillery, machine guns, the infantry, the
trench mortars, the balloons, the engineers, the field hos-
pitals, and all the other units that go to make up the
war machine. In fact, the telephone system is much
more elaborate and more complicated than in a young
American city.

The problem of laying the wires under shellfire and
keeping them in repair at all times is enormous. While
the Field Signal Battalion of the Signal Corps is directly

valuable ai

In the dugout the quick-witted signalman is a
to the guns which are

NoOVEMBER, 1918

in charge of all systems of communication within the
division it is assisted by telephone men from all the
other units who work under it and carry out its ideas.
The wires are often in the form of large buried lead
cables, for whose installation it is necessary to employ
highly specialized cable splicers, who carry on their work
often with shrapnel raining around them. Lines radiate
from these cables in smaller trunk lines, all of which
have to be buried, but as these lines approach the front
they are laid along the sides of the trenches the soldiers
use.

It would be necessary to bury cables or wires fifteen
to twenty feet to make them at all immune from shell-
fire, and as it is almost impossible to accomplish this, it
can be seen how great are the troubles which the signal
men encounter in trying to locate and’repair breaks,
especially in rain and snow or on dark nights, when the
mere lighting of a match would be a welcome target for
the enemy. All the wires have to be so carefully tagged
and labeled that the telephone men can creep along a
wire and merely by feeling these labels know exactly
from what point the wire starts and where it terminates.

Another system which works independently of the
wire system and which will interest the man who is
inclined to wireless rather than wire’ work, is the radio
net, which in itself furnishes complete lines of informa-
tion throughout the area. In this net are employed
radio instruments such as the aver-
age American radio man never
dreamed of. Beginning at the front
line are little radio sets with an-
tennae so small that they can easily
be concealéd in a dugout. A little
further back are trench radio sets
whose transmitting range is larger
than those in the dugouts, but
whose antennae are so small that
they can be placed just off the
ground and not be seen by the
enemy, or can even be placed in an
unused communication trench.

The radio serves a great mission
in the artillery, where it is relied
upon as the fundamental means of
communication between the artil-
lery and the airplanes which see
and control the fire of its guns. Each shot is observed
by one or more airplanes, which at once send with their
radio sending sets the exact information of the result of
the shot to the radio receiving set back by the guns. In
this way it is possible accurately to adjust the fire of
the guns on a target, which without the use of the radio

(Continued on page 36)

ring overhead

When an advance is made the signalman goes over the top, too, for
laying wires under shellfire is a routine part of his job
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Code Practice for Receiving

The Principle, the Four Stages,
and the Basic Law

By Gordon Lathrop

IN last month’s article the writer specified four

stages of code sending, through which the code
student must pass before he becomes expert in trans-
mitting messages.

. Phrased a little differently, though fundamentally
identical, four stages may be defined through which
the receiver must pass.

The first stage in sending finds the aspirant learning
to ‘construct each letter, numeral and punctuation
mark in proper form.

The first stage in receiving is when the beginner is
learning to detect, and write down, each letter, nu-
meral, and the punctuation marks of common usage—
to detect each, moreover, as a sound, an individual
cadence.

The second stage in receiving is like the second
stage in sending. This stage in sending has already
been described as: “Learning to make a succession
of letters to compose a dictionary word, code word or
cipher combination in rhythmic steadiness.” Applied
to receiving, the second stage would be: Learning to
detect and write down, accurately, and with compre-
hension of the word in its entirety, a succession of let-
ters to compose a dictionary word, code word or
cipher combination.

It is not enough to write down the letters blindly.
Connection of the letters in word form should be
made. That part of the brain which has to do with
the registration of the cadence of each letter should
be co-ordinating with those faculties which consciousiy
recognize the word in its entirety.

Short, commonly used words, arranged in alpha-
betical relation, should be sent the beginner of this
" stage. Greater speed of transmission of words of in-
creasing length may be gradually applied. Code words
and cipher combinations may be included as part of
the practice during this stage.

BuiLping Up ENDURANCE

The third stage in receiving, as is the third stage
in sending, is that period during which the student is
building up telegraphic endurance, so that he can last
throughout the sustained periods which practical teleg-
raphy calls for. Sentence practice should be added
to word practice in this stage. Practice, practice,
practice, aiming for accuracy and “clean” copy, rather
than for speed, is the prescription for this stage.

The fourth stage in sending is when the aspirant
puts on his sending the final touches which produce
stvle and speed. In receiving, this stage finds the
code man learning, in general, the tricks of the speedy
telegrapher. Specifically, his aim should be to learn
the forms of telegraphic communication which prevail
in the particular branch of the art in which he desires
to become a worker. Knowledge of the methods and
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forms, and of the phraseology employed in each of,
the branches of the telegraph field is essential to be-
come an “all-round” expert telegrapher. Press,
brokef, commercial, railroad ; radio in its increasingly
numerous military and civil sub-divisions—each of
these has its bag of tricks to be learned. Not until
these become familiar can the telegrapher work at
high speed in any particular branch.

Roughly, then, the four stages, in both receiving
and sending, may be defined as (1)—The “A.B.C.”
stage; (2)—The word stage; (3)—The stage which
makes for endurance, and (4)—The finishing-touches
stage.

It should be noted that these four stages run into
one another and are of indefinite lengths. What one
student may acquire in telegraphic facility in one
month may take another three months. Every teleg-
rapher, however, must go through these four stages.
Every one does, in fact, whether consciously or uncon-
sciously ; whether in proper sequence or haphazardly.

THE Basic Law oF PROGRESS

A single principle rules throughout the four stages
noted in the foregoing. The principle applies to re-
ceiving as well as sending, though perhaps not so
obviously. It is self evident to even the novice in the
code that the correct principle of sending is to keep
the members which have to do with the process—the
hand, wrist and forearm—in constant balance.

Even in such a physical process as sending, however,
the hand, wrist and forearm will not keep in balance
if the mind is not in harmony with telegraphic laws
of progress.

“Progress in the order indicated by Stages 1, 2, 3
and 4,” is the writer’s conception of the basic law of
correct progress in the code. “Do not pass from one
stage to another until each has been thoroughly mas-
tered in proper sequence,” is its inevitably corollary.
If an over-zealous student tries to whip an untrained
hand and wrist into a speed which his desire wills, his
sending will reflect the mental fault. He is out of
balance, telegraphically.

The earnest endeavor of the student should be to
resist the temptation to leap from one stage to an-
other before he has thoroughly mastered each one in
proper sequence. The practice of the code is peculiar
in that one may experiment—after a fashion—and one
is continually tempted to do it. The last stages of the
art beckon invitingly to the novice immediately after
he has learned the alphabet. But the student who
tries for speed in sending before he has learned steadi-
ness, is endangering materially his chances of ever
becoming either a steady or a speedy sender. And he
is not progressing. Time spent in trying to receive
press matter, for instance. before he has learned to
copy a succession of five-letter dictionary words with
comprehension, is wasted.
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THE ACQUISITION OF BALANCE

In applying to the receiving process the principie
which is expressed in the one word “balance,” the
writer conceives the working of the mental apparatus
in the same manner he would of a system of tele-
graphic machinery in proper relation and coordination.
As a matter of fact, “in balance” is the term applied
by technical men to such frictionless interworking of
the telegraphic system. The whole will not balance if
a part has been neglected. Moreover, the assembling
of the apparatus must be done systematically.

The sequence of instruction given the beginner in
telegraph receiving should likewise be systematic. Re-
ceiving is a process of taking on one conceptiof after
another; then of tucking them away—through the ef-
fort made by practice—in that part of the mind where
are stored the things one knows so well they function
without conscious effort. Not until the ideas of any
particular stage function without conscious effort is
the receiver “in balance” at that particular stage. The
test of the student’s right to progress from one stage
to another should be whether he has learned to fulfill
the requirements of each stage with a minimum of
conscious effort.

NoVEMBER, 1918

In the first stage, there must be the correct con-
ception of the letters “A” to *Z,” for instance.
Throughout all the intermediate stages, to the point
where the radio man can detect cipher combinations
through heavy interference, or to the point where the
speedy press telegrapher, working with Phillips Code,
will associate, for example, the letters “az,” as sent,
with the word “applause,” the process of receiving is
one of taking on and tucking away a sequence of cor-
rect conceptions.

The duty of the code instructor, as the writer sees
it, is to render the student’s progress as free as possible
of needless handicaps. Further, the instructor should
lay out a system of practice material. It is the
writer’s opinion, based upon experience and demon-
stration, that this system should be built around the
principle laid down in the foregoing; governed by
the law of the code as stated, and its corollary, and
arranged in recognition of the four stages of progress
which have been specified.

In next month’s article the writer will present an
arrangement of exercises which he believes will help
the beginning telegrapher as much as any prepared
system can help. Primarily, in code as in everything
else. the burden of achievement rests upon the indi-
vidual.

Instruction in the adjustment of wireless receiving apparatus is given in the Marconi Institute during the period in which the students are pcrfecting

their skill in receiving the code messages.

In the photograph above members of an advanced group are shown operating various types of receiving

apparatus, the nature of war service in which they will soon engage requiring familiarity with marine sets of varying powers from battleship equipment
to submarine and Signal Corps apparatus for land and airplane use.
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Marconi’s Improved Radio Transmitter

READERS of THE WIRELESs AGE are already familiar
with the apparatus developed by G. Marconi for the
production of continuous oscillations by over-lapping
wave trains. This system has proved most effective for
long distance communication at high power. It has
done away with many of the intricate mechanical and
electrical problems encountered in the construction of
radio frequency alternators or arc transmitter system.
Moreover it makes an apparatus capable of generating
damped oscillation at any spark frequency desired.
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Figure 1—Circuit showing improved of pr
oscillations by overlapping wave trains

In this system a number of spark discharges are made
to occur successively in such a way, that the resulting
trains of oscillations induced in the antenna circuit, over-
lap in synchronism. This results in the flow in the aerial
circuit of oscillations of constant amplitude.

Numerous circuits have been devised by Marconi to
carry out this fundamental idea, among which those
shown in figures 1, 2 and 3 stand out prominently. The
apparatus shown in figures 2 and 3 are modifications of
figure 1. . .

In these diagrams, 1 and 2 are two high voltage con--
densers which are charged from the same source of
current 3 (usually a direct current dynamo or a large
storage battery), to inductance 4 and 5 respectively.
These condensers discharge through primary coils 6, 7,
the quenching spark discharges 8 and 9 and a disc dis-
charger 10.

The electrodes 11 and 12 belonging to the condenser
circuits 1, 6, 8 and 2, 7, 9 respectively are so arranged
that discharges take place from 11 and 12 to the disc
studs alternately at regular intervals and the interval be-
tween the commencement of the discharge of one con-
denser and the commencement of the discharge of the
next condenser should be equal to or an exact multiple
of the period of the aerial and intermediate closed cir-
cuit assuming that 6 and 7 are wound in the same way;

19

if, however, they are wound in the opposite way, the
interval should be equal to or ‘an odd multiple of the
half period. The primary coils 6 and 7 are coupled to

.common secondary 13 which forms part of an aeriai

circuit.

The inductances 4, 5 should be large compared with
inductances of the other parts of the circuits, but should,
of course, not be so large as to prevent the condensers
being sufficiently charged in the time available.

Figure 2 shows a modification in which a single in-
ductance 14 through which both- condensers discharge is
employed, instead of the two separate inductances 6 and
7. This inductance is not coupled directly to the aerial
but to an intermediate oscillating circuit 141 which is
itself coupled to the aerial.

Figure 3 shows a modification in which each discharge
circuit includes a spark gap which is of such nature that
the normal working potential will not spark but which is
capable of being ionized by a second or trigger spark,
which by reason of the shortness of its wave length and
also because its circuit has little interaction with other
circuits gives more accurate timing than is possible with
the dischargers in the main circuits.

The main condensers 1 and 2, which are charged from

E 3,
b

,0

Figure 2—Modified circuit of figure 1

the high tension battery 3 or other source of S}lpply
through inductances 4 and 5, discharge through primary
coils 6 and 7, quenching arrangements 8 and 9, the sec-
ondaries 15 and 16 of two small oscillation transformers
and electrodes 11 and 12, respectively, to the main ‘disc' 10.

Auxiliary or trigger condensers 17 and 18, which are
small in comparison with 1 and 2, are charged through
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suitable inductances 19 and 20 from a high tension bat-
tery 21 or other source of supply. These condensers dis-
charge through the primaries 22 and 23 of the small
oscillation transformers, and electrodes 24 and 25, re-
spectively, to a trigger disc 26.
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Figure 3—Showing the use of a trigger spark

This trigger disc is preferably coupled to the maindisc

10 and the electrodes are arranged so that when a stud on
10 is opposite 11 or 12 a stud on 26 is opposite 24 or 25,
respectively. The main circuits 1, 6, 15 and 2, 7, 16
are both coupled and tuned to the aerial circuit. The
trigger circuits 17, 22 and 18, 23 have preferably a very
much higher frequency than the main circuits; the sec-
-ondaries 15 and 16 of the oscillation transformers are
preferably shunted by small condensers 27, 28 placed
across them and the circuits 15, 27 and 16, 28 are tuned
to the trigger circuits 17, 22 and 18, 23, respectively.

Immediately either condenser 17 or 18 discharges, a
high potential is induced in the oscillation transformer
secondary 15 or 16 causing a spark at 11 or 12 thus allow-
ing the main condenser 1 or 2 to discharge.

A Novel Radio Telegraph Aerial

THE ordinary receiving aerial responds best to radio

signals, the frequency of which coincides with its
natural frequency. It has also been observed that such
an aerial system will oscillate at its own period when
excited by electro-magnetic waves having a widely dif-
ferent period. This is particularly true when such elec-
Iro-magnetic waves emanate from nearby powerful
transmitters or are the result of atmospheric electricity.

Roy A. Weagant, chief engineer of the American Mar-
coni Company, has made an exhaustive investigation of
this phenomenon and he believes it to be due to the dis-
tributed capacity, inductance, and resistance of the aerial.
He has found that by placing a series of coils in the
antenna from the earth to the free end, the aerial takes
on a characteristic which permits it to respond only to
radio signals of the frequency to which the complete
antenna system is tuned.

By adopting this construction he was enabled to elimi-
nate the interference of transmitting stations operating

THE WIRELESS AGE
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on short wave lengths located in proximity to the large
receiving aerial employed by the Marcont Company in
transoceanic communication.

The fundamental construction is illustrated in figure 1,
and a modification in figure 2. In figure 1 a series of
inductance coils i, preferably of equal dimensions, and
placed at substantially equal distances apart, are inserted
in the antenna system. The usual receiving transformer
is indicated by the primary coil 10 and the secondary
coil 11. The presence of the coils i in the receiving an-
tenna impart to it a fundamental oscillating characteristic,
which blocks out oscillations of higher frequency than
those which it is intended to receive.

LA

new xypc of aerial with series of coils inserted
eft)—A modification of figure 1

In the ordinary aerial system, the antenna can be set
into oscillation at its own natural period, either by the
repeated application of minute impulses at the frequency
of the antenna, or by shock excitation such as might be
caused by one or more uni-directional impulses or oscilla-
tory impulses of relatively great strength, but at a fre-

uency differing from that of the natural frequency of
the antenna.

Mr. Weagant declares the construction as in figure 1
to be so effective in this respect, that it became possible
at the Marconi factory in Aldene, N. J., to receive sig-
nals transmitted direct from Nauen, Germany, with the
ordinary factory antenna while the operation of testing
transmitters in the factory building was going on. The
inventor mentions that this aerial is most effective in the
reception of continuous oscillations.

Method for Exhausting Vacuum Tubes

AS mentioned in previous articles it is highly de-
sirable that the anode of a three-electrode vacuum
tube be heated during the exhaustion process to free it
of all occluded gases.

In the construction of vacuum tubes in which it is
desired to maintain a high vacuum, it has been found that
unless the electrodes and walls of the vessel have been
subjected to a vigorous preliminary treatment, the gases
wetained by them will slowly leak out with the result that
the vacuum is soon decreased and ionization by collision
with the gas molecules can then take place.

This preliminary treatment is usually carried out by
heating the walls of the vessel externally, and by direct-
ing a stream of electrons towards the anode or plate.
These electrons upon striking the anode liberate all 1oniz-
able matter which may be removed in the pumping
process,

To do this effectively it is essential that the energy of
the striking electrons shall exceed their velocity during
normal operation of the vacuum tubes.

An apparatus has recently been devised by Ellsworth
Buckley, which provides for heating the anode by vigor-
ous bombardment of electrons without endangering the
cathode (or filament), this being the method by which
gases are driven from the plate.

It has been found that in preparing vacuum tubes it
is not allowable to draw from the cathode a much larger
current than is used in normal operation, for the effect of
that treatment is to disintegrate the cathode. The present

Figure 1 (ﬂghtml:. A
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invention insures that the electrons striking the anode
shall do so under the influence of a large voltage and
consequently with large kinetic energy, while at the same
time this large voltage is not able to draw more than
normal current from the cathode.

In a thermionic device of the type described, if the
potential of the auxiliary electrode is made negative with
respect to the cathode a larger voltage between anode and
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Figure 1—Showing apparatus used in Buckley's method of exhausting
vacuum tubes
cathode is necessary to produce the same current from
the cathode as would appear in the absence of such a
voltage applied to the auxiliary electrode. But the kinetic
energy of the electrons striking the anode increases with
increased voltage, and it is therefore possible by apply-
ing a negative potential to the auxiliary electrode, to
increase the voltage effective in driving electrons to the
anode very much above the normal value, wh.ile main-
taining the current at its normal value. By this process
vigorous bombardment of the anode is possible without
drawing more than normal current from the cathode.
Buckley’s process will be more completely understood
in connection with the drawing figure 1, in which 1 rep-
resents a vacuum tube of the usual type consisting of
an evacuated vessel containing cathode 5, anode 6 and
an auxiliary electrode 7. This vessel is inclosed in an

oven 2 which may be heated externally. The glass tub-.

ing 3 serves to connect the tube with a molecular pump 4
or other suitable means for exhausting it. The liquid
air-trap 10 is included in this line of tubing for the usual
purpose. The filament 5 is heated by means of alternating
current furnished to it through the medium of the trans-
former 8, whose primary winding is energized by means
of the source of alternating current, not shown in the
drawing. The voltage between anode and cathode is
supplied by means of the direct current generator 9, while

the electromotive force required to maintain the auxiliary

electrode negative with respect to the cathode is obtained
from the battery 11, whose negative pole is connected to
the auxiliary electrode. -

During the process of evacuation the pump is operated,
the filament heated and a discharge started between anode
and cathode. The battery 11 is then applied and the
voltage of the generator. 9 increased. The current
through the tube is adjusted to approximately normal
value and the bombardment of the anode at the increased
voltage is continued until no evidence of gaseous ioniza-
tion in the tube can be detected.

.scheme of connections is shown in figure 1.
:short wave condenser, L is the antenna inductance, °
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As an example of the voltages employed in one type of
tube, it has been found that in the early part o?e the
process a maximum of about 200 volts can be maintained
between the cathode and the anode. By applying 110
volts between the cathode and the auxiliary electrode
making the latter negative, a maximum of volts or
more may be obtained with consequent more rapid re-
lease of gas from the anode. In the later stages of ex-
haust a potential difference of 750 volts or more may be
maintained by the use of the negative auxiliary electrode,
while if that electrode were disconnected it would not be
more than 550 volts.

A Combination Circuit for Tube and Crystal

THE English Marconi Company has developed a

novel circuit for the combined or individual use
The
Cis

of the vacuum tube and the crystal rectifier.

L-1 a coil which acts as a primary winding of a re-
ceiver tuner for use with the crystal detector D, or
as a regenerative coupler for amplification by the
vacuum tube. L-2 is the secondary of the tuning
transformer for use with the crystal or a tuning ele-
ment of the plate circuit for regenerative coupling in
connection with the vacuum tube. C-1 is the plate cir-
cuit tuning condenser. D is a carborundum rectifier,
P-1 a potentiometer, B-2 the plate battery, T a tele-
phone transformer and P-2 a pair of low resistance
telephones.

It will be clear, from close observation of the dia-
gram, that if the filament F of the vacuum tube is
cold, the crystal detector D alone may be employed to
detect spark signals. L-1 is then the primary of the
tuning transformer and L-2 the secondary. If, on the
other hand, amplification of the incoming signal is
desired, the filament F is brought into play. The grid
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Figure 1—Circuit for the combined or individual use of vacuum tube and
crystal rectifier

element G is then connected to the antenna inductance
L and by suitable adjustment of the reaction L-1, L-2
and of the grid circuit potentiometer P-3 the circuits
of the tube will be set into self-oscillation. The ap-
paratus then receives by the phenomenon of beats or
by careful adjustment of L-1 and L-2. Amplification
of the incoming signal can be secured without the
beat phenomenon. ‘

There is thus provided a receiving apparatus which
is independent of the vacuum tube, for should it be-
come inoperative, such as by burning out of the fila-
ment, signals can still be received by the crystal de-
tector alone. For longer distances. the vacuum tube
circuits are brought into action for amplification. The
apparatus clearly is responsive to undamped waves
as well as damped waves. -
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Above, in circle, one of the riveters with his electric machine endeavoring
to maintain the high speed of his crew, record breaking which has
astonished the world being a daily occurrence with these loyal workers

To the left, an underneath view of the belly of a wooden ship showing
the calking of her seams in progress. So well are these wooden vessels
constructed that Lloyds’ give them an insurance rating as high as steel craft

A glimpse of the famed Hog Island shipyard, the largest in the world, though but 9 months old
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Wartime Wireless Instruction

A Practical Course

for Radio Operators

By Elmer E. Bucher

Director of Instruction, Marconi Institute

PART II—ARTICLE 1
(Copyright, 1918, Wireless Press, Inc.)

Epitor’s NoTe—Part 1 of this series of lessons began in the May, 1917, issue of Tne WIRELESS AGE.

Successive install-

ments were devoted to the fundamental actions of radio transmitting and receiving apparatus for the production and reception

d oscillations.
art 2,
reception of undamped oscillations.
be treated fundamentally.

of dam

The direction finder and

the present series, will deal with undamped wave generators, including bulb transmitters and receivers for the

other special appliances employed in radio telegraph work will

A discussion of the basic principles of wireless telephony will terminate the series.
The outstanding feature of the lessons has been the absence of cumbersome detail.

The course will contain only the

essentials required to obtain a government first grade commercial license ‘certificate and to supply the knowledge necessary to

become a first rate radio mechanic.

CONTINUOUS WAVE GENERATORS
DECREMENT AND TUNING

(1) The apparatus heretofore described in this series of
lessons dealt with the transmission and reception of radio
telegraph signals by means of damped oscillations. In the
systems under consideration, these oscillations were produced
principally by the periodic discharge of a condenser through
an inductance across a spark gap.

(2) To insure selectivity, that is, discrimination between
stations operating on nearly the same wave lengths, it is
desirable that the oscillations in a wave train be slowly
damped out, that is, the rate of decay must be reduced to a
minimum.

(3) The United States Laws decree that the minimum
damping of two successive oscillations must be .2 or less; that
is, the logarithm of the ratio of the amplitude of one oscilla-
tion to the next oscillation in a wave train must be .2 or less.

(4) It has been shown that if the damping decrement of a
wave train is known, the number of oscillations per wave train
(assuming they have died out when amplitude of the last one
is .01 of the first one) can be obtained from the following

formula:
4.605 + §

)
*where 8 = the logarithmic decrement.

Thus a decrement of .2 corresponds to approximately 24
complete cycles in the antenna current for each spark dis-
charge and similarly a decrement of .01 to 46 complete cycles.

(5) Modern wireless telegraph transmitters radiate wave
trains the decrement of which is often as low as .03 per cycle
corresponding to 150 or more oscillations in the aerial circuit
for each spark discharge in the closed circuit.

(6) When the decrement of a transmitter is low a slight
change of inductance or capacity at the receiving station will
eliminate the signals. The factor of selectivity is accord-
ingly high. On the other hand, if the decrement is high, a
relatively large change of inductance or capacity is required
at the receiver to eliminate the signals. The factor of selec-
tivity is accordingly small.

(7) The desired low damping of the aerial currents in a
radio transmitter is secured by the employment of a spark
gap giving good quenching effects. The reaction of the aerial
circuit on the spark gap circuit during the building up of the
aerial oscillations is thereby prevented, permitting the aerial
currents to decay at the natural damping of the antenna cir-
cuit. The insertion of loading coils at the base of the aerial
aids in lowering the decrement.

(8) The sharpness of tuning or the adjustment for reso-
nance in two coupled circuits is limited by the sum of two
decrements, that of the impressed E.M.F. and that of the
circuit being driven. The same applies to a radio transmitter
and receiver. Hence it is obvious that a transmitter employ-
ing undamped or continuous oscillations gives greater selec-
tivity than the damped system, for it is evident that the
undamped or continuous oscillations possess no decrement.
(Slight inequalities of amplitude exist in most continuous
wave generators.) .

(9) One of the great advantages of the continuous wave
generator in radio telegraphy is the syntonic or resonance
effects secured at the receiver, and, moreover, owing to the
new principles of reception which such transmitters bring into
play, the range of transmission hae¢ been remarkably increased.

(10) It should be known here that previous to the advent
of the vacuum tube generator for continuous waves, a reliable
short wave continuous oscillation generator was not avail-
able. The most commonly used undamped oscillation gener-
ator heretofore was the arc generator, which will not function
uniformly at wave lengths below 1000 meters, the best results
being obtained at frequencies corresponding to wave lengths
above 3000 meters. The vacuum tube generators, on the
other hand, will function at frequencies from a cycle per
second up to several millions.

PROBLEMS INVOLVED IN THE RECEPTION OF
CONTINUOUS AND DISCONTINUOUS WAVES

(1) It is frequently of advantage to make a comparison of
the continuous and discontinuous wave system in respect to
the methods of reception. :

(2) Since the telephone is almost universally used to
record radio telegraph signals, it is convenient to consider
the problems of reception from the standpoint of this piece of
apparatus. It has been established that a current which im-
pulses the diaphragm of the telephone receiver from 100 to
1000 times per second gives the maximum response, with a
given current. :

(3) In the discontinuous wave transmitter the currents
induced in the receiving apparatus are already modulated at
an audio frequency by the charging current at the transmitter,
but it is plainly evident the energy radiated by a continuous
wave generator will produce no effect on the receiving tele-
phone because, for example, if a rectifier is connected in the
receiving circuits the telephone diaphragm will be impulsed
by direct current pulses occurring at radio frequencies.

(4) Radio frequency currents in excess of 20,000 per sec-
ond will not give audible response in a telephone, but a recti-
fied radio frequency current if broken into groups of say 200
to 1000 per second will give audible response with a minimum
of current.

(5) In the case of the reception of undamped oscillation,
we are compelled to break up the incoming currents at the
receiving station into audio frequency groups either by me-
chanical or other means.

+(6) The tikker and the slipping contact detector are sim-
ple circuit interrupters arranged to vary the idcoming cur-
rents at the receiving station at audio frequencieS. The tone
wheel is a form of tikker which is in reality a partial rectifier
producing audio frequency telephone currents. The beat
receiver produces audio frequencies by the interference of two
radio frequency currents, one of which is generated locally
and the other. the incoming signal.

When this method of reception is combined with the ampli-
fying properties of the vacuum tube enormous distances of
transmission are possible

TYPES OF CONTINUOUS WAVE GENERATORS

(1) The most commonly used type of continuous wave
makers are:
1—The Poulsen Arc generator.
2—The Vacuum Tube generator (sometimes called the
bulb transmitter).
The other types are:
1—Alexanderson Radio Frequency Alternator.
2—Goldschmidt’'s Radio Frequency Alternator.
3—The Multiple Frequency Transformer system.
4—The Over-lapping Wave Train system (Marconi
System.)

.
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Figure 181

OBJECT OF THE DIAGRAM

To show graphically the fundamental principles involved in
the transmission and reception of wireless telegraph signals
léy means of apparatus for the production of damped oscilla-

ons.

DESCRIPTION OF THE GRAPHS

Graph O-1 shows the audio frequency charging current
applied to the high voltage condenser in the closed oscillation
circuit of the transmitter; graph O-2 the resulting radio fre-
quency currents induced into the antenna circuit of the trans-
mitter which also may be taken to indicate the currents
impressed across the oscillation detector (crystal rectifier) at
the receiver; graph O-3 the rectified currents in the receiving
circuits, and graph O-4 the approximate telephone current.

OPERATION

The frequency of the condenser charging current at the
transmitter is assumed to be 500 cycles per second, and since
in a synchronous gap transmitter the condenser is charged
and discharged once for each alternation of the charging
current, the spark frequency will be 1000 per second.

Each discharge at the spark gap will induce in the antenna
circuit a group of radio frequency currents, such as shown
in graph O-2. It should be noted that the time period of one
alternation &f the charging current is 1/1000 of a second,
whereas the time period of a complete cycle of the resulting
radio frequency currents may vary in commercial practice
from 1/25000 to 1/1000000 of a second, depending inversely
upon the square root of the product of the inductance and
the capacity of the circuit.

Currents of the same frequency will be impressed across
the oscillation detector at the receiver, where they are recti-
fied, giving (assuming perfect rectification) the uni-directional
pulses shown in the graph O-3. These pulses occur at rates
above audibility (for it must be remembered that the tele-
phone will not give audible response to radio frequency cur-
rents), but since they have the same general direction the
telephone diaphragm responds to an average effect as shown
in the graph O-4.

SPECIAL REMARKS

(1) TItis evident from the foregoing that a 500 cycle syn-
chronous transmitter will give 1000 spark discharges, per sec-
ond and each spark discharge will induce in the transmitting

(Continued at bottom of second column)
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Figure 182

OBJECT OF THE DIAGRAM

To show the problems involved in the reception of continu-
ous oscillations such as may be generated, for example, by a
ndsq frequency alternator, and to offer a comparison of the
continuous wave system with the discontinuous wave system.

PRINCIPLE

Because the wave motion radiated by a continuous or un-
damped wave transmitter is not broken into groups, as in the
discontinuous or damped wave wireless system, it becomes
necessary to interrupt the incoming currents at the receiving
station at audio frequencies in order to secure the um
of response from a telephone diaphragm with a minimum of
current.

DESCRIPTION OF THE DRAWING

. Graph O-1 shows a train of incoming continuous oscilla-
tions such as flow through the receiving circuits of an un-
damped wave receiver. Graph O-2 indicates the resulting
groups of radio frequency currents when the incoming cur-
rents are interrupted mechanically, such as by use of the well-
known tikker. Graph O-3 shows the rectified groups of radio -
freqpency' currents resulting if a rectifier is employed in con-
nection with the tikker, and graph O-4 the resulting telephone
current. ‘

SPECIAL REMARKS

(1) The graphs indicate only the results secured by the
combined use of the tikker and crystal rectifier, but somewhat
similar effects are obtained from the beat receiver (heterodyne
or beat system, as it is sometimes called), to be described
further on.

(2) TItis to be noted that the telephone current is approxi-
mately the same in the graphs in Figures 181 and 182.

(Continued from first column)

aerial a group of radio frequency currents. Each group will
radiate a train of waves. A 500 cycle transmitter will, there-
fore, radiate into space 1000 of wave trains.

(2) Following the actions to the receiver, it is seen that
each spark discharge at the transmitter eventually sends a
pulse of direct current through the receiver. Therefore, 1000
sparks at the transmitter will deflect the diaphragm of the
receiver telephone 1000 times and the pitch of the note emit-
ted by the telephone diaphragm will be substantially the same
as that of the spark discharge at the transmitter.

(3) This accounts for the use of 500 cycle currents in spark
radio telegraphy, for they impulse the telephone diaphragm
at such rates as to cause it to emit musical sounds.

Two advantages are derived in the use of high spark fre-
quencies:

(a) The telephone gives maximum response when
it is impulsed at rates near to 1000 per second.

(b) It is less difficult for the operator to distinguish
between wireless telegraph signals and the interfering
discharges of atmospheric electricity.
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Figure 183

OBJECT OF THE DIAGRAM

To show the fundamental circuits of the Poulsen arc gen-
erator.

PRINCIPLE

Because of the “falling characteristic” of the D.C. arc, in
other words, its instability, an inductance-capacity circuit may
be shunted across the arc for the production of continuous
oscillations.,

DESCRIPTION OF THE DRAWING

The arc gap is represented by the copper and carbon elec-
trodes A and B. The gap is energized by the D.C. generator
at voltages from 500 to 1500 volts. R is a ballast or regulat-
ing resistance. C-1 and C-2 are iron-core choke coils to pre-
vent the radio frequency currents flowing in the circuit
L, C, AB, from discharging back into the generator. C is the
condenser and L the primary inductance of the oscillation
transformer. L-1 is the secondary inductance connected in
series with the antenna as usual.

OPERATION .

The functioning of the arc generator for the production of
continuous oscillations can be explained in the following way,
but it must be understood that the mode of operation under
some adjustments are very complex and require classification,
in other words the arc is capable of generating several types
of oscillations, certain of which are desirable and others dis-
tinctly undesirable. .

It is to be understood that the gaseous section of the arc
does not possess constant.resistance, and it, therefore, does
not obey Ohm's law, that is:

(a) If the potential difference across the arc is
high, its resistance is large and the flow of current is
relatively small.

(b) If the potential difference across the arc is low,
its resistance is low and accordingly the flow of current
is relatively large.

In the region of current flow corresponding to the condi-
tions in (b) the arc is unstable and unless a balancing resist-
.ance be inserted in the supply leads from the D.C. generator,
the arc will become a short circuit.

It is clear from (a) that a small increase in potential dif-
ference across the arc results in a small decrease in the arc
current. Since this phenomenon is the reverse to that encoun-
tered in ordinary circuits whose resistance is constant, the
arc is often spoken of as a negative resistance,

In the case of the Poulsen arc generator, the operation of
the closed circuit in practice is assumed to be as follows, but
it should be added that it is doubtful whether this sequence of
.events remains strictly constant throughout an operating
period.

(1) Assuming the arc to be in operation and the condenser
.connected in shunt: The condenser accumulates a charge,
thereby robbing the arc of some of its current.

(2) The decrease of current through the arc in accordance
‘with (a) above corresponds to increased potential difference
. across the arc.,
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(3) The condenser therefore continues the charge until
the arc voltage becomes stationary.

(4) The condenser then discharges through the arc, in-
creasing the arc current.

(5) In accordance with (b) above, the arc voltage there-
flore decreasemand it thereby assists the discharge of the con-
enser. : ‘

(6) The discharge current from the condenser through the
circuit L, C, AB, operates, as in any oscillation circuit, to
recharge the condenser in the opposite way.

(7) When the condenser now discharges, its current flows
against the current of the arc, and if the condenser current is
equal to the arc current the arc goes out.

(8) The condenser cannot therefore complete its dis-
charge, but the supply current is now diverted from the arc
and hence it acts to oppose the residual charge in the con-
denser reducing it to zero. .

(9) The supply current then acts to recharge the con-
denser in the way mentioned at the beginning, that is, it
charges the condenser to the voltage nec to re-ignite the
arc discharge, whereupon the cycle of operations is repeated.

(10) The frequency of the resulting oscillations wi on‘l'y
approximate that to be expected from the values of L and C.
This is due to the fact that the time between the reduction
of the arc current to zero and the commencement of the next
discharge depends upon the rapidity with which the supply
current can recharge the condenser. The arc is therefore apt
to oscillate at a fundamental and several harmonic frequen-
cies.

SPECIAL REMARKS

(1) As mentioned previously, several types of oscillations
may be generated by the arc system. It is usual to classify
them as types I, II, III. Type I represents the case where
the oscillation current is always less than the arc current;
type II, where the condenser current is the same as the arc
current; type III, where the condenser current is greater
than the arc current.

Type I oscillations are generally of little importance as
the efficiency of conversion is low. Type II oscillations are
assumed to be those encountered in the practical operation
of the Poulsen arc. The resulting oscillating current is partly
a sine wave alternating current and partly a D.C. current.
Type T1I oscillations (due to the lag in the cooling of the arc
gap) causes an actual reversal of current across the arc, and
the condenser is therefore not recharged by the supply
dynamo until the oscillating current has gone through a few
swings: in other words, in a circuit where type III oscilla-
tions exist, there results groups of damped oscillations much
similar to those obtained in spark radio telegraphy.

(2) It is found that the best results are obtained when
the direct current voltage is from 500 to 1500 volts and the
positive arc electrode is rapidly cooled. Water is generally
circulated through the positive electrode, which is hollow and
of copper. The rapid cooling of the arc assists in producing
energetic oscillations because it allows the arc to die out
rapidly and shortens the time of the condenser charging
period.

(3) Increased efficiency is secured, that is, more energetic
oscillations are obtained by surrounding the arc with hydro-
gen gas. ‘The gas assists in cooling the ionized vapor be-
tween the arc electrodes. Illuminating gas, alcohol, ether or
steam can be used in place of hydrogen.

(4) 'The oscillations are made still more vigorous by the
application of a magnetic field at right-angles to the arc. The
action of this field is to deflect the arc to one side, thereby
increasing its length and consequently the potential differ- .
ence. The magnetic field also assists in blowing out the con-
ducting ions formed in the gas, thereby increasing the poten-
tial difference between the electrodes. This has the effect of
giving the condenser an increased charge.

(5) Satisfactory operation is secured only by establishing
the correct relation between the strength of the magnetic
field, the arc current and the length of the arc. These adjust-
ments are obtain'ed by experiment.
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500 YOLTS

Figure 184

OBJECT OF THE DIAGRAM

To show the fundamental circuits of a modern arc trans-
mitter.

DESCRIPTION OF THE DRAWING

A 500 cycle D.C. dynamo supplies current to an arc gap
consisting of a positive electrode of copper and a negative
electrode of carbon enclosed in a containing vessel to which
is supplied hydrogen or illuminating gas. In series with the
supply mains. are placed powerful electromagnets which are
mounted at right-angles to the arc gap. The supply mains
also include the iron coke choke coils C-1 and C-2, and a bal-
last resistance R,which prevents the arc from effecting a
short. circuit. The coils C-1 and C-2 help to maintain the
supply current at a constant E.M.F. (there is some argument
on this point, for it is believed that these coils act in some
circuits to cause a potential difference across the condenser
that greatly exceeds the voltage of the supply generator).

The important feature of figure 184 is that the arc gap is
connected directly in series with the aerial circuit.

The length of the radiated wave is varied by the aerial
inductance L-1.

Signaling is accomplished by means of the key K, which
shunts a portion of the aerial tuning inductance; thus when
the key is up the antenna radiates a short wave, and when
the key is down it radiates a longer wave. If the receiver is
tuned to the wave length emitted when the key is down, the
signals that are radiated when the key is up will not be
received; in other words, signaling is effected by chang-
ing the wave length of the radiated wave.

The function of the condenser (in dotted lines) shunted

WIRELESS AGE
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around the arc is to act as a bypass for the radio frequency
currents of the aerial circuit, thereby avoiding the necessity
of passing the entire antenna current through the arc.

SPECIAL REMARKS

(1) It is through the features shown in figure 184 that
the arc transmitter has been brought to the degree of per-.
fection required for commercial application.

These features are:

(a) Placing the arc in an atmosphere of hydrogen.

(b) Using a carbon electrode for the negative side and a
water cooled copper electrode for the positive side.

(c) The employment of a transverse magnetic field.

(d) Slowly rotating the carbon electrode by a small motos
(not shown in the drawing).
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Figure 185—Showing the so-called static characteristic of the arc, that is,
the relation between potential difference and arc current when D.C. current
is applied to the arc gap. The important point to be observed is that
large atc currents correspond to a small potential difference whereas small
currents correspond to a high potential difference. This phenomenon is
accounted for the fact t if an increase of arc current is produced
by increasing the E.M.F. from the source of supply, greater heat is
produced at the negative electrode and therefore greater ionization. The
increased number of electrons thus made availabl T ducti resul

in increased conductivity or lower resistance. The supply E.M.F. is
therefore enabled to cause an increased flow of current which continues
and the voltage required to maintain the arc decreases towards a

definite minimum.
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Figure 186—Complete circuits of a dern arc tr. itter of the Poul type from the D.C. generator to the aerial. D.C.

current at 500 to 1500 volts is fed to the arc ga

by a generator with variable field resistance.

he starting resistances permit

regulation of the arc current for maximum efficiency and prevent short circuit of the generator during the preliminary

adjustments.
circuit. t t 2
and two lamps in series on the negative side.

arc discharge takes place in an atmosphere of hydrogen or illuminating gas. e
Maximum aerial current is observed by the aerial ammeter.

by cutting in and out turns at the aerial tuning inductance.

The iron core choke coils serve to protect the generator from the radio frequency current flowing in the antenna
Protective lamps are connected across the generator and earthed as shown, four lamps in series on the positive side
Powerful blow out magnets are placed at nghbanfles to the arc gap. The

The wave length of the transmitter is varied

Signaling is effected by magnetic relay keys which short circuit a portion of the aerial tuning inductance thereby changing
the length of the radiated wave.
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Signal Officers’ Training Course

A Wartime Instruction Series for Citizen
Soldiers Preparing for U.S. Army Service

.

i1

By Major J. Andrew White

'
Chief Signal Officer, American Guard
(Copyright, 1918, Wireless Press, Inc.)

Eighteenth Article—Coast Defense Information in War

IN general it appears evident that the service of

security and information in coast defense, as in the
field, implies, first, the collection of military informa-
tion or intelligence; second, its transmission; and,
third, its correlation and use. In regard to the first
of these elements it may be said that the collection of
information is primarily the duty of the coast patrol,
but in war becomes the duty of the mobile army, the
fixed defenses, and of every man of the government
service, both civil and military, and, indeed, of all
people of the country. But although important infor-
mation may thus come from many sources and, no
matter what the source, should be transmitted to
proper authority, yet incidental information, like inci-
dental soldiering, is merely auxiliary to the organized
service of information. The continued value of this
service depends upon a properly organized corps of
men who will transmit the reports of trained observers
from the aircraft, signal, and observation statiuns, from
lighthouses and other government establishments,
from the floating auxiliaries and ships as well as from
chance sources of information, and from the thousand
watchers of the coast, upon all of whom reliance must
be placed in war to collect that information upon
which will depend the attitude of the defense.

But both judgment and experience in regard to the
weight to be given this information will be needed by
officers and men in charge of this service, and of its
transmission, if a constant condition of un-
rest and excitement is to he avoided at
inshore terminals. Who can doubt, for
example, that information received at the
centers of control will determine the atti-
tude of the army of the defense in threat-
ened areas, and perhaps its ability to pre-
vent surprise or repel attack ; that the news
or no news, often equally important, from
the coast will govern the preparedness and
vigilance of the mobile troops and sup-
ports and keep the artillerymen at the
guns or give them release; that, in short,
a well-organized service provided with
trained men skilled in the use and main-
tenance of lines of information will re-
lieve the defense of the greater part ef its
strain in the absence of the enemy, multi-
ply many times its efficiency in his pres-
ence, and permit the smaller force to do
the work of the larger. While, on the

other hand, an insufficient service of the searchlig

Coast anilletx fire control utilizes
t for code flashing

information, handicapped by slow, inaccurate, or faulty.
transmission, will plague and worry the defense with
useless anxieties and alarms, if it does not even lead
on to disaster.

The transmission of information, which is the sec-
ond element of the service of security, is a duty of
vital importance, which should be intrusted only to
trained men under military control, supplied with the
best known appliances for this service, and should
never be left to the chance efforts of any irresponsible
person who can use a telegraph key or a radio instru-
ment. In other words, that the section of the coast-
guard to which the duty of transmission of informa-
tion is intrusted should be composed of men trained
in naval and military signaling and familiar with the
methods of the Signal Corps of the army.

With the use that will be made of the information
when received, which is the third element of the serv-
ice of security, the patrol has no concern, since this
will depend upon commanding generals,-and the re-
ception and correlation of reports upon staff officers
at headquarters, presumably signal officers, whose
duty it should be to formulate and weigh the informa-
tion transmitted.

It appears that the coast patrol will becorpe in the
future one of the strongest arms of that service of
security and information upon which so much de-
pendence is necessarily placed in modern war. It
follows, and it cannot be doubted, that this
patrol or guard when organized should be
thoroughly efficient in numbers, personnel,
organization, and equipment, and that its
men, who are frequently placed at lonely
stations and required to act upon their own
initiative, should be not only steady, well-
disciplined soldiers, but in addition must
be carefully selected, intelligent, and keen
men, skilled as observers and trained in
the use of the telegraph and of mechanical
appliances. Besides all this they should
possess that judgment which seldom blun-
ders in its work. Fortunately for the coun-
try, men of this character are many in civil
life and will be found in abundance when
called, but these men must be trained as
soldiers.

The work of installing the fire control
was formerly performed by the Signal
Corps of the army, and many of the types
of instruments used have been designed

*This article is abstracted from General Scriven’s tactical observations, contained in the complete volume, “Military Signal Corps Manual,” by

Major White.
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or adapted by the corps. But in addition to the fire-
control systems there must exist both within and with-
out artillery districts the fifth factor of the coast de-
fense, that is lines of information, whether electrical
or visual, by means of which artillery headquarters
are kept in touch with the interior of the country and
with centers of control; the factors and elements of
the defense are brought into co-ordination; fixed posi-
tions connected ; and the district bound into a whole
under control of its commander, as an army in the
field is linked together and maneuvered by its general.

These units are, as a rule, separated from each other
by considerable distances. Each headquarters, how-
ever, is kept in touch with the others electrically,
mainly through the commercial systems of the coun-
try ; but the commercial systems are, of necessity, fre-

For coast defense, means must be at hand for providing temporary lines
of communication .

quently supplemented by military lines, which extend
them to artillery headquarters.

In general, artillery lines of fire control and of in*
formation (except the field lines necessary in maneu-
vers) are, in peace, permanent in type; but in war to
permanent lines are added a network of temporary
systems as flexible and extensive as need be, and in
character resembling those of an army in campaign.
These may be more limited in extent, perhaps, but
based on more stable conditions they are consequently
easier to install and maintain against interruption by
an ‘enemy, except in the case of the radio. If inter-
rupted, repairs are easier made, since the material
should always be at hand at the fixed positions. But
as with lines of inforination in the field, those of the
coast defense, both permanent and temporary, must be
certain and speedy. They will be more complicated
and varied than is possible with the former, since they
imply, in addition to land lines, systems of informa-
tion extending both under and over the sea, and in-
clude in their scope every known method of transmit-
ting intelligence from the wink of the ardois, the flash
of the searchlight, the tick of the telegraph key, or call
of the buzzer to the message of the long-distance radio
and of the airplane or dirigible.

With the permanently laid lines of the coast defense
transmission should, of course, be as efficient and
satisfactory as in civil life if the systems are properly
installed and skillfully operated in practice; but in
order to secure these results it is evident that the pon-
derous permanent systems of the fixed defenses, both
fire control and information, cannot be thrown out in

NovEMBER, 1918

an hour like the wires of a marching army, but must
be carefully planned and constructed in advance as
the defenses themselves are planned, must progress
to completion with them, and when in place must be
proof against reasonable probability of interruption.

Temporary lines will, of course, be installed only
when demanded by the exercises and maneuvers or by
the exigencies of war. = Nevertheless, the means of
providing them should be at hand within each artil-
lery district, so that when needed field telegraph and
buzzer lines may be laid easily, quickly, and without
confusion from district headquarters to the supports,
mobile troops, to headquarters and observation sta-
tions of the coast patrol. The telegraph and telephone,
radio sets and visual appliances should be in readiness
for use in the exchange of signals between the fixed
positions and coast-defense ships, patrols, picket boats,
and scout ships, as well as torpedo planters and the
cable ship when necessary, and with the navy. The
field telephone should be ready to tell its story from
observation stations and the airplane and dirigible
should be at hand to send by radio or visual signals
their messages from land or sea. Thus the temporary
lines of artillery districts will include many aerial sys-
tems, and even the permanent communications will
not be electrical alone. Both will depend largely upon
the auxiliary, but still very important, class of visual
and oral signals, which before the introduction of the
radio telegraph were the only means known of ex-
changing ideas without material connection. Visual
signaling is probably more important in coast defense

ion such as is required in

A duplex set for long dist
1 cial systems

war to supp

existing

than with the army in the field and is vital when com-,
munication is needed between ships and shore and
the radio is silent. Whether all the signal apparatus
outlined will be used by the defense is another mat-
ter; still the possibility exists, and the fact remains
that opportunity should be given those who have con-
trol to employ every method of transmitting infor-
mation that may prove reasonably valuable. To do
this it is necessary that signal appliances of all useful
kinds be stored in depots within artillery areas, in
addition to the material required for the emergency
repair of permanent systems.

In war the headquarters of each artillery position,
even more than coast patrol stations, becomes a
nucleus of intelligence regarding events.at sea, and
therefore the service of information in and from these
districts should be as perfect as it can be made.
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- Signal Corps N ews

Men seeking commissions in the Signal Corps of the
army will receive their training at

Officers’ Yale University, it is announced. This
Training * centralizes training in this branch and
Centralized makes possible full use of the univer-
at Yale sity’s faculty, which will be further

augmented. The instruction personnel
will be civilian and not military, although students en-
rolled will be in uniform, and officers, some of them
coming from the front, will keep in close touch with
the university.

Men detailed from the Government Radio School
for Signal Corps officers are already arriving at Yale.
About 100 have been transferred from College Park,
Md,, and others are coming from all parts of the coun-
try. These men are graduates of electrical engineer-

British Off. Photo

ter signal electrician and master electrician, there is
no rank in the army corresponding to the ranks of
boatswain, carpenter and gunner in the navy.

The proposed bill will allow the Secretary of War,
upon recommendation of commanding officérs, to issue
warrants conferring the rank of ensign upon sergeants
and corporals who have had more than six months’
service, who will receive pay at the rate of $110 a
month; not only in the line, but in specialized
branches of the service, such as the signal, electrical,
engineer, artillery and coast artillery corps.

The details of the proposed act will closely follow
the lines of the law for warrant officers in the navy.

The fact that at present men of highly specialized
ability are daily being inducted into the army and im-
mediately giveneduty for which in civilian life they

Apparatus captured by the British from the Hun who used it to generate electricity for their wireless stations

ing courses or are especially qualified for the work.
Eventually there will be 300 men under training in
this course, which will cover three months.

2 2=

According to the American Army Gazette, a bill is
"being prepared to recreate the rank of,

Rank of ensign in the army for men who will
Ensign in be non-commissioned officers appoint-
Army Urged ed by the Secretary of War and will

rank below a second lieutenant, but
above a first sergeant and a sergeant-major.

The need for a rank of this kind cannot be gain-
said. The pay of the non-commissioned officers of the
army at the present time, while commensurate per-
haps in some cases with their duties, does not begin to

" compare with the pay of the petty officers of the navy
who are doing practically the same character of work.
At the present time, outside of master engineer, mas-

received hundreds of dollars a month, and for which in
the army they receive but $30 a month, does not make
for a high morale in the enlisted personnel.

Instances without number might be cited of men in
the army who are to-day working side by side with
civilians doing the same character of work, and for
which they are receiving one-fifth to one-tenth as
much pay, because the civilian is perhaps incapaci-
tated for service either by physical disability or by age
limit.

The principal reason, however, for the need of a
measure such as is proposed is to take care of the line
soldier. Many men in the army who have risen step
by step to the grades of corporal and sergeant, and
have shown their peculiar adaptability for army life,
are still hardly qualified for a commission. It is ridicu-
lous to pay some of these men the paltry sum of from
$44 to $60 a month in these days of high wages.

29
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Scenes at the Army
Balloon School

From observation balloons like the one |llumned above the skilled army observers spot the

hits of artillery shells and make tical notes for the commanding

general. These captive craft are ordinarily placed uvcnl miles back of the scene of combat

! . and are protected by a patrol of combat airplanes. sortn are made by wire telegraph and
telephone and by ra

To. thc left. ajor Gen-
eral W, uf , Chief
of the Burelu of Mili-
tary Aeronautics in con-
ference with Major
Burwell

Photos -
Int.
Vit vi e Ulg gad wags il Mla-air; rear The ground crew with the steel bottles which fill the balloons with gas. This gas is
view, showmg theﬁ allonet and rudder hydrogen, supplied by electrolytic generators, or made from ferro silicon and caustic soda
inflated
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imately 60 miles and the other 90 miles. When these
flights are undertaken the student aviator is expected

UALIFYING tests for Junior Military Aviator

prescribe two cross-country flights, one of approx- | 3lone. carborundum, '
1 Set thin open-end wrenches with 3 Reamers, taj)e;. %b}'t stock, 1%,
an

How To Become An Aviator

The Sixteenth Article of a Series for Wireless
Men in the Service of the United States

Government Giving the Elements of

Airplane

Design, Power, Equipment and Military Tactics

—~¥
By J. Andrew White
and Henry Woodhouse

(Copyright, 1918, Wireless Press, Inc.)

Preparations for Cross-Country Flight

canvas roll.

ith canvas roll.

to know all the fundamental technique of flying, turn- |  wit Panyas som

ing and landing, and have reached the stage where the
operation of controls is no longer a task but a matter
of instruction routine, so to speak; in flying cross-
country, therefore, he is enabled to give a large share
of attention to following the course and selecting
proper places should an emergency landing be re-
quired. Prior to the flight a few matters of importance

1 Stone, carborundum, §”.

(Lower Drawer.)

1 Drily, hand.
1 Wrench, 7”.

1 5-16

1 Set drills, Morse, straight shank, 1 Hatchet, half (small).

1 Snips, tinners.

The machine should be carefully inspected, from
tires to instrument board, before the start. Wires, con-
trols, engine and gasoline and oil reservoirs are matters
to be looked into by the aviator, who must not accept
the word of mechanicians that everything is ready.
The instruments required are a compass, wrist watch,
altimeter, tachometer, inclinometer and a map board

require attention:

EQUIPMENT

The usual flying clothing is worn, the only caution being

to provide for sufficient warmth. Leather suit and helmet

are worn, supplemented in winter by sweaters and mufflers.
Hands and feet are most sensitive to cold and should be
well protected; provision of large boots with woolen socks

or case. The map case is highly preferable as maps
pinned to a'board often blow off or are torn in long fast
flights.

The map is a most important part of the aviator's equip-

or stockings will repay the aviator in comfort. On a long the line of vision.

flight it is well to take two pair of goggles, in case one pair
should be lost or broken, and a handkerchief to clean them
is necessary. An identification card and money should be
carried for emergencies; the telephone number of the air-
drome should also be noted and a complete set of tools and
covers for propeller and cockpit should be carried.

STANDARD EQUIPMENT—AIRPLANE TOOL CHEST

bt bt bt

P bttt et b ot ot b et

B0y bt et et et

Saw, hand, 26".
Hammer, riveting, 8 oz.

Combination square, bevel and 1 Dividers, pair, 6”.

Wrench, Stillson, 14",
Screwdriver, 8”.

Knife, draw 8”.
Hammer, tinsmith's, 1 pound. cold, 14"
Hammer. claw.

Tape, steel, 100 feet.

Bit, expansive, 74 to 3”.

Pliers, round nose, 6”.

Pliers, snipe nose, 4”.

Pliers, adjustable, 8”.

Pliers, side-cutting, 8".

Pliers, adjustable, 6”.
combination cut-
ting, 6 and 8",

Pliers, diagonal, 6”.

ment for a cross-country flight. It should be placed in a
position of easy visibility, such as on the instrument board,
or, in any event, as nearly as practicable straight ahead in

The course should be carefully mapped

out and notations made, as discussed in succeeding pages.
On a long journey a weather report obtained by telephone
from the point of destination may save trouble should fogs
or storms be prevalent there.

PHYSICAL FITNESS
The aviator should have no hesitation in informing his
instructor or flight commander of any indisposition; if he

(Cover.) does not feel well a cross country flight should not be at-

1 Rule, folding.
1 Hacksaw, frame.

tempted, as tle correct functioning of all his faculties will
be required. A long flight on an empty stomach is bad,
as dizziness often results. At least a hot drink should be

secured, and a good meal if possible. Food in tablet form,
(Top.) chocolate or biscuits rmay be taken along, but should be

1 Iron, soldering, 114 Ibs, 1 iron, placed in a position
soldering, jeweler's.

2 Center punches. .

24 Blades, Hacksaw, coarse; 12
blades, Hacksaw, fine; 1
Chisel, cold, %”; 1 Chisel,

1 Calipers, 6”.
1 Wrench, monkey, 6”.
‘ tion of the scale

(Upper Drawer.)
lPl;e”rs. compound, side-cutting,

File holder.

Spoke shave, 3”.

File cleaner.

Files, assorted, with canvas roll.

iS;m]'e\.vdriw:r. 4 dl

alm, sewing; 8 needles, assort- iy R
ed; 1 ball flax and 1 ball wax. universally familiar.

-
ot © et et et
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of easy access.

MAP READING

The aviator must know how to read a map before
cross-country flights can be made. An understanding
of the meaning of conventional symbols and applica-

are the main essentials, extensive

knowledge not being necessary.
A typical military map is shown in Figure 100.

DEFINITIONS OF TERMS
In mapping, many terms are used, a number of which
such as basin, crest, gorge, knoll, plateau, and watershed are

A few special terms are defined here,

however, for the simplification of the subject.


www.americanradiohistory.com

32 THE WIRELESS AGE NoveuBer, 1918

Wooden fence.  wpeiiieieeas —
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Figure 101—Conventional signs for maps Figure 102—Height, distance and direction symbols 0
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Bearing—The relative position or directions with the north,
or true meridian; magnctic bearing, the relative position or
direction with the magnetic north.

Contour—A line designating the shape, outline or boundary
at a fixed height of a section of ground; contours are used to
indicate elevations, each contour representing a rise or fall in
feet from those surrounding it. Illustrated by A4, Figure 102.

Gradient—This indicates a slope expressed as a fraction, a
gradient of 1-50 designating a rise of 1 foot in 50.

Datum—A fixed level (generally sea level) from which all
heights are measured.

Hachures—A shading method of representing hills, short
strokes being drawn directly down the slopes. Illustrated by B,
Figure 102,

Meridian—A true north and South line.

ORIENTING

The first thing to be determined is: Where is the north?
On a map this is usually indicated by an arrow placed in
one of the corners. Some maps do not have an arrow, in
which case it is a generally safe assumption that the top
of the map is the north. When two arrows appear, as in D,
Figure 102, one points the true north, the other the mag-
netic north. Usually they are so marked, but if not lettered,
the incomplete or less elaborate arrow represents the mag-
netic north. The magnetic north is the north of the com-
pass; its deviation from the true north has already been
explained. When the map has been turned to its proper
position, i. e., the magnetic north arrow corresponding with
the compass, it is said to be oriented. This is the first step
tor the aviator about to lay out a cross-country flight.

THE SCALE

Having located his position on the map, the next
features for the aviator to study are the distances between
points. These are shown by the scale, which appears
usually on the lower end of the map; for example, two
points are measured by ruler on the map and the distance
is 1 inch; the scale reads: 1”=1 mi. (as in Figure 102),
then the actual distance between these points over the
ground will be found to be 1 mile. Some maps state:
(so many) miles to the inch; the measuring procedure
is the same, allowance being made for 2 miles to the inch,
or whatever the scale states. What is known as a représen-
tative fraction is slometimes used. On tile map, Figure 100,

this appears as

If the R.F. is——it means that an
100

inch on the map is equal to 100 inchels on the ground; the

fractions are usually large, such as , which would in-

dictate an inch to a mile, since there ‘are 63,360 inches to a
1
is a familiar fraction, and

mile. On foreign maps
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may indicate either inches or millimetres; in all forms the
principle is the same and the scale is reckoned in the same
way, afterwards being calculated in inches by the aviator.
Another method of showing the scale is illustrated on the
map, Figure 100, where it is only necessary to copy the scale
on a strip of paper and apply the slip directly to the map,
reading off the distances between any designated points.

CONTOURS

Contours on a map show the elevations, depressions, slope
and shape of the ground.

Hachures (see B, Figure 102) sometimes used on European
maps, show elevations only and are of little value. The
method of indicating features by contour lines is clearly
shown in the illustration A, Figure 102. The irregular,
curving lines which appear on the map represent the outlines
of the hill at equally spaced vertical intervals. If, for ex-
ample, by use of a surveying instrument a line of stakes
was placed around a hill, each one exactly the same height
above sea level, a line drawn on the map through all the
stake positions would be a contour. Study of the diagram
A, Figure 102, will make it clear how the steepness of hill-
sides is determined from the map, contour lines close to-
glcther indicating a steep slope, and far apart, a gentler
slope.

On some maps contours are numbered in elevation in feet
above the datum place, generally sea level. Thus, at a
glance, the elevations are clearly determined.

CONVENTIONAL SIGNS

Interpretation of the symbols used on maps means for the
aviator a quick reading of the natural and artificial features
of the country. The principal conventional signs used by
the U. S. Army are given in Figure 101, and should be mem-
orized. Conventional signs are not drawn to scale on maps,
but ordinarily indicate only the position of the feature.

MAP PREPARATION

The squadron headquarters prepares route and area maps
in advance, so that proper maps are on hand when flight
orders are issued. The work is so regulated that blank or-
ders to pilots and observers can immediately be filled in
and all papers and instructions made ready in a few min-
utes. Usually the headquarters personnel marks off the
course for the pilot, indicates the 5 or 10 mile intervals and
the “legs” of the journey. A margin for entering the various
data is always left on one side of the map.

USE OF COMPASS AND ITS ADJUSTMENT

The compass is an instrument for indicating the mag-
netic north by a magnetized needle on a pivoted card.
While cross-country flight is possible with the aid of a
map and identifying landmarks, at times when these
are obscured the compass is a necessity to the aviatdr.

Figure 103—Compass card

Figure 104—Vertical compass

Figure 105—Adjusting the compass
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Steering by compass accurately, reference to the map is
not required in flight, providing preliminary calcula-
tions are accurately made as outlined further on.

THE COMPASS CARD

“The card is illustrated in Figure 103. Marking in degrees
is clockwise, the circle beginning at N (north) as zero, and
comprising 360 degrees. The card is also marked in the old
form of the merchant marine; north, east, south and west
being represented by 90 degrees, bearings being read, for
example, 20° W. of N. An aviation compass of the vertical
type is illustrated in Figure 104.

COMPASS ERROR

Variation—The compass indicates the magnetic north
from any given place; i. e, the compass magnet points to
the .north magnetic pole, situated on a northern island of
Canada. This is not the “true” north, and it is therefore
necessary on maps of the various parts of the earth to make
the correction known as variation. This is the angle be-
tween the true and magnetic meridian at the point mapped.

Deviation—Since the c needle is magnetic and
the airplane contains much metal of magnetic attraction an
error known as deviation is caused which deflects the needle
some degrees to the east or west.

Adjusting the Compass—To correct the deviation error is
a task seldom assigned to the aviator, but some idea of how
it is accomplished will be found of value. (The process
which we term adjusting, is known in England as “swing-
ing” the compass.) The airplane is placed with its fore and
aft axis exactly north and south, either by aligning it with

THE WIRELESS AGE
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a_tripod “land” compass placed nearby, or by placing the
airplane on a cement slab provided for the purpose in many
flying fields. The airplane is trued up, in the latter case, by
spirit level and plumb line, as illustrated in Figure 105. The
compass has what is known as the “lubber’s line,” which is
then fitted to the fore and aft line of the airplane. The
compass reading is then taken, and by inserting small field
magnets in slots provided for the purpose, the east or west
deviation of the needle is corrected until it points north
with the cement slab. When the best correction possible
has been made a deviation card is generally made out and
placed near the compass, for in long flights to a definite
objective an error as small as 2 or 3 degrees will throw out
the aviator’s calculations. A specimen of these cards fol-

lows:
Steer by t
lsor .llmdlocd(‘oune Jggnapan Fs' or Hdﬂ;lgﬂg Course (s”:;r”l:v
. egrees rees . 0 degrees
N E. P 47 RS W, gps St B dentees
E. 90 90 . W, 270 . 270 ‘o
S.E. 135 ¢ 137 . N.wW. 315 “ 317 “

PLACING THE COMPASS

The proper location of this instrument is an important
matter. It should be placed in clear view and directly in
front of the pilot, preferably in the center fore and aft axis
of the airplane, as far as possible from moving metal parts
such as those of the engine. Metal parts such as control
levers and rods, if within 2 feet of the compass, should be
non-magnetic, and movable equipment such as machine guns,
should be in normal flying position when the compass is ad-
justed. After any required change in parts is made the com-
pass deviation should be checked and any necessary readjust-
ment made.

A New Protective Condenser

A NOVEL condenser suitable for protection of elec-
trical transmission lines has been designed by
E. F. W. Alexanderson of radio frequency alternator
fame.

The use of capacity in series with resistance be-
tween a transmission line and ground or between the
conductors has been proposed for protecting the sys-
tem from the effect of high frequency disturbances.
With such an arrangement the protective path offers,
a high impedance to current of normal frequency, but
a much lower impedance to any high frequency dis-
turbances which may occur in the system. As a re-
sult, there will be a flow of high frequency energy
through the resistance and a large part of this energy
will be dissipated in the resistance. The power factor
of a leakage circuit of this kind, however, varies wide-
ly with the frequency and with ordinary condensers
is normally low. As a means of absorbing high fre-
quency energy such a circuit is most efficient at some
particular frequency which depends upon the relation
between the capacity and resistance and is less efficient
for frequencies higher or lower than this particular
frequency.

As indicated in figure 1, Alexanderson’s condenser
comprises an outer electrode 1 of conductive material
and an inner electrode 2 which may also be of any
desired conductive material, the space between the two
electrodes being filled with an insulating material 3
having a high dielectric hysteresis, such, for example,
as asbestos or a compound consisting largely of asbes-
tos. The electrodes are provided with eyes 4 and 5
for convenience in connecting the device to a trans-
mission line. A skirt 6, of porcelain or other suitable
insulating material, may be provided to prevent arcing
over between the electrodes. A condenser of this type
may be connected between a transmission line con-
ductor and ground or between conductors in different
phases. If desired, it may be connected between the
transmission line and.a secondary conductor having a
high capacity to ground, so that a breakdown in the
protective device will not cause a breakdown in the
line insulation. A protective device of this type should

be designed with small capacity so that it will have a
high impedance for currents of low frequency, but
much lower impedance for high frequency currents.

Figure 1—Condenser used to protect electrical transmission lines from
the effect of high frequency disturbances

Alexanderson has discovered that the dielectric hys-
teresis losses of asbestos are much higher than those
of materials such as glass, paper and mica, which are
ordinarily used for the dielectric medium of condens-
ers, and that these losses increase very rapidly with
the frequency.

The power factor of a condenser having asbestos
as a dielectric is also much higher than that of ordi-
nary condensers. For example, the power factor of
an asbestos condenser at 20,000 cycles was found to
be about 38%, while the power factor of similar glass,
paper and mica condensers at that frequency was 2%
or less. With a frequency of 70,000 cvcles, the power
factor of the asbestos condenser was over 30%, and
that of the paper, glass and mica condensers was about
the same as at the lower frequency.
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Aviation News

Though, Navy Department officials said they knew
nothing about it, and doubted the

Atlantic story, an article in the United States
‘Crossed in Naval Institute Proceedings, published
24-Hour in Annapolis, gives details of an al-
Flight leged twenty-four-hour airplane flight

across the Atlantic last July. A some-
what similar story was published in Baltimore in July,
but was not credited.

"The Annapolis publication says the airplane carried
four passengers whose names are temporarily with-
held, and that they took a number of photographs
showing vessels they passed. The airplane, it says,
left the Newfoundland coast at 7.02 A. M. on July 28
#nd flew continuously, attaining a height of 15,000
feet, for 24 hours and 10 minutes, alighting at Dingle
Bay, Ireland, at 7.12 A. M., July 29.

En route the plane encountered an American troop
convoy, was duly saluted by whistles and congratu-
lated by a destroyer by wireless.

The actual line of flight was not perfect, as planned,
but deviated a number of degrees southward until the
destroyer was encountered several hundred miles off
Ireland, when a due north course was followed for
about fifty-five miles, after which the eastward course
was resumed, practically along the originally planned
route. ’

The departure was made under ideal conditions from
Harbor Grace, N. F., the course being E. 14 N. true.
When 170 nautical miles had been traversed, it was

noon and a heavy squall caused the deviation in course.

As night came on, the flyers mounted to higher alti-
tudes, eventually attaining 15,000 feet as a safety
measure. It was blind flying at more than 660 nauti-
cal miles from land and continued thus throughout the
night. The pilots alternated, sleeping and steering,
and so did the mechanician and his helper.

At 4 o’clock on Monday morning, July 29, the posi-
tion was satisfactory and the speed was most gratify-
ing, the engines—I12-cylinder affairs—working like a
charm. Shortly before 7 o’clock the flyers “shot” the
sun and found they were approximately 110 nautical
miles from Sybil Head. They easily got their bearings
and started on a straight
course for Dingle Bay,
where they touched the
ground at 7.12 A. M.

LI IR
An appeal for athletic
equipment,
Athletic and also mu-
Equipment sical instru-
for Army  ments, for the
Aviators enlisted men

of our avia-
tion forces has been issued
by the National Aeronautic
Committee, 289 Madison
avenue, New York, of
which Mrs. Newton D.
Baker is honorary chair-
man, and Mrs. Charles A.
Van Rensselaer, chairman.
The committee, which is
under the direction of the
‘War Department Commis-

quests from officers in command of army air squad-
rons going overseas and also from all air training sta-
tions in this country, to supply equipment for base-
ball, football, soccer, basketball, track athletics, volley
ball, indoor baseball, medicine balls, punching bags,
boxing gloves, etc. Major General Kenly endorses this
work, it is stated.

One of the newest of our American aces fighting
with the air forces in France is Lieut.

Lieut. J. A. J. A. (“Eddie”) Rickenbacker. Many
(“Eddie”) thousands of WIRELESs AGE readers
Ricken- have watched Rickenbacker pilot an
backer Now automobile to victory in long and
an Ace hazardous races. It will be recalled that

among other trophies, he won the 300-
mile speedway record. With such a record behind
him it was to be expected that Eddie would give a
good account of himself in his new activities.

Rickenbacker enlisted in the air service early in the
war and was sent across with as little delay as possi-
ble. The same reckless daring which made large
crowds all over the country hold their breath when
“Eddie” appeared in an automobile has characterized
his air fighting. He drives an airplane as he drove an
automobile, with consummate skill and an absolute
disregard for the hazards involved.

One of the most famous of his encounters occurred
on Memorial Day of 1918. Rickenbacker as usual
drove his airplane full speed ahead over enemy terri-
tory, even when surrounded and outnumbered by en-
emy fighting craft. He had encountered a German Al-
batross at an altitude of about 5,000 feet and pursued
it fearlessly across the lines. The two had already
flown for a distance of three kilometers when the Ger-
man received reinforcements and two other machines
of the same formidable type joined in the battle. The
danger of fighting above enemy. territory is of course
obvious. If the machine from over the line is forced

to descend, even if a land-
ing is safely made, the pilot
is instantly taken prisoner
with his machine,

Rickenbacker was undis-
mayed by the superior
forces. His tactics were to
keep in the rear of the first
enemy airplane and match
its evolutions. Although
facing three German flyers,
Rickenbacker succeeded in
outflying and outfighting
the fleet arrayed against
him. He brought down his
man and succeeded in re-
gaining his own lines in
safety. Although the bat-
tle won the most enthusi-
astic praise from the
French, Rickenbacker in-

sion on Training Camp
Activities, has received re-

With “his hat in the ring” Eddie Rickenbacker, former auto driver and
now an ‘‘ace” with Pershing’s fliers, has just brought down his eighteenth
Boche airplane

35

WWW americanradiohistorv com

sisted that his success

~was’ merely good luck.


www.americanradiohistory.com

36

THE WIRELESS AGE

Marconi Institute Series

War Text Books

PRACTICAL AVIATION
FOR MILITARY AIRMEN

BY MAJOR J. ANDREW WHITE

Author of “Signal Corps Manual.”
Chief Signal Officer, American Guard

A text book for intensive study by men
preparing to become military aviators, con-
taining all the knowledge of fundamentals
required prior to actual flying and air combat.

Each subject is presented by illustration
and described completely for the reader with-
out turning the page.

A broad treatment of subjects never before

contained in general aeronautic text books is’

included, comprising operation and care of
aviation engines, reconnaissance, map-read-
ing, signaling and co-operation with military
bodies, radlo and its uses, machine gunnery
and bombing from airplanes.

Full cloth binding. 200 illustrations,
Price $1.75 Postpald.

HOW TO PASS U. S.
GOVERNMENT WIRELESS
LICENSE EXAMINATIONS

Y ELMER E. BUCHER
Latest Edition Largely Revised and Extended
142 Questions and Answers
Used by men everywhere who are studying
wireless. You will find this an excellent
quiz book to use with ‘‘Practical Wireless
Telegraphy.’
Price 50 Cents Postpaid.

RADIO INSTRUMENTS
AND MEASUREMENTS

. Every Instructor and teacher of radlo,
whether teaching in college or Government
training school will find it a valuable refer-
ence book for every day use.

Contents

Part I. Theoretical basis of radio measure-
ments. The fundamentals of electro-
magnetism. The principles of alternating
currents. Radio circuits. Damping.

Part II. Instruments and methods of radio
measurement, Wave meters. Condensers.
Coils. Current measurement. Resistance
measurement. Sources of high-frequency
current.

Part III. Formulas and Data. Calculation
of capacity. Calculation of inductance.
Design of inductance colls. High-fre-
quency resistance. Miscellaneous for-
mulas and data.

Full cloth binding, 382 pages.
Price $1.25 Postpald,

ELEMENTARY PRINCIPLES

OF

WIRELESS TELEGRAPHY

BY R. D. BANGAY

With the object of increasing the useful-
ness of this Handbook, the author has ex-
tended its scope without going any more
deeply into the technical side of the subject.

8ince the book has been used largely in the
training of Telegraphists who are frequently
called upon to take sole charge of complete
Wireless Telegraph Installations, the author
has endeavored to cover all parts of the
transmitting and receiving apparatus in such
a way as to give the student a sound working
knowledge of the apparatus entrusted to his
care.

Full cloth binding, 212 pages.
Price $1.00 Postpaid.

WIRELESS PRESS, Inc.,
25 Elm Street New York City

would be impossible. It has recently
been rendered possible for the air-
plane to carry on a radio conversa-
tion with the man behind the gun.
It can be seen how great is the ad-
vantage which radio communication
L has over the form of communication
which requires the upkeep of wires,
since with the radio there are no wires
to be shot away, and it requires a di-
rect hit to put the instrument out of
action. A new and interesting devel-
opment is radio. telegraphy through

the ground instead of through the air.
This has been extensively worked out
and amplified by the Americans.

The third and most extensive net-
work of information is the visual net.
The inventive genius of the French
has substituted for our wig-wag and
semaphore a small searchlight, re-
sembling an automobile headlight, but
with a parabolic reflector, which con-
centrates the rays and enables them to
be directed upon one particular spot.
This lamp is not only a complete sys-
tem in itself, but also parallels and
duplicates the telephone lines, so that
in case they become inoperative they
can be replaced by the lamps. It
would appear to be no safer to shoot
a beam from an automobile headlight
into the face of the enemy than it
would tq get up and wave a flag at
him, but the Signal Corps experts seem
to have overcome this difficulty, and
the way in which it has been done

When
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Under Fire With the Signal Corps

(Continued from page 16)

illustrates, we are told, an interesting
application of science to the field of
signaling.

The visual net makes elaborate use
also of the old-fashioned fireworks,
which have been in use in armies for
years. Almost every infantryman as
he goes over the top is equipped with
one or more forms of fireworks, whose
proper or improper use may mean for
him life or death. While fireworks are
used principally by the infantry and
artillery men, they are trained by sol-

L[]

Signal Corps men at the battle front communicating by heliograph signals

diers of the Signal Corps and supplied
with the right colors and selections.
The number of signals which are read-
ily distinguishable from each other un-
der all conditions are limited, and as
the enemy is constantly on the alert
to pick up their meaning and duplicate
them with signals of his own to con-
fuse and mislead his opponent, it be-
comes necessary to change the entire
fireworks code throughout the entire
area. It is up to the Signal Corps to
develop the code and to transmit the
order to change.

The airplanes following the infantry
in an advance depend upon fireworks
for their communication with the vari-
ous units whose progress they are
watching, and it is only when the front
line troops light flares, which they
place upon the ground, that the air-
plane at night is able to determine how
far they have advanced and notify
their own artillery in case it might be
firing on them.

writing to Advertisers please mention THE WIRELESS AGE
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The messenger net, which is a mod-
ern adaptation of the runners and
mounted messengers, is the fourth
means of conveying information. This
net serves primarily to transmit long
orders and reports, but it is so exten-
sively developed that it may be relied
upon in an emergency also to provide
complete communication throughout
the area. The runners operate as of
old, but instead of working on the
ground they are winding their way
through trenches and into dugouts. A
little further back mounted messengers
are still employed, but they have al-
most wholly given way to motor cycle
riders.

The feats of the American motor
cycle men in France are a mystery to
the French. While the French possess
motor cycles, they have never made
the extensive use of them which the
Americans have, and consider them
more of a toy than an instrument of
warfare. Where the French rely upon
the mail for the transmission of or-
ders between various larger headquar-
ters the Americans have established a

motor cycle dispatch service with

hours of departure and arrival as regu-
lar as train schedule in our own coun-
try. When the mail is of sufficient
bulk it is carried in a side car.

Among the most trustworthy of the
messengers must not be forgotten
pigeons, which when released from
their baskets at the front fly back to
their lofts where the messages taken
from the little carriers attached to their
legs are transmitted to the proper des-
tination. Dogs are frequently used in
transmitting intelligence and orders in
the present war. The Germans so far
have been able to get better results
from the use of dogs as information
bearers than we have. The airplane
also serves as a message carrier. It
was probably due to its contemplated
use in this manner that the airplane
service was originally assigned to the
Signal Corps.

These four nets may be developed or
extended indefinitely in the future, but
it is hard to see how any method of
communication can be evolved that
will not fit one of them. When we
consider the care ‘and patience with
which these nets are installed and the
amount of time required in their up-
keep even in a quiet sector, the diffi-
culties which are encountered in a
large advance such as the Americans
have just made can better be realized.
All the nets in operation are heavily
overloaded as the messages fly back
and forth by the thousands. As the
infantrymen go over the top, the sig-
nallers can be seen following behind
them, some with fireworks, some with
lamps, and some with little breast reels
of wire which they lay over the

THE WIRELESS AGE

ground, followed by other linemen to
attach telephones wherever needed.

When the advance stops, from this
flimsy skeleton the new system is built
up, and finally again becomes the per-
fected network. But, as soon as the
signaler gets his system once more in
a state of perfection he moves again,
and it all has to be done over.

The other activities of the Signal
Corps offer opportunities for men in-
terested in various branches of science.
The meteorological department studies
the atmosphere and compiles reports
for commanders. These reports in-
clude information that affects the care
of the troops and the maintenance of
supplies, and predictions as to whether
the ground will be favorable for troop
movement or whether the wind will be
right for a gas attack.

The listening-in service is not the
least interesting activity of the Signal
Corps. There is always a readiness to
pick up any information of the enemy
that might be of use to us. 'Accord-
ingly, the Signal Corps has numerous
listening-in stations which by means of
devices recently perfected not only in-
tercept any enemy radio message, but
determine accurately the location of

_ the radio instrument which transmits

it. This information is, of course, at
once furnished to the artillery, which
proceeds to put that station out of
business. Even German telephone
wires have been made to divulge their
secrets, though well within German
territory, where it is impossible to tap
their lines.

All this is accomplished by one of
the most ingenious instruments which
has yet been produced. By means of
it our Signal Corps man can sit in his
dugout on the front line with a re-
ceiver to his ear and hear any tele-
phone message within the enemy’s ter-
ritory even though several thousand
Huns all jabbering their lingo may
intervene between him and the nearest
point to the wires.

Some December
Articles

A description of a rectifier
using an inert gas under pres-
sure in place of the usual va-
cuum in the enclosed medium.

Articles on: A Wireless Time-
Signaling Device—An Incan-
descent Cathode Arc Used for
the Rectification of Alternating
Currents.
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Marconi Institute Series

War Text Books °

PRACTICAL WIRELESS
TELEGRAPHY

BY ELMER E. BUCHER

Director of Instruction Marconi Institute

Revised Edition, enlarged, with new chap-
ter on ation of Trouble—Main-
tenance—Repairs

More than 36,000 coples of this book have
been sold up to date. It is now used by
practically every school, college and training
camp in this country, Army and Navy men
find this book invaluable.

PRACTICAL WIRELESS TELEGRAPHY
is the last word in wireless text books. It
furnishes much information of utmost value
in regard to the very latest styles of wireleas
sets now in use, and which has not appeared
in print before.

This is the first wireless text book to treat
each topic separately and completely, furn-
ishing a progressive study from first prin-
ciples to expert practice. Starting with
elementary data, it progresses, chapter by
chapter, over the entire fleld of wireless—
fundamentals, construction and practical

operation,
Cl 852 Pages. 842 Illustrations.
Price $1.75 Postpaid.

SIGNAL CORPS MANUAL

¢ BY MAJOR J. ANDREW WHITE
hief Signal Officer of the American Guard,
Member Instil Engl

tute of Radio ineers, Act-
ing President Nat’'l Wireless Association
This manual, the only complete work on
the broad subject of army signaling, is in-
dispensable to those responding to the call
to the colors. Primarily prepared for Signal
Corps men, it 18 a necessity for the proper.
understanding of apparatus and the tactical
employment of troops and equipment.
Ofticers of infantry and artillery will find
the volume of great utility, a proper con-
ception of the enormously enlarged Service
of Information being indispensable to all
commissioned men. . .
Prepared with the full co-operation and
approval of the Chief 8ignal Officer, U. 8.

Al A
rméloth. 588 es. 200 illustrations.
Price $1.75 Postpald.

RADIO TELEPHONY

BY ALFRED N, GOLDSMITH, Ph.D.
Fellow of the Institute of Radlo eers,
Member of the American Institute of Elec-
tri Engineers, Director of the Radio Tele-
graphic_and Telephonic Labo of the

College of the City of New York

This complete text on radio telephony Iis
intended for radlo engineers, radio elec-
tricians in the Navy, men in the Signal Corps
and especially men In the Aviation S8ervice
who handle radio equipment. Amateurs and
others who desire to be clearly informed
concerning this newest and most interesting
branch of electric communication will want

this book.
8vo. 256 226 illustrations. Full cloth,
stamped gold. Price $2.00 Postpaid.

VACUUM TUBES
IN WIRELESS
COMMUNICATION

BY ELMER E. BUCHER

Director’ of Instruction, Marconl Institute,
New York

An elementary text book for students and

operators.

Tells in understandable language the fun-
dtbn:enul operating principle of the vacuum
tube.

Shows many different circuits for Its
ractical use as a Detector, Radio or Audio
equency Amplifier, Regenerative Receiver,

Beat Recelver, and Generator of Radio Fre-
quency Currents.

More than 100 dlagrams reveal, step by
step, in simple and direct form, every pos-
sible use of the vacuum tube.

The only text book on the market devoted
solely to the various applications of the
QIS0 T8 s 130 gingrame ana

N es. s an
fllustrations. Price $1.75 Postpald.

WIRELESS PRESS, Inc.,
28 Elm Street New York City
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STUDY WIRELESS AT HOME

The Marconi Institute Extension Training

Course and Service is a_systematic, time-saving

of furnishing students orderly and scien-

tific training through literature prepared by the
leading exponents of the art.

It is indispensable to experimenters or stu-
dents who desire a thorough working knowledge
of wireless. This service already has been sub-
scribed to by 8,000 men.

Write for full pam‘n;lan.

Extension Service Department

MARCONI INSTITUTE
25 Elm St. - - - - New York City

Local and County Representatives Wanted
to sent this course to wireless amateurs
and others looking forward to enlistment
in the or Naval Radio

Signal  Cor
Service. Li by

ral terms.

Experimenters’ World

A Positive Vacuum Tube Circuit Controller

ANY of our amateurs intend to

“be prepared” for the grand
opening of stations when Autocracy
has been wiped off the face of the
earth. They are mentally designing
wireless communication sets show-
ing vast improvement over those
with which they had previously
been acquainted. In designing this
“super-set” there is plenty of time
to consider ea¢h proposed detail
very carefully before incorporating
it into the design, and it is very evi-
dent that this should be done, as

In most places the accompanying
drawings will be found self-explan-
atory. Perhaps each experimenter
has his own method of constructing
his switches, but the type in the
drawing has proven itself to be ef-
ficient and will not unloosen at a
crucial moment. It consists of the
usual composition knob with a ma-
chine screw through the center, over
which is put the washer and switch
blade; these being fastened in place
by the threaded brass washer (W),
which is 14 inch in diameter. The

Q)
®
)
@

o View

Mok Yp

sﬁaviu construction of the positive vacuum tube circuit coatroller

raw materials must be conserved for
war work and there must be no
waste. While on the subject, it
might also be suggested that any
spare pieces of material, which in
peace times would be considered
scrap, should be utilized wherever
practicable.

In designing the vacuum tube
cabinet the amateur is confronted
with the conventional porcelain-
base rheostat, which, although it is
quite acceptable for the ordinary
set, would be wholly out of place in
an efficient set. In the following
paragraphs is described an improve-
ment over the usual rheostat.

For the filament circuit the varia-
ble resistance need not be more than
9 ohms, and an eighteen-step varia-
tion will be sufficient when a proper
circuit is used. The most important
part of this controller is the resist-
ance units; those made by the
Ward-Leonard Electric Co. of
Mount Vernon, N. Y., are prefera-
ble. If you order units with a re-
sistance .of /4 ohm each then you
will know that each step in your
controller will cut in ‘14 ohm resist-
ance and you will be able to make

tests for efficiency accordingly.

remaining length of machine screw
is then run through the carefully
drilled hole in the Bakelite-Dilecto
panel and a rectangular brass plate
(P) put over the screw and is kept
from turning by the machine screw
(S) which is threaded into the panel.
Next, a heavy brass hexagonal nut,
14 inch thick, is screwed over the
machine screw and is kept from
turning by a small machine screw
which is screwed in a hole drilled
and tapped into one of the faces on
the edge of the nut.

The resistance units are composed
of porcelain tubes wound with a
special resistance wire and then cov-
ered with vitrified enamel, which
completely eliminates oxidization.
These tubes are fastened to the in-
side of the panel by long machine
screws passing through the inside
of the tubes, passing through the
panel, and screwing into the brass
switch contact on the other side. A
flexible wire tap is placed at each
end of the resistance unit. One of
these (the one happening to be near-
est the head of the machine screw
which passes through the tube) is
soldered to the head of this machine
screw and then brought down to the

When writing to Advertisers please mention THE WIRELBESS AGE
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tap of the neighboring unit which
lies nearest the panel, and so on, un-
til all the units are connected in
this manner. The best kind of wire
for inside connections is rubber-
covered stranded wire. All-leads
should be as short as possible and
connections soldered in every case.
The connection to the switch arm
should be soldered to the brass plate
(P).

This same idea may be carried out
in designing a potentiometer, but
the resistance of each unit should
be 500 ohms instead of the value of

THE WIRELESS AGE

the rheostat units, making 9,000
ohms in all for the potentiometer.
Of course the potentiometer must be
connected in a different way than
the rheostat. A lead must be brought
from each end of the arc of switch
contacts and another lead from the
switch arm. If this design be used
for both rheostat and potentiometer
on the vacuum tube cabinet a much
more uniform appearance will be ob-
tained, due to the fact that each
switch has the same outward ap-
pearance.
Francis R. PrAay, Massachusetts.

Sealed-in Detector With Magnetic Adjustment

NASMUCH as I have never seen
this idea suggested before, I ven-
ture to present it to the readers of
THE WIRELESs AGE, hoping that they
may be able to find some interest
in the scheme.
The object of the device is to al-

be turned to a snug fit for the inside
of the glass tube, and a bit of glue
applied before inserting so that they
will remain in position without ad-
ditional holding means. The spring
of the movable contact should be
relatively light, and its pressure

A cross sectional view showing construction of the sealed-in detector with magnetic adjustment

low both the crystal and contacting
means of a mineral detector to be
effectually and permanently exclud-
ed from the surrounding atmosphere
and its deteriorating effects; by
modification of the glass container
and means of bringing out the con-
nections it may be operated in a
vacuum, or even surrounded by
various gasses for purposes of ex-
perimentation, still permitting the
detector to be adjusted as easily as
if it were exposed.

The design of the alr-txght detec-
tor given herewith is intended to
be suggestive and not conclusive, as
the main idea may be adapted to any
form of detector design that will suit
the builders’ fancy, but this one has
considerable merit in its simplicity
of construction and operation.

As the cross-sectional view given
in the sketch renders the construc-
tion and operation quite obvious,
only a few words need be added.
The mineral cup and metal plug
carrying the movablé contact should

should be adjusted to suit the crys-
tal used before the tube is finally
sealed. The armature should be
made from a piece of round iron or
steel rod. These parts must work
free and easy. The binding post
terminals of the tube are used to
support it by engaging them with
two slotted sheet-metal standards
fastened to the base. The form for
the magnetizing coil should be made
of light sheet brass or copper. It
must be easily rotated and moved
along the tube and may be wound
with about No. 22 or No. 24 wire.
A flush push button should be
mounted on the base, and connected
in series with the coil and battery
terminals. This button is depressed
while adjusting the detector, and of
course the magnetic field is present
only while doing so. The magnetic

. field :does not cause any noticeable

effect on the rectifying action of
the detector.

J. A. WEvER, Maryland.

LEARN AVIATION MECHANICS

Train Yourself for the Aviation

Service and the Aircraft Industry

by taking advantage of

Our Ground Course in Aviation
Mechanics

Affording preparation prior to en-
tering Government Ground
School, covering aero-dynamics,
aero-engines, rigging and Lewis
gunnery. Previous experience un-
necessary.

Aviation
(6 weeks)
Aero-Engine Course (3 weeks) 35
Wireless Course (4 weeks)... 25
Write for illustrated Booklet
“W.” “A Message to You on
Aviation.” -

(Members of Aeronautical Society
of America.)

Mechanics Course

------------------

AVIATION
still need great numbers of

Radio Operators

Important and pleasant work

Special Courses for Men
Subject to Draft

Hundreds havebeen trained
HERE—Modem Equip-
ment—Low Rates—Gym-
nasium— Dormitory
START TRAINING TODAY

¢ Write or call for
illustrated booklet

Y. M. C. A. Radio School

161 E.86th St, N. Y. 'Phone Lenox 6051
BEST RADIO SCHOOL IN NEW YORK

SIGNAL CORPS NAVY

tion. Best books on
know your book needs.
with all publishers.
authoritative in
shipped.

25 Elm Street

Books for Men

Wireless, Slgnll Cor; Aviation, Nav:
ese subjects. Let
We are in_close to
Our own publications
their field. Orders prom)

WIRELESS PRESS, INC.
New "York Ci

EARN TELEGRAPH

Merse and W
sullon Agency) also uugnt ‘l‘n-n
-‘-mucn}nuer than su

ocen(ly raised. Ideal Work

ms—short hours, vacations wit
k and death benefits, etc.—prevall-
n( Great Oppeortunities fer Advance-
ment. Wemen Uperators also greatly de-
sired. by Rnllwaz- and Western Unlon.

‘runlon © )] Ci
ear! 8-
ut school—two Inr e -crmol bulldlnn.
Inve-tmontucudlu 000. M—u blished
! ears. Endorsed by Rall {n Western
n on and Marconi ’l'olocnp officials.
e Tllustrated catalogue free. Corres.
ence courses also. Write today. Ba-

l immediately.

Dudge’s Talograph, Raltway aad Wireloss lnsiitule

Green Street, Valparaise, Ind.
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Radio Teachers Wanted

To instruct soldier-students in the theory and
practical handling of wireless apparatus.
Teachers needed for both elementary and
advanced work. Positions for
some who can conduct regular
courses in electricity. A teach-
er of free hand technical sketch-
ing desired. Also need a
number of ﬁmt—class mechanics
experienced in light lathe and
bench work to instruct in a
special shop, training enlisted
men to repair radio apparatus.
If y ou feel that you can teach one or
more of these subjects. whether you have
taught before or not, reply giving age,
schooling, draft status, experience, ref-
erences, and state salary expected.
Address Chai War C No.8
CARNEGIE INSTITUTE OF TECHNOLOGY

Pittsburgh, Pa.

Good

. Positions
For
Several
Men

DAVIS SLATE &
MANUFACTURING CO.

Largest ELECTRICAL SLATE Millers

610-618 East 40th Street, CHICAGO
FOUR FACTORIES

Best Text Books

for

Military Training
Newest Editions—with all changes to date.

Prompt shipments.
Military Signal Corps Manual. Maj. J.

Andrew White ..........co0viinnnnns $1.78
Vacuum Tubes in Wireless Communica-
tion. Elmer E. Bucher............... 1.78

Radio Telephony. Dr. Alfred N. Goldsmith, 2.00
Practical Wireless Telegraphy. Elmer E.

Bucher .......iciiiiiiieniiennnnnnnns 1.78
Radio Instr and Measur

(Advance Sale) .........cci000i0nnn 1.28
El y Principles of Wireless. R. D.

Bangay .....ccciiiiiiiiiiicnnnceanns 1.00
Practical Aviation for Military Airmen.

Major J. Andrew White .............. 1.78
How to Pass U. S. Government Wu‘elm

License Examinations ........... .50
How to Conduct a Radio Club 5@

Postage prepaid on above books.

What You Want to Say and How to Say

It in French ......covvviinniniinnan 25
What You Want to Say and How to Say

It in Italian ...........cc0vevinnnnnn .25
What You Want to Say and How to Say

It in Russian ..........cccc0iinunnnn .50
What You Want to Say and How to Say

It in Spanish .......c..0vinunnnnnn.. .25
Regimental and Company Forms......... .85
Infantry Drill Regulations............... .50
Field Service Regulations..... e W75
Army Transport Regulations . .. .50
Rules of Land Warfare... 75

Engineers’ Field Manual.............
Manual for Non-Com. Officers and Pri-

VALES . .u.ccreccncnterecttionanaeneaan .50
Blue Jacket’'s Manual .................. 1.00
Deck and Boat Book, U. S. Navy...... .60
Sanitary Troops, Mannnl and Dnll Regu-

lations .......cciiiiieencniiiiennnanan 75
Manual for Army Bakers............... .50
Ship and Gun Drill, U. S. N.......... .60
Manual of Military Court Martial..... 1.10
Gunnery and Explosives for Artillery Offi-

COTS .ivivevinvaonnnsononssisonnnsnnons .40
Provisional Machine Gun Firing Manual, 50
Army Field Note Book, by Ma .

Smalley 2.00

Now ready—New 1918 Edition—Military
Aeroplanes, by Grover C. Loening;
Revised, Simplified, Enlarged......... 4.75

Please add book postage amounting to 10% of
retail prices.

WIRELESS PRESS, Inc.,
25 ELM STREET, NEW YORK CITY.
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Improved Code Practice Apparatus

IN using the code practice appara-

tus described by the writer in
the February 1918 issue of THE
WIRELESS AGE, I experienced a
“static” annoyance which inter-

Inauction Coil

lights and produces a much more
regular sound. As a result of this
a class can advance more rapidly
than wjth the irregular type of ap-
paratus used before.

H"voc

//ol -
Diagram showing method of connecting the motor with induction coil

fered with the successful operation
of this device. The trouble may
have been caused by arcing of the
brushes on the generator at the
power station. The problem was
solved by the following changes:

In place of the bank of lights, a
small motor is connected in series
with the primary of the induction
coil. The secondary connections are
made in the manner described in the
February issue.

The accompanying diagram shows
how the motor should be connected
to the induction coil.

In case it is to be run without
load only, a shunt motor should be
used. If a small series motor is used
a load must be kept on it to keep it
from “building up” and finally
breaking, either electrically or me-
chanically. If electric fans are used
in the class room the motor of one
of these may be connected in series
with the coil.

The motor is more economical in
use of current than the bank of

80 ohm phone:

Some radio schools have a system
in which a small motor is employed
to run a cast iron armature past
two magnets, one of which is con-
nected to a low potential source of
current, generally a storage battery,
while the other is connected to the
telephones. For successful opera-
tion this type of apparatus requires
that the parts be accurately ma-
chined and that they run true. The
cost of all this work and material
amounts to considerable in times
when prices are normal, and now it
would be very high.

In the other system, with the
motor in series with the coil,
machining is necessary, no storage
battery is required, and the power
from the motor may be used to run
the automatic transmitter, a fan or
any small device.

On the whole, this system will be

. found much cheaper to install and

same as the more expensive method.
to operate and the results will be the
PauL G. WaTsoN, Pennsylzania.

Special Code Signal Generator

N the training school for radio

operators at the Dunwoody In-
dustrial Institute,” Minneapolis, in-
stead of using a buzzer for produc-
ing the practice signals in the tele-
phones a high frequency generator
is used. This generator has 98 poles
and the rotor, which is the field, is
revolved at a speed sufficient to give
a clear musical note of about 600
cycles. The frequency as well as

the strength of the signals can be
easily varied so that the students
get practice in receiving an exact
imitation of the modern radio sig-
nals such as are obtained from un-
damped wave generators and
quenched spark sets. The head tele-
phones are connected directly to the
stator coils of the generator through
the transmitting key. It is driven by a
one-sixth horsepower motor.

Generator specially designed to give exact reproduction of radio signals
When writing to Advertisers please mention THE WIRELESS AGE
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The Monthly Service Bulletin of the
NATIONAL WIRELESS 'ASSbCIATION

..... wireless amateurs in America

Founded to promote the best interests of radio

GUGLIELMO MARCONI, President

J. ANDREW WHITE, Acting President

ALONZO FOGAL, JR., Secretary

NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS

Prof. A. E. KENNELLY
Harvard University

Maj. Gen. GEORGE O. SQUIER
Chief Signal Officer, U. S.
Army

Commander D. W. TODD, U.S.N.
Director Naval Communica-
tions .

Major WILLIAM H. ELLIOTT
American Guard

York

tute

Prof. ALFRED N. GOLDSMITH
College of the City of New

Capt. W. H. G. BULLARD,
U. S. N.

E. E. BUCHER
Instructing Engineer

Prof. SAMUEL SHELDON
Brooklyn Polytechnic Insti-

Prof.uCHA RLES R. ‘CR'OSS

of Technology
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Signal Corps, U. S. Army
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cations

Headquarters, 25 Elm St.,, New York

THE call for qualified radio in-
structors during the past month
is unprecedented. Schools scattered
throughout the country, having
taken the responsibility of training
several hundred young men for mili-
tary radio service, ran up against
the proposition of locating instruc-
tors of experience to direct the train-
ing of their student allotment. The
Association is, in consequence, in
receipt of inquiries from more than
a score of schools asking assistance.
In only a few instances have we
been able to connect with men of
the proper calibre. These have taken
up their duties within two or three
days from the time of our notifica-
tion, but there still remain a num-
ber of vacancies unfilled.
There is a definite reason for the
scarcity of trained radio men. The
great majority of those who gained

Suggestions for the Experi-
menters’ World

We will pay the usual prizes
of $10, $5 and $3, in addition
to our regular space rates, to
the three contributors who
send us the best manuscripts
on the following subject:

‘WHAT IN YOUR OPIN-
ION IS THE BEST METH-
OD TO PURSUE TO PRE-
VENT UNNECESSARY IN-
TERFERENCE IN THE
EVERY DAY USE OF
WIRELESS TELEGRAPH
APPARATUS?

This subject can be treated
from both the technical and
operating aspects,

Another suggestion:

AFTER THE WAR WHAT
IN YOUR OPINION WILL
CONSTITUTE THE IDEAL
AMATEUR WIRELESS
TRANSMITTER AND RE-
CEIVER?

Limit your manuscript to
1.000 words.

their experience in the amateur field
have since gone through a course
of intensified training and are now
serving in the Army and the Navy.
As a matter of fact, of those within
draft age, the percentage remaining
is almost negligible.

It would seem, however, from a
broad survey of the field, that there
are still some who can carry on this
great work of training. Any of our
members or friends who feel at all
qualified to take such an appoint-
ment is urged to communicate with
the Association headquarters.

Thé duties which Uncle Sam re-
quires of instructors for Signal Corps
classes do not in every case require
the services of a radio engineer;
men who have a first rate knowledge
of the practical adjustment and
operation of radio apparatus will fill
the greater need. All must have,
however, the ability to teach. In
other words, an essential of instruct-
ing ability is providing inspiration
to listeners, by which they are
spurred on to deeper investigation
of the subject in hand. Such tutors
will fill the bill.

The Signal Corps does not need
100.000 radio engineers. But good,
practical operators are wanted—
men who can handle the key at 25
words per minute and who can take
down a set, reassemble it and adjust
it to its maximum efficiency. Out
there in the trenches men are re-
quired who can concentrate, fellows
who make quick decisions in emer-
gencies and “get the business
through.”

Are any more of our readers fitted
to become wireless instructors?
We'd like to hear from them. They
will do our country an essential
service. Nothing is more important
in this great war than the services of
a skilled worker. And few needs are
more pressing than the call for radio
instructors.

The Associatioh has discovered a
humorist in its ranks. Deference
to his professional standing re-
strains us from publishing his name,
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DUCK’S

BIG 300pp. ELECTRICAL
and WIRELESS CATALOG

Mailed upon receipt of
8c. in stamps or coin
which may be deducted
on first dollar purchase.
Catalog contains 160
pages of wireless instru-
ments and 140 pages of
electrical supplies. No
bigger or better values
are obtainable elsewhere.
We have a complete stock of everything
listed in this catalog. Wireless orders
promptly filled.

Blinker Sets, $2.50
THE WILLIAM B. DUCK CO.

239-241 Superior St. TOLEDO, OHIO

Do You Read

THE

Wireless World?

In it you will find articles
relating to the PRACTICE
of Radiotelegraphy as well
as to the THEORY.

The QUESTIONS and
ANSWERS SECTION is
open to YOU for the SO-
LUTION OF YOUR
DIFFICULTIES.

INSTRUCTIONAL
ARTICLES for Home
Study WRITTEN BY
EXPERTS.

REVIEWS OF BOOKS
useful to Wireless Stu-
dents. The interests of
Operators are well catered
for.

WRITE for a Specimeh
Copy, post free, to

THE WIRELESS PRESS, Ltd.

Marconi House, Strand, London, England

“WIRELESS WORLD,'” $2.25 per annum for
America. Single Copies, 25c Post Paid

When writing to Advertisers please mention THE WIRELESS AGE

WWW americanradiohistorv com


www.americanradiohistory.com

Wanted

INSTRUCTORS

Men capable of

teaching the
theory and practice

of modern radio
communication.

Excellent Salanes for
Capable Men

Give full particulars
in first letter

Director, Signal Corps

Radio School

TULANE UNIVERSITY
NEW ORLEANS, LA.

Model Questions and
Answers for Radio
Students

Every wireless student will quickly appreciate
the value of these questions and answers. They
will help him master the subject quickly and
thoroughly.

Series I consists of 37 cards, 4x6 inches, con-
taining 228 questidns and a bound book of
answers.

Series II consists of 48 4x6 cards containing
288 more advanced questions, together with a
bound volume of answers.

Price of complete set of Seriesl or 1L, 38 cents
or both sets for 60 cents.

WIRELESS PRESS, Inc.

25 ELM ST. NEW YORK CITY

When writing to Advertisers please mention THE WIRELESS AGE
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but here is his plea: “I never knew
until recently that cosmic exist-
ence was so bound with electrons;
and am I to assume, from the ex-
planations that some of you scien-
tific gents are putting forth at head-
quarters, that my personal atomic
structure is basically electrical?
Come out and be honest with we
oldtimers—we want facts.”

Facts!! Nothing easier, or more
agreeable, we reply. We've always
liked facts, and factors. Thrive on
’em, in fact. Which is a fact—abso-
lutely. So, for fact Number One,
dear sir, it should be recorded that
the classification of atomic struc-
tures these days is determined by
local draft boards. Moreover, with
a normal congregation of atoms
there will be no detectable manifesta-
tion of electrons or any other type
of ethereal radiations.

It is sadly evident that you have
not yet grasped the fundamentals
underlying the structure of matter
as agreed upon by authorities. But
intelligible, so to speak, thought
wave trains are occasionally per-
mitted to emanate from the head-
quarters tower of erudition. With-
out fear of the law, therefore, you
may listen in this time; and if you
can—

Follow this Experiment
and reasoning point to the fact that
a normal atom is made up of a dis-
tinct number of electrons joined to
a positively charged nucleus of
atomic dimensions. and a state of
electrical balance thus exists which
gives no external electrical manifes-
tation.

Are you listening—carefully?

Suppose we drive an electron
from an atom, what happens? The
balance is destroyed. The unfor-
tunate atom is minus an electron.
and it therefore possesses an excess
of positive electricity. It has been
proven (over and over again) that
the detached electron is negative
electricity, and it is thoroughly be-
lieved that the so-called flow of an
electrical current in a conductor is
nothing more than the movement of
electrons; that is, it is a movement
of negative electricity from a nega-
tive source towards the positive
terminal.

We never have positive electricity
in a free state. It is always hooked
up with matter in some way or an
other, in so far as we know. An
electron, on the other hand, can exist
independently of matter or in asso-
ciation with atoms or molecules.

Conductors of electricity such as
metals are composed of free elec-
trons which move among the as-
semblage of atoms at a normally
slow rate. An electric force applied
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to the conductor will drive these
electrons from the negative to the
positive direction at the normal ve-
locity of electricity—you know,
186.000 miles per second. If the
applied electromotive force is great
enough, the free electrons in the
conductor will collide with the
atoms, and produce heat. We ordi-
narily call this heat production elec-
trical resistance.

Insulators or dielectrics, on the
other hand, are assumed to possess
no free electrons, therefore they can-
not pass the flow of current in the
ordinarily accepted sense; in fact, in
order to detach electrons from insu-
lators, we must, for example, pierce
them with an electrical spark. We
thus tear sufficient electrons out of
the structure to cause a breakdown,
and ionization takes place, resulting
in the phenomenon of heat and
light. In plain words, electrons are
imprisoned in insulators and we can
only remove them by disrupting the
atomic structure.

In summary: Add an electron to

‘a normal atom and you will have a

negatively charged body. Take an
electron away from a normal atom
and you will have a positively
charged body.

It follows, therefore, dear Sir, that
your existence is basically electrical.
Not insofar as appearances are con-
cerned, for you are of atomic dimen-
sions. But if you have lived a nor-
mal life—a life made up of a vaguely
defined amount of positively charged
nuclei (whatever they are) sur-
rounded by the correct number of
electrons to effect a balance—you
are just an ordinary everyday nor-
mal atom.

You undoubtedly possess a num-
ber of free electrons in your physical
makeup. These are easily set in
motion. Grasp in each hand the ter-
minals of a 60,000-volt transformer.
The ordinary slow-moving free clec-
tron which travels to and fro in your
body at a rate of about 60 miles per
second will suddenly rush forward
at a speed of 186,000 miles per
second.

Disruption of the atomic struc-
ture may ensue.

But that is science.

And though here at headquarters
we greet the frankly curious many
times, yet—as originally noted—we
are ever eagerly inclined to standing
by the facts in our statements.

Come again.

Chats With Our Contribs

Should the author of a work of
fiction expose the plot of his story
in the first paragraph, you would
probably seek to establish contact
with his intellect with an armful of
bricks. You expect to twist and
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tangle in a mental labyrinth of start-

ling experiences, the outcome of .

which can not be conjectured by the
keenest imagination. And you don’t
expect the climax till the last chap-
ter—which accounts for our lady
fiction fiends reading the last three
pages first. ”

Apropos of which Assn. Hdgq.
wishes to officially announce that
our organ, the AGE, is designed
for masculine consumption; i. e.,
minus the “surprise” ending—and
strictly non-fiction in composition.
Whereas some of our contribs eter-
nally try to surprise us with tech-
nical articles prepared a la novelist.
I’'s a regular thing to find in the
mail a technical article with the plot
éxposed in the last paragraph. It
won’t do, worthy scribes. Readers
of this magazine naturally want to
know, first, what your story is all
about. And they’re right.

It couldn’t be expected, for in-
stance, that an architect who de-
signed a house supplied the builder
first with a description and drawing
of a window, then of a joist, next of
a sill, then of a doorstep, and so on,
without extending the faintest idea
of what the final appearance of the
house was going to be. The builder
naturally requires first some idea of
the general plan and the objects of
the design.

And so it is with technical MSS.
" Many of our contribs hand us a
long, uninteresting story of the con-
struction of minor details, without
giving the faintest idea of what the
object of the apparatus is until the
last paragraph is reached. This re-
quires an extra effort to grab the
verbiage bull by the horns and turn
him around the other way. .

What are we grumbling about?
The way in which some of you fel-
lows with basically good ideas in
your craniums twist them reduces
the article to the status of a Chi-
nese puzzle for our scrutiny.

If you offer us the design of some
new piece of amateur radio appara-
tus, it must have some particular
use. All right, then state the object
of it in a broad, general way. Then
point out the fundamental parts of
which it is composed. Next state
briefly its operation and then go into
the details. Follow this by a con-
cise statement of the results secured
in practice,

This is the standard form which
all our contribs should follow. It
doesn’t mean adopting standardized
forms of expression, however. We
want your story to be natural, but
constructed with some sense of
order.

We can use a great many manu-
scripts on general technical sub-
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jects. Particularly articles bearing
upon the construction of experi-
mental apparatus. Descriptions of
new inventions, too, accompanied
by first-class photographs will be
paid for at regular space rates.

You must have noticed from last
month’s issue that a very large ma-
jority of those in the radio frater-
nity are under instruction either in
the Army or Navy. The figures run
up into thousands. They are help-
ing to solve one of the greatest prob-
lems the Government had to face. It
was soon found that a picked set of
men were required to operate com-
plicated apparatus of modern tele-
graph equipment,

Men in the service cannot, of
course, write for publication without
permission from superior officers,
but we believe that many experi-
ences which raw recruits have
undergone at these radio schools
would prove of great interest to our
readers. These fellows should get
busy—take pen in hand, and all that.
Routing the product: MSS., superior
officer, us. We can handle a lot of
these articles.

Queries Answered

Answers will be given in this department to
questions of subscribers, covering the full range
of wireless subjects, but only those which relate
to the techni phases of the art and which are
of general interest to readers will be published
here. The subscriber’s name and address must be
given in all letters and only one side of the paper
written on; where diagrams are necessary they
must be on a separate sheet and drawn with India
ink. Not more than five questions of one reader
can be answered in the same issue. To receive
attention these rules must be rigidly observed.

Positively no Questions Answered by Mail

A. B. S, Cleveland, Ohio:

The speed at . which a synchronous
motor will run when connected to an
alternator supplying current at a given
frequency may be determined as féllows:

2XfX60

P
when S = the revolution of the arma-
ture per minute, f — frequency of the
supply current, P = number of poles in
the motor field.

A ten-pole motor, for example, would
run 720 revolutions per minute.

Replying to your second query, syn-
chronous motors possess several disad-
vantages, among which may be men-
tioned that they are not adapted to vari-
able speed; they possess a small start-
ing torque; they require an outside ex-
citing current and very skillful attention
during operation.

Replying to your third query, the syn-
chronous motor adjusts itself to variable
loads by the change of phase difference
between the armature current and the ap-
plied E. M. F. This is too comprehen-
sive a subject to be discussed here; an
explanation will be found in any text-
book of alterna:ing c:xrrent engineering.

D. M. A., Whshington, D. C.:

The inductance of a dynamo armature
may be obtained by sending through it
when at rest a measured alternating cur-
rent simultaneously measuring the
E. M. F. between the collector rings. The
following formula then applies:

SILVER

' FOR

Spark Gaps

or Contacts

E CAN FUR-
NISH imme-
diately: Pure silver
for sparking pur-
poses on quenched
spark gaps. Sterling
silver for contacts on
sending or relay
keys. Pure granu-
lated silver for coat-
ings on Leyden Jars.

Ask for our prices

HANDY aAnD
HARMAN
NEW YORK PLANT

29 GOLD STREET
NEW YORK

This Buzzer Will
Help You Learn
the Code

The main_ object of this Practice Set is to
enable the beginner to learn the Continental
Code, which is easily red as the b
reproduces the sound of the signals of the most
modern wireless stations perfectly. .

Recommended for private use and for
schools; it gives excellent service for class
instruction in code work. Full directions with
each set

When used in connection with Marconi-
Victor Records this set enables the student to
make exceedingly rapid progress.

Wireless Practice With Red
So.:l.D.l.'; Battery n::.tud...........$3.25
Parcel post or espress charges extra

WIRELESS PRESS, Inc.
28 Elm Street New York City
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Electrical
Supplies

Wholesale

and

Retail

Telephone
Madison Square 726

Between Broadway
and Fifth Avenue

CHARLES F.
CAMPBELL

14 West 31st Street
NEW YORK CITY

A Set of Marconi-
Victor Records Will
Help You Master
the Code Quickly

These records for the teaching of the wire-
less code are proving remarkably popular and
effective. Men are using them for individual
instruction at home, in schools, camps and
training stations.

Many of the leading institutes where wire-
less is bein% taught are using the MARCONI-
VICTOR RECORDS for the rapid and efficient
training of men.

A set of six double-faced Marconi-Victor
R de, lete in a container with instruction
manual, specially priced at $6.00.

WIRELESS PRESS, Inc.
25 Elm Street New York City
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E=1 VR T @7 N2
or

1
L=7NVEI—(OR)?

If the armature resistance R and the
frequency N are known, the foregoing
formula will give the desired result. Be
sure and take into consideration that the
value of L varies largely with the posi-
tion of the armature in respect to the
field poles. The reason is, of course,
obvious.

* * *
H. R. T., Sydney, N. S. W.:

Your queries in regard to armature
reaction ‘in an alternator will be found
answered in any text-book devoted to
alternating current engineering.

When the armature current of an al-
ternator is in phase with E.M.F, the
armature reaction is negligible and the
field flux therefore remains practically
constant. On the other hand, a lagging
armature current opposes the magnetiz-
ing action of the field coils, whereas a
leading current assists the magnetization
of the field poles.

Obviously an alternating current cir-
cuit of high self-inductance will tend to
decrease the volt:\ge‘ of‘ the alternator.

L. W. Seattle, Wash.:

A graphite rod of approximately 2,000
ohms will give the required resistance
to be placed in series with your 400-ohm

potentiometer.
* % %

G. C. H,, Fort Stockton. Tex.:

In the wiring up of a vacuum tube
panel receiving set, care should be taken
to run the grid and plate circuit wires
as far from one another as possible, and
preferably at right angles. The two
secondary terminals of the receiving
transformer should be fairly well sep-
arated or otherwise they would add a
shunt capacity of considerable value to
the secondary circuit.

You can readily see that if the grid
and plate circuit wires are placed in
inductive relation, a certain amount of
regenerative coupling will be obtained
which may not be desirable in the cir-
cuit you have under consideration. It
is not necessary to go to extremes in
this matter, but it is well to take a cer-
tain amount of precaution.

We would not advise the use of an
ordinary plug strap switch board for ex-
perimenting with different circuits for
the reason that the parallel conductors
of the plug cords possess a considerable
amount of capacity between wires. This
may upset the working of certain cir-
cuits.

Replying to your third query, it will
not harm matters to bring the taps
from the primary and secondary coils of
the receiving tuner through the inside
of the tube. It would be well, however,
not to make the:n gf inordinate length.
S. F. McC., Mercer, Pa.:

.Ques.—(1) If a receiving set is con-
structed so that the inductance can be
varied one turn at a time, is it ever
necessary to employ a variometer?

Ans.—(1) A single turn multi-point
switch will give all the regulation re-
quired. In event, however, that a single
turn switch is not provided, the variome-
ter will be found*us:zful.

Ques.—(1) Are there any opportuni-
ties open for qualified wireless telegra-
pher experimenters to train students in
either the Army or Navy? What are
the chances of securing such employ-
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ment and would a first-class amateur
experience aid the applicant in securing
recognition?

Ans.—(1) We believe that the ama-
teur's experience in manipulating experi-
mental wireless apparatus has secured
just recognition on the part of the Gov-
ernment. A radio engineer in charge of
a large Government radio school states
that the students who were formerly
amateurs made by far the most rapid
progress. He found it rather difficult
to teach men who have not had such
experience to manipulate radio apparatus
to secure. the best results.

We are informed by the directors of
the Marconi Institute that they are in
receipt of numerous inquiries from col-
leges and universities throughout the
United States for the services of radio
instructors to train men in the Students’
Army Training Corps. If any who have
had commercial or amateur experience
believe themselves qualified to carry on
such work they should communicate
with the editorial office of this maga-
zine. Recommendations to the proper
parties will be made.

* * *
T. D. L., Denver, Col.:

We understand that radio students at
Great Lakes, Ill., after they obtain a
certain ability in the International tele-
graph code are transferred to the classes
of Harvard University. If they pass the
examinations at this institution they are
assigned to land stations. aviation camps
or battleships. The greater proportion
of assignments are made to the fleet.

In reply to your second inquiry, we
understand that promotions from third-
class electrician up to the appointments
of chiefs are judged from the results of
technical examinations given from time
to time to those of proper qualifica-
tions.

A chief electrician should have a gen-
eral all-around knowledge of wireless
transmitters and receivers. He should
be able to make elementary calculations
on oscillation circuits. It is a foregone
conclusion that he will have knowledge
of tuning by means of a wave meter
and measurement of the logarithmic
decrement. Graduates of the Naval
schools are expected to transmit and
receive at a speed of 25 words per

minute.
.« % =

A. B. D, Cleveland, Ohio:

Ques.—(1) How can one enroll in the
Students’ Army Training Corps?

Ans.—(1) It is our understanding that
if a man coming within draft age is al-
ready a pupil of a properly appointed
Government training school, he will be
permitted to remain and complete his
course if the course he is taking is of value
to the Government in prosecution of the
war. On the other hand, those who are
not in attendance at colleges or univer-
sities are selected according to the num-
ber of vacancies in the Students’ Army
Training Corps, application being made
through local draft boards.

This is not official information, but it
seems to be the general procedure fol-
lowed in New York.

Newspaper reports have it that the
Navy will open enlistments for 15,000
men per month from the various draft
boards.

In reply to your third query. we be-
lieve that your knowledge of radio teleg-
raphy will receive consideration from
the Government after you have been
called to service or permitted to enlist.
As you will note from the draft question-
naire a thorough classification of all se-
lected men is to be made.

When writing to Advertisers please mention THE WIRELESS AGE
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Wook 1Reviews

Above the Battle. By Capt. Vivian Drake,
R. A. F. Cloth binding, gx?% inches, 323 pages.
Appleton. Price $1.50 net.

The candidate for military aviation
honors seems to have been particularly
in the mind of the author while writing
this book. The viewpoint is British,
and the places and machines dealt with
are English in substance, yet the spirit
of aviation training has been caught
with universality of understanding, and
incidentally set down with many a whim-
sical touch to lend charm to semi-tech-
nical descriptive passages. When - the
training chapters are passed and the voy-
age overseas begun, the reader views
the proceeding with a tinge of regret.
So graphic has been Capt. Drake’s
descriptions of sensations in first flights
that it is natural to wish for more. But
equally important phases of flying are
later included and described with quite
as much skill. Bombing raids and night
flights, artillery control, the day’s work
—in fact one chapter is so called—all
are interestingly told in an easy conver-
sational style. Readers who care for a
little extra substance with an amiable
descriptive method will be pleased with

this book.
Obtainable through the Book Dept., THE WiIre-
LESS AGE.

High Adventure. By James Norman Hall
Cloth binding, 5x7%; inches, 237 pages. Houghton
Mifflin. Price $1.50 net.

Cavalry of the Clouds. B
Cloth bindin;. 5x7% inches,
day, Page. Price $1.50 net.

Capt. Alan Bott.
66 pages. Double-

Knights of the Air. B
ter. Cloth binding, 5x7
pleton. Price $l.§0 net.

The three books listed above are of
similar type, all personal narratives and
dealing broadly with military aviation
in somewhat the same manner as the
two narrative volumes just reviewed. In
full justice to all, it must be said that
they are unusually well written and leave
little upon which to base a preference
for the reader. In view of which, and
since the main purpose of a book review
is to aid readers to a decision as to
whether or not they wish to secure the
volume, the only real distinction must
remain in subject, rather than composi-
tion. .

Mr. Hall bases his incidents and anec-
dotes on the Lafayette Escadrille and
- its members.

Captain Bott glimpses the early war
work of the Royal Flying Corps in
France.

Lieutenant Molter does not limit him-
self to his unit, Escadrille N-102, but in-
cludes rather broad observations of facts
and methods, with less emphasis upon
experiences.

All three books obtainable through the Book
Dept., THE WIRELESS AGE.

Lieut. Bennett A. Mol-
inches, 243 pages. Ap-

Traveling Under Orders. By Major William E.
Dunn. Cloth binding, 4%x6 inches, 80 pages.
Harper. Price 50 cents net.

This volume is one of those supple-
mentary texts for Army officers that
take up the very details which govern
recognition of an organization com-
mander as a mediocre or successful
leader of troops. Drill manuals and field
service texts give, so to speak, only the
rules of command. Major Dunn’s little
book takes hold of the unwritten rules
which have recently been required by the
problem of moving a battery from a
cantonment here to the front in France.
The small things that are supposedly
learned only by experience are particu-
lar subjects for his discussion. This
item, for example, will be greeted with
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a reminiscent grin by every officer who
has once entrained his command:
“Trucks are obtained from a quartermas-
ter to haul the property from the camps
to the train. After a certain number of
trucks have been assigned to an organi-
zation, a non-commissioned officer must
be detailed to remain permanently with
each truck, both in going to and return-
ing from the train. Otherwise, an or-
ganization commander will soon find his
trucks busily engaged in hauling for
other outfits.” Equally pertinent is the
warning that the train conductor and
Pullman conductor check their account
with that of the organization, and if a
few extra vacant berths are occupied by
the men for their additional comfort, a
letter will eventually come from the War
Department to the commander, “request-
ing him to explain why a charge for the
same should not be deducted from his
pay.” Tips like these appear on nearly
every page, outlining the journey by sea,
arrival in France and quartering at the
training camp, marching to the front,
billeting and arrival on the firing line.
Certain it is that an officer cannot make
a better 50-cent investment than in pro-
curing a copy of this little volume prior
to departure overseas.

Obtainable through the Book Dept., THE Wire-
LESS AGE.

The Koehler Method of Physical Drill. By Capt.
William H. Wilbur. Cloth _bmdin%.o4%x6 inches,
149 pages. Lippincott. Price $1.00 net.

Every American knows and admires
what is recognized as the West Point
carriage. It is distinctive and more than
ordinarily graceful—and exceedingly dif-
ficult of imitation. The reason for this
is perfectly clear to the initiated, for
the set of our cadets’ heads and shoul-
ders, swinging stride and easy position
of arms are the direct result of a

-method of physical training that is quite

as distinctive as the result it secures.
To Major Koehler entire credit is due
for this physical drill, and to application
of its principles the text of the present
volume is devoted. In the hands of the
author, Captain Wilbur, the explanations
reflect the Koehler personality which
has contributed so greatly to his success.
Captain Wilbur has been his assistant at
Wist Point and special instructor at
Plattsburg, and he manages to convey
in the pages that running exhortation to
special effort which in the Army is uni-
versally known as “boning Koehler.” As
an instance, in the breathing exercises
we find the interpolating directions:
“Fill  them up! On your toes!
S-t-r-e-t-c-h!! Come on!” And again,
in counting: “one, two, three., four—
mark, each, position, four—one, two,
three, four—hold, your heads, up four,”
or for individual correction: “one, two—
one, Brown—up on your t-o-e-s, two—
one. two—one, that’s right—one, two,”
etc.

Thus in this small volume the reader
is given not only the exercises well il-
lustrated by photographs, but clearly in-
dicates how the instructor may make the
men feel that these physical drills are
helping to make their particular organi-
zation the best in the army. The ad-
vance in physical drill which marked

the advent of Major Koehler’s method,

being perpetuated in this small volume,
makes the contribution of its author of
very material value in building up men
physically and working them up men-
tally.

Obtainable through the Book Dept., THEe WiRE-
LESS AGE.

En lair! (In the Air). By Lieut. Bert Hall.
Cloth binding, 5x7% inches, 153 pages. New
Library. Price $1.65 net.

This book, which takes its title from
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SERVICE
QUALITY

Drawing Materials
Surveying Instruments
Sensitized Papers

Quality products de-
livered when you want
them.

Try our Gold Seal
blue print paper—
100% pure—100%

satisfaction.

Working samples on
request.

New York Blue Print
Paper Co.
102 Reade St., New York City

Write for Catalog W

A Big $1.50 Wireless Book
for 50 Cents

SPECIAL

Eight hundred pages of interesting and use-
ful wireless information. Fully illustrated with
charts, diagrams, illustrations. The chapters on
Useful Formulae and Equations, Glossary of
Terms, Dictionary of Technical 'i’erms. Useful
Data and Tables, and Code Signals are valuable
for reference purposes. The large wireless
map that is bound into this book is excellent for
student and operator. A

We have a limited numker of copies of The
Year Book of Wireless Telegraphy and Tele:

hony 1915, originally published to sell for
g:.so a volume that we will mail postpaid as
long as they last for 50 cents a copy. )

Bound in cloth, stamped in gold. Every wire-
less man has good use for one of these books.
Orders filled at this special price as long as our
present limited stock remains.

WIRELESS PRESS, Inc.
26 EIm Street New York
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A new wireless magazine that
should interest you

“Sea, Land
and Air”

Published by The Wireless
Press, Sydney, N. S. W.

Controlled by Amalgamated
Wireless (Australasia) Ltd.

HERE gou have a new

monthly journal, pub-
lished in Australia for radio
men everywhere.

Its 72 fages of interesting
text, illustrations and dia-

rams present the very
atest developmentsinwire-
less work.

All Australasian matters
relating to Radio Tele-
R/llmny,Radio Telegraphy,

ercantile Marine, Navy
and Aviationare described
and illustrated fully—right
up to the minute.

Technical subjects are de-
scribed in simplest terms.

Subscription price, $2.64
per year.

THE WIRELESS PRESS
SYDNEY, N. S. W.

MATHEMATICS

For The Practical Man
by
GEORGE HOWE, M. E.

q“A Comn‘llon Gell;n.u'.l‘{l:.tl?ent zxptl-lnln‘
ickly and sim elemen Alge-
bra, (AIooll.l:t;y(‘p"l‘r_lxono:net.r-y. co:rdlnm

Cloth. 05x714 Inches. 42 Diagrams.
Price $1.25. Postage 7c.

This book assumes no mathematical knowl-
edge beyond arithmetic on your part. With
this knowledge of plain arithmetic as a basis,
the author ‘begins st the beginning,” and
takes you, step by step, in & simple and easily
understood way, to & full knowledge of the
principles and operations of higher mathe-
matics. There are 206 problems for you to
experiment with and then you can verify your
results with the answers printed in the back
of the book, The book is worth more than
$1.25, it it shows you how to solve your prob-
lems accurately,

WIRELESS PRESS, Inc.
28 ELM STREET NEW YORK
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the command given French aviators to
leave the ground on a mission, is the
personal narrative of one among the
first of Americans living in France to
enlist at the outbreak of the war. This
group, thinking a country good enough
to live in was good enough to fight for,
were first to the trenches with the For-
eign Legion. Experiences there are brief-
ly covered and then the balance of the
book is devoted to aviation training and
various episodes of war combat. iieut.
Hall’s story is really an informal record
of the now famous Lafayette Escadrille;
the reader is introduced to the original
ten American members and learns of

their exploits and methods of attack.
Obt‘:innble through the Book Dept., Tz Wins-
LESS AGE,

Al P ot ey tncite, 0 paid-
eton. in 3
Appleton. %‘riec sl.ylct.

By numerous anecdotes and comments
on branches of the air service, Mr. Mid-
dleton has gathered into his volume a
neat collection of human interest docu-
ments dealing with aviation in war time.
The necessity, or supposed need, for
designating the men as X, Y, or Z, in-
stead of giving their real names is un-
fortunate, but in spite of this handicap
the exploits in themselves are so dra-
matic, and in character so heroic, that
the aviator stands forth as a distinct
type of warrior, resourceful and agile-
minded, brave and with high principles
of honor. For an evening's entertain-
ment, no better book of its kind could
be found. :

Obtainable through the Book Dept., Tuz Wiz-
Lxss Ack.

Glossary of Aviation Terms, B{{lhh-m
Compiled by Capt. Victor W. Pagé and Lieut.
Paul Montariol. Stiff boards, 5x7% inches, 94
pages. Henley. Price $1.00 net.

This booklet does not give definitions
of terms, but supplies the French equiva-
lents for a list which is divided into four
parts, namely, flying field, the plane, the
engine, tools and shop. Fourteen illus-
trations are included, the parts of the
apparatus shown in each being clearly
lettered with the French term above a
line under which the English designa-
tion is given. The book is intended
only for use of those already familiar
with aviation.

Obtainable through the Book Dept., Tuz Wirk-
LEss Ack.

A French-English Military Technical Dictio: 3
By Col. De “ﬁtt Willcox, U. S. A. Cloth bind-
ing, 63%x9% inches, 584 pages. Harper. Price
84.60 net.

Colonel Willcox’s standard work ap-
pears in 1918 dress with nearly a hun-
dred added pages to include all the new
technical nomenclature of aviation and
trench warfare. Even military slang and
the special modern terms of the artillery
and the camouflage corps appear, bring-
ing the dictionary literally up to date.
Its compiler’s position as Professor of
Modern Languages at Wiest Point has
given him unusual opportunities to col-
lect the new words from reading official
and standard texts. Thus for the officer
about to engage in overseas service it
may well prove an invaluable aid should
he be assigned in time to liaison duty.

Obtainable through the Book Dept., Trz Wirz-

LESS AGE.
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readable form of an immense amount of
official material from the Navy Depart-
ment and a thoughtful abstract of the
best essays on sea strategy.

Past and present naval policy is re-
viewed, principles of strategy given, and
traditions, training, honors and distinc-
tions explained. The evolution of the
modern dreadnaught is traced and all
types of battle craft described. Organi-
zation and administration of the depart-
ment and a warship at sea is contained
in a separate section. Seamanship, navi-
gation, construction and ordnance lead
up to a careful explanation of the multi-
tudinous uses of electricity and the many
engineering branches which comprise the
naval establishment. Naval aviation is
also dealt with, and the personal aspects
broadened to include a survey of the
navy as a career and the soldierly duties
of the sailor. Even first aid and hy-
giene are listed among the subjects con-
tained between the covers of this veritable
“bible” of naval affairs. .

It may be said without reservation that
Commander Sterling has produced a
notable contribution to naval literature

in this handbook.
Obtainable through the Book Dept., Tuz Wms-
Lxss Acx.

STATEMENT OF THE OWNERSHIP,
MANAGEMENT, CIRCULATION, ETC,,
REQUIRED BY THE ACT OF CON-
GRESS OF AUGUST 24, 1912.

Of Tuzx Winzress Ace, blished monthly as
New Yorlt. N. Y., for Oct. 1'."'1913.

State of New York,
County of New York. § %

Before me, a Notary Public in and for the
State and county aforesaid, personally appeared
E. J. Nally, who, having been duly sworn accord-
ing to law, d and u{a that he is the Presi-
dent of Wire]en Press, Inc., rublinbet of T
Wirzizss Ace, and that the following is, to the
best of his knowledge and belief, a true statement
of the ownership, management, etc., of the afore-
said publication for the date shown in the above
caption, required by the Act of August 24, 1912,
embodied in section 443, Postal Laws and Regu-
huon_ﬁ. to wit:

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business man-

rs are.
"i’ubl.ir.her Wireless Press, Inc., 25 Elm St.,, New

or] . Y.
Editor, J- Andrew White, 25 Elm St, New
York, N. Y.

%ﬂarpgiu“Edntor. Ixne. Fogal, Jr., 25 Elm St

usiness er, Alonzo , Jr., .
New York, N. Q ) )

2. That the owners are: (Give names and ad-
dresses of individual owners, or, if a corporation
give its name and the names and addresses o
stockholders owning or holding 1 per cent or more
of the total amount of stock.

Wireless Press, Inc.,, 25 Elm St.,, New York,

N._ Y.

E. J. Nally (851 shares), 233 Broadway, New
York, N. Y.

3. That the known bondholders, mortgagees, and
other security holders ownm! or holding 1 per cent
or more of total amount of bonds, mortgages, or
g}her securities are: (If there are none, so state.)

one.

4. That the two paragraphs next above, giving
the names of the owners, stockholders, and secur-
ity holders, if any, contain not only the list of
stockholders and security holders as they appear
upon the books of the company but also, in cases
where the stockholder or security holder appears
upon the books of the company as trustee or in any
other fiduciary relation, the name of the person
or corporation for whom such trustee is acting, is
given; also that the said two paragraphs contain
statements embracing affiant’s full knowledge and
belief as to the circumstances and conditions under
which stockholders and security holders who do
not appear upon the books of the company as
tr hold stock and securities in a capacity

Fundamentals of Naval Service. By C
er Yates Stirling, U. S. N. Cloth binding, 4%x7
inches, 589 pages. Lippincott. Price $2.00 net.

Civilians in the draft who purpose ar-
ranging for induction into the Navy will
find in this volume an exceptionally
broad and practical explanatién of the
workings of all parts of naval ships and
the duties of the various classes of per-
sonnel. It is a condensation in very

other than that of a bona fide owner; and this
affiant has no reason to believe that any other
person, association, or corporation has any inter-
est direct or indirect in the said stock, bonds, or
other securities than as so stated by him.
E. J. NALLY,
President.
Sworn to and subscribed before me this fifth day
of October, 1918.
(Seal.) M. H, PAYNE.
(My commission expires March 30, 1920.)
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Turn Your
Spare Hours
Into Dollars

" You have a real opportunity
this season to earn extra money
during your spare time.

More than 400 colleges and edu-
cational institutions will teach
wireless this winter.

Men in training in the various
camps are studying wireless for
use in the Navy, Signal Corps,
Aviation Section, Artillery and
Tanks divisions.

Every one of these men in train-
ing is a direct Jprospect for “The
Wireless Age,” our radio text
books, practice buzzer sets and
Marcom-Vnctor Wireless Records.

The men in various parts of the
country who have represented us
during the past summer have
made good money considering the
time they devoted to this work.
More money can be made by men
this winter because thousands of
additional men will be training
for radio service.

We have, during the past year
sold more than 35,000 copies of
“Practical Wireless Telegraphy,”
yet the surface has hardly be !n
scratched.

Our new book “Vacuum Tubes
in Wireless Communication” is
the only book published on this
subject and is fast proving a big
seller.

Two new books will be ready
for you within the next month,
“Practical Aviation for Mllntary
Airmen” and “Radlo Instruments
and Measurements.”

The Signal Corps man finds a
wealth of useful information in
our “Signal Corps Manual” and
it's an easy seller too.

We need more good men as
representatives. How about you?
We can make it worth your while.
Write to-day for full particulars.

WIRELESS PRESS, Inc.
25 Elm Street, New York City.

THE “Xxide’” BATTERY

for Wireless and Emergency Lighting has
been tried-out and service-proved. Built
into it, is the knowledge gained by thirty
years of specialized storage battery build-

=

ing experience.

M “Exfde” just naturally must be right.

Balletin No. 168 will be mailed upon request

THEELECTR]C STORAGE BATTERY C0.

This means that the
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Buy Your Wireless Age by the Year

By so doing you help YOURSELF and Uncle Sam too

THE WIRELESS AGE is the only medium
through which wireless men can commum-
cate to one another their ideas and in-
ventions, and find out what is going on in
the art during this extraordinary period.

There is an immediate demand for
skilled radio men in military service,
who will have a wide field of opportun-
ity in future commercial and federal and
local government service after the war.

WIRELESS PRESS, INc.

You can use the opportunity present-
ed in THE WIRELESS AGE to pre-
pare for useful and remunerative work.

Government restrictions on newsstand
distribution, to comserve paper supplies,
make it desirable that each reader mow
subscribe for one year, sending subscrip-
tions ($2.00) through their local news-
dealer, or direct to us if more convenient.

25 Elm Street, New York
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¢ Automatic and hand operated controllers, magnetic switches, transfer
switches and other controller accessories, have been especially designed
and are being manufactured in large quantities, to meet Navy Specifica-
tions, No. RE 13A 111D.

q This I-C equipment is being used by the largest and most discriminating
manufacturers of radio apparatus.

Industrial ConfrollerCo.

Milwaukee Wisconsin

WALKER BROTHERS & HAVILAND
Eastern Sales Agents .
New York Philadelphia

Quick Service

Fine Quality

Bronze and Aluminum
Castings of the Better Grade

Our facilities enable us to make prompt shipments of quality castings in
large quantities at attractive prices. -

Castings guaranteed true to pattern.

Let us quote on your requirements.

Bronze Rods and Bushing Castings .

Fischer-Sweeny Bronze Company
HOBOKEN, NEW JERSEY
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