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UNUSUAL 
The "Albany" Rotary Variable Condenser 

is unusual insofar as it is an article with 
a conscience. It combines efficiency and 
beauty. Considered a real bargain at its reg- 
ular price of $3.25. For a limited time it 
will he sold at the unusual price of, $2.50, 

Note these specifications: The case is one 
piece of polished aluminum 4" in diameter 
and 4" high. It may ho filled with oil with- 
out leakage, and this Increases its capacity 
approximately live times. 

There are 31 aluminum plates, 1G station- 
ary and 15 rotating. These are fastened to a 
polished fibre top which fits tightly over the 
case. The top is provided with a celluloid 
scale, pointer, knurled knob and binding 
posts. 

The maximum capacity, without oll, is 
.003 31íd. 

It is particularly adapted for a series con- 
denser in the primary circuit of a coupler. 

After reading the above you must agree 
with us that we have an unusual article at 
an unusual price. Send for 

No. 3.1r2 . lPinny Condenser at $2.50, postage 
extra. 
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stook. Circular of our complete line ou 
reym.=t. 
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W'G hávèAOften had- óccasion to feel amused at 
t é blank -astonishment of the average well- 
informed European when he first spies the 
hundreds of aerials which now decorate a 

multitude of houses in our cities. When we inform the 
stranger that, according to trustworthy statistics, there 
are now between 350,000 and 400,000 purely amateur 
Wireless stations scattered all over the United States, 
there is no end to his wonder. 

This is not surprising if we consider the fact that 
the United States to-day is the only country that places 
practically no restrictions upon the Wireless amateur. 
Iii America everybody is allowed to put up a Radio 
receiving station, and while a license must be obtained 
for sending messages the regulations are far from 
severe and any intelligent youth, as a rule, finds it com- 
paratively easy to obtain the coveted license. 

Now let us turn to other countries. Of course, during 
the war in the affected countries no amateur stations 
are allowed to operate, the penalties for the offenders 
being extremely severe and usually a long term of 
imprisonment is meted out to the unlucky operator. 

The conditions prevailing before the war and which 
will presumably prevail again after peace is re- estab- 
lished are briefly these: 

Great Britain and its dependencies: No Wireless 
amateur stations can be erected without the consent of 
the Postmaster General. In Australia, previous to the 
war, amateur Wireless was all but suppressed. Of 
England's colonies Canada probably has the greatest 
Wireless freedom, although a license from the Post- 
master must be obtained. In Great Britain proper, it 
has been estimated that not more than 2,000 amateur 
Wireless stations prospered before the war. In France 
and its colonies and in Belgium the same conditions 
prevailed as in Great Britain. It seems, however, that 
the French amateurs, just previous to the outbreak of 
the war, engaged in a petition to the Government, plead- 
ing for greater Radio freedom. Results of the petition 
are unknown at this time. Of all the foreign amateurs 
the French are probably the most active. Before the' 
war some 1,500 amateur Wireless stations were known 
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to exist in France and Belgium, according to the best 
authorities. 

In Germany, Austria- Hungary and Russia amateur 
Wireless is absolutely unknown. There have never been 
any amateur Radio stations in these countries to the 
best of our knowledge. The governments of the above 
countries are exceedingly strict in the transmission of 
intelligence by Radio telegraphy and no, licenses are 
ever granted, with the exception of those to savants and 
to a few universities. But even here the restrictions 
are formidable. 

The rest of the world. with the possible exception of 
a few South American countries where less than 200 
stations flourish, measures up poorly as far as the 
Wireless amateur is concerned. It is believed that out- 
side of the countries named there now exist less than 
300 amateur radio stations. Outside the United States 
there are, therefore, considerably less than 15,000 such 
stations. In other words, there are in America twenty - 
five times as many amateur Radio stations as in the 
entire world. It is, indeed, a surprising result and 
speaks well for the enterprise of the American ex- 
perimenters. 

Nor can the average European understand of what 
earthly good the youthful Radio amateur is, for he 
argues correctly that not all of them can possibly be- 
come commercial operators. But he forgets that the 
average amateur must of needs have a higher intel- 
ligence than his card -playing, dance -hall -resorting class- 
mate. Indeed, when your average Radio amateur has 
mastered all the intricacies of a Wireless set, he has 
obtained a pretty thorough knowledge of electricity in 
general. As a rule, most of our electrical industries, 
big and little, require thoroughly practical young men, 
the ones who know how to do. things. This is where 
the amateur shines, and nine times out of ten he lands 
the job over the head of the untrained, theoretical 
young man. 

For this reason American parents, as a rule, encour- 
age their son, for they know that he does not waste 
his time. The amateur wireless station seems to be a 
first -class investment. H. GERNSBACK. 
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INTENSIFYING TRANSFORMER This Special Trans- 
former is construct- 
ed .especially for M- 

.. 
\ tensi[ying ín- coming 

- signals. 
It can he used for 

intensifying signals 
received from any 
crystal detector by 
connecting an audl- 
on detector on the 
other side of the 
transformer winding. 

By employing it 
hetween two audlon 
detectors s i g n a l s 
will be Intensified from 10 to 25 
times. 

As many as three 
of these transformers can he connected between audlon detectors in 
cascade, forming an intensifier, making it possible to read signals 
not heard with any single known detector. 

No modern wireless station Is complete without an intensifier as 
when it is needed it is wanted had, so why not provide beforehand. 

An intensifier makes possible the use of loose coupling, thus elim- 
inating part of static and other atmospherics. The wireless en- 
gineer or operator alone knows the vast interference caused by 
these unknown phenomena. 

Diagram of connections complete with full directions accompany 
each instrument. 
List No. 224 Intensifying Transformer Price, $12.00 

A Rotary Spark Gap is required in every transmittiug station by the Federal author- 
ities, for the reason that this type of gap produces a pure wave of low damping decre- 
ment. It also increases the efficiency of any transmitting station from 20 to 30 per cent. 

This Rotary Spark ';'p emits a high musical note, more audible to the human ear, 
can he beard at greater distances 
than the note from the station- 
ary type, and cannot he mistaken 
for static or other atmospheric 
disturbances, a fault common 
with the statiouary gap due to 

low frequency note. 
The rotating member has 

twelve sparking taints mounted 
on a hard rubber disk and is 
carried on the motor shaft. 

Also fitted with two stationary 
electrodes with special adjusting 
devices. 

The Gap can he successfully 
used on any of our spark coils 

or transformers up to and in- 
cluding 1 K. W. capacity. 

Our standard Globe \toter 
is used, which will operate on 
110 A. C. or D. C. circuits 
and attains a speed of 4,5011 
R.P.M. Also made with our 

Globe Battery M toe, w hieh can be operated on a six -volt circuit. 
List. No. Price 

Mesco Rotary Spark Gap, 6 volt $12.00 
223 Mesco Rotary Spark Gap, 110 v., A. C. or D. C 13.00 
210 Rotary (luit only, with two Stationary Electrodes, 1 3/16 in. shaft 5.00 
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SEND FOR COPY OF OUR UNIVERSAL DETECTOR STAND 

New Wireless 
Manual No. 9 
It contains tables and diagrams, 

many of which never printed before 
and is positively the most up-to -date 
book on wireless yet published. 

We make a charge of 10e. for it, 
for which we give a coupon which 
amount will be allowed on an order 
amounting to $1.00 or more. 

Send for our Pocket Catalog W 28 
It contains over 240 pages, with 

over 1,000 illustrations, describing in 
plain, clear language all about every- 
thing you need electrically. It is the 
most complete pocket electrical cat- 
alog issued. 

Manhattan Electrical Supply Company 
NEW YORK, 17 Park Place 

CHICAGO, 114 So. 5th Ave. 
ST. LOUIS. 1106 Pine St. 

I` SAN FRANCISCO, 604 Mission St. 

ROTARY 
SPARK GAP 

This Stand has a heavy brass cup, with four 
binding screws, capable of holdlug crystals up to 
and including y in. diameter. 

A hollow standard encloses a brass ball. 
Through an opening in the wall, a brass arm 
with hard rubber handle is secured fast to the 
hall, making a hall and socket joint, allowing 
it to he adjusted at any angle or used in any 
position. 

A hole for the introduction of different size 
wires extends through the arm. A set screw in 
the side of the arm hinds the wire. 

supplied with two binding posts. All mounted on a heavy 
4 genuine hard rubber base 2 x4 z in. All metal parts nickel 

plated. A spring rests on the ball in the hollow standard and 
sets into a cup under the adjusting screw, so that varying pres- 
sures can he had as circumstances require. Remains permanently 
in adjustment under jars and vibrations of every description. 

The Codegraph Plate is of 
metal, with insulated dots and 
dashes. The Pen is connected 
in circuit with the Red Seal 
Dry Battery and the Wireless 
Practice Set. When the pen is 
drawn across the dots and 
dashes it closes the circuit and 
the huzzer sounds. It is pos- 
sible to attach a sounder to the 
outfit and get the telegraph 
click also. A practical and y 
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efficient way of learning wire- 
less and telegraph signals. 
List No. 

303 Mesco Codegraph Set 
304 Codegraph Plate, Pen and Book 

Price 
$2,50 

1.00 
342 Practice Set, no Codegraph Plate, Pen or Book 1.50 

CATALOG NO. 13 

The William! Duck Co. 

THIPTG 
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we Sell only Good. of Recognized Qualify 

and Meru, and at Price that 

,,.III gave 'fez Money 
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DUCK'S Big 325 Page Electrical and 
WIRELESS CATALOG is a Treatise on Electricity and Wireless; 

with prices a little lower than the lowest. 

This unrivaled catalog mailed to anyone upon receipt of 8c. in stamps 
or coin which may be deducted on first dollar purchase. Great cost of catalog and low 
prices prohibit distribution otherwise. 

WHY WASTE TIME AND POSTAGE IN SENDING FOR A DOZEN CATALOGS 
when this catalog contains practically everything worth while in wireless and electrical 
goods advertised in this and all other magazines -and in most cases at more attractive 
prices. i 

What This Big Catalog Contains 
125 pp. Wireless Appara- 

tus for Commercial 
a n d Experimental 
use; 

10 pp. Raw Material; 
5 pp. Transformers; 
8 pp. Storage Batteries; 

15 pp. Telegraph Insts.; 

41 pp. Motors and Dy- 
namos; 

10 pp. Miniature Lamps; 
8 pp. Flashlights; 
5 pp. Massage Vibrators; 

10 pp. Miniature Rail - 

ways; 
5 pp. Lighting Plants; 

10 pp. Ammeters & Volt - 
meters; 

25 pp. Electrical and Me- 
chanical Books; 

2 pp. Fans; 
12 pp. Telephone Equip. 

ment; 

6 pp. Heating Appli- 
ances; 

10 pp. Auto' Accessories; 
13 pp. Victrolas, on our 

Easy Payment Pur- 
chase Plan; (N o. 
Down Payment) 

30 pp. General Electrical 
£unplies. 

THE WILLIAM B. DUCK CO', 230-203 É Superior St. 

You Can Only secure 
TER I ES by insisting that 
this trade -mark is on flash- 
light -case and battery. If your 
dealer cannot supply you with 
our product write 
directly to us for 
Catalogue A2. 

the best in FLASHLIGHTS and BAT- 

Beacon FLASHLIGHTS and 
BATTERIES are made in a 8 

wide variety of styles and 
shapes but only 6. 

one quality- 
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"Ideal 

BEACON MINIATURE ELECTRIC CO., 

Fountain Light." 
118 -20 DUANE ST. 

NEW YORK 

THE BEST. 

BRANCHES: CHICAGO, SAN FRANCISCO 
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The Aurora Borealis or the Northern Lights 
By H. Winfield Secor 

THE Aurora Borealis, or as it is com- 
monly known, the Northern Lights, 
constitutes one of those great scien- 

tific problems which bid fair to puzzle the 
keenest wits in their solution for years to 
come. Those of us who live in the tem- 
perate or tropical zones of the earth have 
probably never witnessed to any great ex- 
tent, the truly indescribable and marvel- 
ously beautiful color 
effects, produced by 
the Aurora Borealis, 
or also by the Aurora 
Australis. When these 
spectacular effects of 
nature are seen in the 
neighborhood of the 
North Pole, or at 
least in that direc- 
tion, they are known 
as the "Aurora Bor- 
ealis." When seen 
in the vicinity of the 
South Pole or in that 
direction (with re- 
spect to the observer's 
location), they are 
termed the "Aurora 
Australis." 

The word Aurora 
Borealis (and refer- 
ring to the northern 
polar lights, frequent- 
ly observable in the 
heavens), was first 
used by Gassendi in 
the year 1621, or so 
our science books tell 
us. 

Up until the last 
century there were 
many wild tales published in various parts 
of the world with respect to the Aurora 
Borealis and as to what it looked like, as 
well as to the other physical properties 
manifested by this little understood pheno- 
menon occurring in nature. It is generally 
conceded ' to -day to be an electrical dis- 
charge taking place through the highly 
rarefied upper atmospheric strata surround- 
ing the earth. Although many writers have 
claimed that there is a distinct sound ac- 
companying such Auroral discharges or 
demonstrations it is pointed out in most 
reliable scientific works on the subject that 
there is no sound noticeable when these 

Auroral effects take place, or at least no 
sound that can be attributable directly to 
them. Several explorers and scientists 
who have studied this phenomenon closely 
mention distinctly that sounds have been 
heard simultaneously when these Auroral 
effects occur, but in many cases, and quite 
possibly in all cases, therefore, these sounds 
were found to emanate from such causes 

Contrary to general belief the strength 
of the light given forth by the largest 
Auroras is much inferior to that of the 
full moon. This fact is mentioned by those 
who have studied the Aurora in the North- 
ern regions at close range. Tests carried 
out by reading a printed page, etc., prove 
that generally speaking the maximum light 
from the Aurora Borealis rarely exceeds 

that of the moon in 
its first quarter, which 
is, of course, quite 
weak, or in other 
words, reading an 
ordinary book page 
was just possible. The 
duration of the 
Aurora display may 
be but a fraction of 
an hour or it some- 
times exists for sev- 
eral hours, fluctuating 
all the while. 

The color of the 
Aurora Borealis is 
one of the least un- 
derstood at the pres- 
ent day by the lay- 
man. In general it is 
usually composed of 
more or less vivid 
red, yellow and green 
shades. The front 
cover illustration, re- 
produced from an oil 
painting especially 
painted for the Elec- 
trical Experimenter, 
shows some of the 
enchanting beauties 
o f this wonderful 

display produced by nature and which has 
been viewed only in all its magnificent 
pristine glory by very few men indeed, as 
such a worthwhile view is obtained only by 
making a pilgrimage to the regions ad- 
jacent to the North Pole. 

The above mentioned painting is the only 
one in existence to our knowledge showing 
the Aurora Borealis in its true colors. It 
was originally conceived by Mr. H. Gems- 
back who is responsible for its accuracy; 
it required several weeks of careful as well 
as painstaking work in order to enable the 
talented artist, Mr. Thom. N. Wrenn, to 
start the painting. Several experts on the 

Fig. i. Beautiful Ribbon Effect of Aurora Borealis When Viewed at Clo 
Countries. 

se Range in Northern 

as the shifting of large ice fields, the con- 
tinual changing of large snow deposits or 
other minor sources. 

As regards the matter of any distinct 
odor or smell noticeable from the Aurora 
Borealis effect some authorities have 
claimed that there is discernible a dis- 
tinctly irritating odor similar to that pro- 
duced from "ozone," or practically speak- 
ing the same as we all have noticed after 
a heavy thunder storm has passed. The 
"ozone" in this case is due to the light- 
ning discharges striking through the at- 
mosphere and purifying same. Ozone is 
thought to be a certain form of oxygen. 
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Aurora including Mr. Arctowsky, of New 
York, were consulted during that time. 

A good idea as to the general appear- 
ance of the Aurora is best had by quoting 
a few words from Alexander Von Hum- 
boldt, the famous explorer, who had the 
good fortune to witness a number of excel- 
lent Auroras at close range. 

a fair idea as to how the Aurora Borealis 
extends upwards into the sky in the form 
of a ribbon or waving sheet. This ribbon 
formation is made up of a myriad of 
flashes or stripes, so to speak, which are 
continually changing in intensity and color 
value, being of a bright red at their 'base, 
yellow at the center and green at the top 

usually. When viewed through 
the "spectroscope," the light 
of the Northern Aurora ap- 
pears a vivid green and its 
wave length has been estab- 
lished to have a value of 5,570 
standard units. 
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Fig. z. The Aurora Borealis Resembles a Mighty Curtain 
Flapping in the Breeze. 

Says this scientist, "Consider that the 
sky becomes at first slightly overcast and 
a little later a dark segment seems to form 
in the firmament overhead. This dark 
segment passes from the form of a dark 
shadowy cloud into a beautiful brown or 
violet shade. A broad, brightly luminous 
arch is noted, which slightly encircles the 
dark segment. This arch remains some- 
times for hours together, flashing and 
kindling in a marvelous and ever varying 
series of undulations before rays and 
streamers branch out from it, shooting up- 
ward toward the zenith. The more in- 
tensive the discharge of the Northern 
Lights, the more bright is the play of 
colors, furthered by the variety graduation 
from violet and bluish white to green and 
crimson. If the observer is fortunate, as 
some have been, he may perchance see the 
most wonderful sight possible for any 
human, or that known as the Crown of 
the Northern Lights. This effect is caused 
by the rays or streamers darting upward 
from the curtain -like band, closing in, so 
as to form a bowl or halo. It is practical- 
ly impossible to artificially produce or de- 
scribe in words the truly magnificent 
effect thus attained by nature's handiwork 
and which probably will never be dupli- 
cated by man artificially, or at least never 
on any such grand scale, as occurs in the 
Northermost regions of the earth, which 
few, indeed, ever visit." 

The illustrations at Figs. 1 and 2 give 

Sir William Ramsay, t h e 
noted English scientist, made 
a number of laboratory tests 
some time ago with vari- 
ous gases, notably Krypton. 
When electric discharges 
were passed through t h i s 
gas, there was noted, when 
viewing it through a spectro- 
scope, a vivid green light, 
similar to that produced by 
the Aurora Borealis, and its 
wave length was ascertained 
to be 5,570.5 standard units. 
On the strength of t h i s 
phenomenon Sir William 
Ramsay believes that the 
Aurora seen in nature may 
undoubtedly be produced by 
electrical discharges (in the 
upper rarefied atmosphere of 
the earth) and passing 
through a gas in which Kryp- 
ton is present to a large ex- 
tent. 

As regards the scientific 
theory covering the possible 
nature of the phenomenon 
known as the Aurora Bore- 
alis, it may be said that prac- 
tically all of these now de- 
pend upon some electrical 
discharge action for t h e i r 
basis. In fact, as early as 
1714, Halley, the famous,as- 
tronomer, hazarded a guess 
that the Aurora Borealis was 
a magnetic phenomenon, due 
to the electrical charge ex- 

isting on the earth and also in the air 
above it. 

There are two principal theories now 
worth considering which endeavor to ex- 
plain the whyfore and the where of the 
Aurora Borealis. One of these is that due 
to Prof. Birkeland, of Christiania, Norway, 
and the other comes from Prof. Svante 
Arrhenius, of Stockholm, Sweden. 

To elucidate, it may be said that we have 
long known that violet light rays, and par- 
ticularly the invisible rays of the ordinary 
spectrum beyond the violet (which are 
easily detected by photographic means), 
possess the property of discharging a nega- 
tively electrified body. It is suggested by 
Prof. Birkeland that the spots on the sun 
are caused by solar eruptions, and that the 
sun is then caused to give forth an ex- 
traordinary amount of negatively charged 
corpuscles, not unlike those which constitute 
the cathode rays. These rays are similar 
to those utilized for surgical practises in 
taking X -Ray pictures of the body. 

Prof. Birkeland then supposes that such 
corpuscles are "sucked" into the earth's 
magnetic poles, giving rise to vortices or 
whirlpools of electric current in the upper 
strata of the atmosphere. As is well known, 
such rays can, of course, be deflected by a 
magnet. Also the presence of large solar 
or "sun spots" is invariably accompanied 
by powerful magnetic storms on the earth, 
as they are termed, and which often cause 
trouble on telegraph and other circuits 
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over many widely scattered parts of our 
globe. Also in conjunction with these 
large solar spots and magnetic storms 
there are invariably produced very bril- 
liant Aurorae. 

Prof. Arrhenius believes that the cor- 
puscles emitted by the sun are not incon- 
ceivably minute bodies, but that they do 
have an appreciable size. For instance, let 
us say they are 1 /1,000 millimeter or 
1/25,000 inch in diameter. Furthermore, 
that these corpuscles are expelled from the 
sun by the repulsive action of radiant light. 
Also that such radiant light in thus cap- 
able of propagating or thrusting particles 
out into space in spite of the enormous 
gravitational pull of the solar planet. This 
latter fact has been demonstrated a num- 
ber of times in the laboratory, viz., that it 
is possible for light to exert a distinct 
force. Again, Profs. Nichols and Hull 
have experimentally proved and demon- 
strated that light does exert pressure to a 
very marked extent, relatively speaking, 
and therefore there seems to be nothing 
inconsistent with Arrhenius's hypothesis. 

Whether we like to accept the theories 
of Birkeland or Arrhenius as correct or 
not, it does seem quite possible that nega- 
tively electrified gaseous molecules are 
present in the upper strata of the atmos- 
phere surrounding the earth. Also it seems 
quite likely that these molecules receive 
their electric charge most easily where they 
are most exposed to a vertical sun. In 
other words, this would be at the equator, 
or nearly so. These upper aerial currents, 
so to speak (and according to the theory 
of Prof. James Thomson), will carry these 
and other molecules towards the earth's 
magnetic poles, designated as the North 
and South Poles, respectively. These molec- 
ular streams would mo.ve spirally north- 
ward and southward with an easterly 
trend. As they approach the vicinity of 
the magnetic poles of the earth, their num- 
ber per unit area would quite obviously be 
greatly increased, owing to the fact that the 
terrestrial parallels of altitude degrees grow 
less in circumference, the closer they are 
to the "poles." It can also be expected, 
we are led to believe, that before the mag- 
netic "poles" themselves are reached the 
potential of the upper air should increase 
to so marked an extent as to produce a 
distinctly apparent luminous electric dis- 
charge. This luminous discharge more- 
over being in the form of a ring or halo 
about the magnetic poles of the earth. 
This particular fact has been noticed by 
most of the explorers and investigators of 
the Aurora Borealis. It is this ring or 
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Fig. 3. Producing an Artificial "Aurora Borealis" 

In the Laboratory. 

halo, which we see as an arch in the sky 
from most ordinary view points, attainable 
by the average observer. 

Figs. 1 and 2 show this arch effect that 
some travelers in Northern regions have 
had the good fortune to see. These cur- 
tains of fire forming the Aurora rise up- 
ward and in the course of a short space 
of time they would close in so as to form 
a parabola or bowl formation. Also it was 
noted that the axial- 'cénter of this bowl 
formation was the magnetic pole of the 
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earth. A number of mathematical calcula- 
tions were made in order to check this, as 
well as the usual observations as taken by 
regular explorer's instruments. 

Prof. Paulsen classes the Aurorae into 
Neu divisions. Those considered in the 
"first class" are those which are widely 
extended in their formation and also quite 
steady. They show no streamers worth 
mentioning. Generally speaking, they tend 
to rise slowly toward the zenith, and they 
do not affect the magnetic or compass 
needle appreciably. An Aurora of this type 
usually appears in the form of an arch or 
a multitude of arches. Extended regions 
of the Arctic and Antarctic skies often 
glow with a faint light, like translucent 
clouds. ' These luminous masses are very 
often observed 1,000 feet above the ground. 

In the "second class" in the category of 
Aurorae may be mentioned those charac- 
terized by streamers or very distinct rays, 
which may be either sharply separated or 
they may blend at the bottom, presenting 
the appearance of mighty curtains, flapping 
gently, now rapidly, in the breeze. 

It has been noted that these rays are In- 
variably parallel with the magnetic or 
compass needle and when viewed perspec- 
tively, they appear to diverge from the 
center of a radially striped corona. Auro- 
rae of this class are not steady, but are 
traversed by a series of waves, as they rise 
from the Northern horizon and also they 
deflect the compass needle to the east, but 
after passing the zenith they cause a west- 
ward deviation of same. From these ob- 
servations, Prof. Paulsen is inclined to be- 
lieve that these streamers are only rays in 
which negative electric charges move 
downward toward the earth itself. 

As our illustrations indicate, the Aurora 
Borealis does not start from the very edge 
of the horizon proper, but it begins at a 
considerable distance above the earth. The 
altitude of the base of the arches formed 
by the Aurora ribbon, if we may so call 
it, has been measured in various ways a 
number of times by explorers and others 
making a study of the subject. From vari- 
ous calculations by means of trigonometry 
and geometry and also by measurements 
made direct with surveying instruments, 
the average altitude of the arch above the 
earth's surface has been found to vary 
from 20 to 100 miles. Perhaps the highest 
altitudes that have been deduced, says 
Alfred Angot, in his excellent work on the 
subject are the following: as measured by 
Dalton, 150 miles; Loomis, 400 to 600 
miles; Bergman, 468 miles; Boskovitch, 
320; Fournerin, 1,006; Twining, 1,100 
miles; Boller, 1.243 miles. 

The upper altitude of these arches, of 
course, is naturally considerably higher, 
depending upon the magnitude of the par- 
ticular Aurora observed. 

Regarding the periodicity of the Aurora 
Borealis it may be said that for one thing 
it occurs as intimated previously, with 
every recurrence of large sun spots. Final- 
ly and in spite of its apparent irregular- 
ity, the Aurora Borealis seems to follow a 
well -established routine as to its occur- 
rence and recurrence. The periods fairly 
well established for its appearance may be 
sunimed up as follows: 

The diurnal period, the annual period 
and the period of a little more than 11 
years. Among the occurrence periods not 
exactly known, but of which the existence 
seems to be proven, there is one of about 
28 to 30 days and another of about 551/2 
years. Other occurrence periods have been 
surmised and mentioned by different 
authorities and investigators, especially a 
period of about 220 years, but they seem 
rather doubtful. 

(Continued on page 300.) 

Wireless and Telephone Find Extensive Use in European Armies 
Wireless telegraphy, as well as wire tel- 

egraphy and telephony, has found very 
extended application in the vast armies 
now battling over the face of Europe. 

is surprising how quickly communication 
by telegraph, telephone or radio can be 
established between widely extended points 
of a mobile army. The telegraph and tele- 

Photos by Paul Thompson. 
Above: Modern Wireless "Cart" Set in Use 

by British Army In the Present 
Terrific European Conflict. 

Below: German "Telephone" Station in Use 
at Advanced Posts in France. 

Our first photograph shows a modern 
wireless "cart" set as used in the British 
army. These sets are very compact and 
can be unpacked and set up, ready for op- 
eration in transmitting radiograms over 
sections of several hundred miles, in a few 
minutes' time. 

An oil or a gasoline engine is usually em- 
ployed to drive an alternating- current gen- 
erator, and the transformers in the radio 
transmitting set are thus supplied with 
current. These sets, as here shown, are 
usually rated at 1 to 2 kw. and utilize a 
collapsible steel or wooden mast having a 
total height of 80 to 90 feet. 

The second illustration shows the field 
"wire" telephone apparatus in actual use by 
the signal corps of the German army. This 
particular photograph was taken at one of 
the outlying advance posts of the German 
army near the Aisne. These telephone sta- 
tions are indicated by a large letter "T" 
hung on the tree, as perceived. This is 
for the guidance only, of course, of mem- 
bers of the local regiment to which the in- 
struments belong. 

As may be seen, the apparatus is quite 
heavy in its make -up, and it is extremely 
necessary that such apparatus shall be 
very rugged, so as to withstand the severe 
wear and tear of military requirements. It 

phone wires are usually, in this case, le, 
out from a reel carried on horseback, the 
horse also carrying a signal corps engineer. 

It goes without saying that if it were not 
for the rapid and far -reaching means of 
communication now available, thanks to 
electricity, the rapid movement of troops 
could rever be attempted with the success 
:tow attending such manoeuvres under 
actual battle conditions, as demonstrated 
ime and again by the Germans as well as 

by the Allies' forces. 

EXPORTERS ARE TOLD TO USE 
WIRELESS. 

The American State Department, through 
the Atlanta Chamber of Commerce, re- 
cently notified Southern exporters to 
handle their foreign communications by 
wireless telegraphy to avoid the strict cen- 
sorship which the belligerent nations have 
maintained on all cablegrams from the 
United States since the outbreak of the 
war. 

This information was sent from Wash- 
ington by Second Assistant Secretary of 
State Alvey A. Adee, following a protest 
from the chamber recently that a number 
of Atlanta exporting houses had been un- 
able to communicate with their foreign 
agents on commercial matters by cable- 
gram. 

It has been advised by the State Depart- 
ment that the Postal Telegraph lines be 
used when wireless messages are sent via 
the Sayville radio station, and that the 
Western Union wires be used in the trans- 
mission of air messages from the Tucker - 
ton radio station. 

We want to buy May. '13, Oct, '13, and Jan., 
'14, copies "E. E." Address the Editor. 
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Baron Münchhausen's'New Scientific Adventures 
By Hugo Gernsback 

Münchhausen Departs for the Planet Mars 
ONCE upon a time a grouchy old 

gentleman with a grievance for 
fiction writers, presumably because 

the latter received more emoluments for 
their stuff than the former for his poetry, 
thus vented his resentment in immortal song: 

"'Tin strange, but true; for truth is al- 
ways strange -stranger than fiction." 

From this some coarse soul, totally ob- 
livious of any poetic infection whatsoever, 
took it upon himself to mutilate the above 
passage of one of Lord Byron's poems 
and taught us. unsuspecting- mortals to 
hawk, parrot -wise, ever after until the end 
of fiction, thusly : "Truth is stranger than 
fiction I" 

With all due regard to the memory and 
genius of Byron, I, I. M. Alier, a citizen 
of a free country, take it upon myself to 
correct his Lordship at this late and quar- 
relsome date, to wit : 

"There is ,io fiction." 
If, as often - no, always - has been 

proved that the most violent fiction at some 
time or other invariably comes true, then 
by all proceeds of modern logic, there 
cannot be such a thing as fiction. It simply 
does not exist. This brings us face to face 
with the startling result that if fiction 
always comes true some time or other, why 
then, bless their dear souls, all fiction 
writers must be prophets!! Hurrah for 
the F. W. t ! But hold on, boys ; don't let 
our enthusiasm run away with us on a 
Ford. The spark plug has run afoul 
somewhere. While it's nice to be a prophet, 
don't you forget that a prophet is never, 
never recognized in his own country. Thus 
the New Testament teaches; so I think it 
will be safer for all F. W. to remain F. W., 
rather than to be honorless prophets. 

However, that is not what I had in mind 
when I started -it's so hard for me to say 
what I mean, and a good deal harder for 
me to keep my thoughts running on the 
track. They ramble from one nothingness 
into another. My mind in that respect is 
a good deal like a one -eyed, religious old 
cow on a pasture. She 
eats up whatever s h e 
sees alongside of her, 
but when she finally 
turns around she per- 
ceives with astonishment 
that there is still a 
whole lot to graze on the 
other side; so she steers 
around to starboard and 
returns to her original 
starting point. 

But I am rambling 
again. So let's return 
to the original starting 
point. 

Seriously speaking, and 
by way of emphasizing 
how much stranger truth 
is than fiction, I have 
but to point to Jules 
Verne's famous stories. 
When 45 years ago he 
wrote "Twenty Thou- 
sand Leagues Under the 
Sea" no one took him 
serious. It is doubtful 
whether he himself be- 
lieved that the submarine which he invented 
in that story would ever become practical. 
It was just fiction. Ye: 45 years later we 
see how a submarine, almost exactly as his 

vivid as well as prophetic mind conceived 
it, down to the most minute detail, emerges 
from a German harbor and travels under 
its own power over a distance of 4,000 miles, 
through the North Sea, the English Chan- 
nel, down the Atlantic, through the entire 
length of the Mediterranean and up 
through the Dardanelles to Constantinople! 
And by way of diversion it manages to 
sink several battleships of the enemy by 
means of its torpedoes. Now, bold as he 
was, Jules Verne never conceived such an 
"impossible thing," and while his famous 
Nautilus was equipped with almost every 
other modern submarine necessity, the in- 
fernal automobile- torpedo was missing. 
Truth is indeed very much stranger than 
fiction. Hundreds of similar instances 
could be cited, but lack of space prohibits 
it ; besides, I mustn't ramble!* 

Münchhausen, as will be remembered, 
had explained the mysteries of the moon 
to me, and he had also mentioned the great 
danger of falling meteors, which had been 
increasing alarmingly in number for some 
time. tThe moon's attenuated atmosphere 
offered no protection from meteors, as did 
the earth's thick air. But few meteors ever 
reach the surface of the earth; the colossal 
friction between the meteor and the air 
ignites the former and most of it falls 
down on the earth as a fine dust. The 
burning of the meteors represents the 
shooting stars we see. On the moon, how- 
ever, the meteors crash down bodily, caus- 
ing tremendous havoc, and this terrible 
bombardment goes on forever, without let - 
up.t Consequently, when Baron Münch- 
hausen stopped short that evening in the 
midst of a sentence. I naturally was 
alarmed not a little. Great, therefore; was 
my joy when, sitting before my radio set 
the next evening, 'phones clapped tight 
over my ears, my eyes glued on the clock, 
the familiar high, whining spark suddenly 
reverberated in my ears at the stroke of 
11 o'clock. 

It was Münchhausen. But his usual 

sonorous voice to -night had an unfamiliar 
metallic timbre that puzzled me greatly; 
in a short time, however, the mystery was 
cleared, and this. is what poured in my 
astonished ears : 

"My dear A,ier. No doubt you thought 
I had been killed by a meteor last night. 
Well, as you Americans put it, I had indeed 
'a close shave.' A meteor crashed down on 
my aerial 50 feet from where I was sit- 
ting ; it of course went up in smoke -metal 
vapor, to be correct -due to the tremendous 
heat generated by the impact of the meteor 
on the granite rocks. The whole meteor 
itself went up in a fiery cloud of red vapor 
and I was blown headlong a distance of 
over 50 feet, right down into the mouth 
of a giant crater, by the colossal resulting 
blast of the concussion. 

"Now, this long- extinct crater is a very 
deep one ; how deep I was soon to learn l I 
went down head first and kept on falling at a 
terrible rate of speed. I must have been fall- 
ing down that awful abyss what seemed to 
me like hours. As I kept on plunging down I 
was gloomily reflecting what an inglorious 
death it was to die down at the bottom of 
an unromantic crater on a dead and dried - 
up moon. I thought of many things, when 
I suddenly became conscious of a terrific 
cold. Call it instinct or presence of mind, 
as soon as I had started on my downward 
journey I had jerked my body in such a 
manner as to righten it ; in other words, 
after a few attempts I succeeded in falling 
feet down. It was indeed a fortunate cir- 
cumstance that the sun was almost directly 
overhead the crater, for it saved me the 
anguish of plunging down into a pitch - 
black abyss. While it was of course not 
as light as at the top, still I could' see 
where I was falling, and that was at least 
some consolation. Thus, when I glanced 
down in the direction of my feet after a 
while, I am sure that my heart, which had 
stopped beating, stood still entirely for 
some seconds. It took me a few seconds 
to collect my bewildered senses, for this is 

what I had seen: 
"The crater had no 

bottom at all, but went 
right through to the 
center of the moon, 
where it connected with 
another crater, which 
went to the opposite side 
of the moon. I knew 
this must be so because 
when I had looked down 
I had seen several stars 
shining through bril- 
liantly from the night 
side of the moon. Then 
the awful truth flashed 
through me and I almost 
swooned. I was falling 
through the whole length 
of the moon! I had 
been in many tight quar- 
ters before during my 
somewhat exciting 
career, but this experi- 
ence indeed bade well to 
be the inglorious end of 
my adventurous I i f e. 
However, my far -famed 

presence of mind and my cool head soon 
asserted themselves, as was naturally to be 
expected of me. 

"I knew the diameter of the moon to be 

t4 HERE are more things in heaven and earth, Ho- 
ratio, than are dreamt of in your philosophy." 

So sings Shakespeare. One of these "things in heaven" is the 
Planet Mars, the most fascinating, the most astounding revelation to the 
feeble human intelligence. Shakespeare, the master of the drama, never 
conceived anything like a drama of an entire world- millions of intelli- 
gent beings- fighting a heroic battle, a battle for existence. Yet this 
drama was going on right before his very eyes, but 35 million miles 
away; for the Martians have been fighting for water ages ago, and the 
available supply becomes smaller each year. 

There is nothing more inspilina, nothing more gripping to the imagi- 
nation, than t!-is wonderful battle between organized intelligence on one 
side and unrelenting nature on the other. 

Mr. Münchhausen's scientific lecture gives you the latest facts -now 
almost universally believed -about Mars. You can spend no better half 
hour than turning your mind from your humdrum existence towards a 
subject which is as absorbing as it is lofty in its grandeur. 

In order to distinguish facts from fiction in 
this instalment, all statements containing actual 
scientific facts will be enclosed between two t 
marks.-.AUTHOR. 
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Four different views of the planet Mars. As Mars turns on its axis 
once every 24 hours the same as the earth, we are enahled to see the entire 
surface of the Martian globe during that time. The four views, as shown, 
are therefore taken six hours apart from each other. These pictures were 
made during the last "opposition" in 1911, when Mars was some 47 million miles 
distant from the earth. It never comes nearer than 35 million miles to the 
earth. In 1924 the two planets will be hut 35 million miles apart. In toe views 
shown the top is south, the bottom north, for through the telescope all objects 

are turned upside down. The white patch at the bottom is the north l'ola 
snow cap, the southern cap is not in evidence for it has melted already. The 
melted water has been conducted equatorward by the "canals." Note that the 
canals run through the dark areas, which are not oceans therefore, but land 
with vegetation. The light areas are deserts. Nearly all canals are per- 
fectly straight, the ones near the edges of the pictures, appear curved only be- 
cause we are looking on a glohe and not on a plane surface. 
i hotos courtesy of Prof. Percival Lowell, Flagstaff Ohservatory, Flagstaff, Ariz. 

2,164 miles. A quick mental calculation 
proved that it would take my falling body 
about 24 minutes to reach the center of the 
moon. As there was nothing to stop my 
fall, I must naturally continue to fall, due 
to the tremendous momentum acquired, till 
my body would alrnvst emerge at tic. oppo- 
site side of the moon at the mouth of the 
other crater. At th ;s point my speed would 
be zero and I would have fallen for 48 min- 
utes. If I could not manage then to grasp 
a projecting rock I would commence to fall 
back again toward the center of the moon. 
I reasoned that once more my momentum 
would carry me past the center and I 
would then be almost carried to the mouth 
of the opposite crater -my original starting 
point. 

"I say almost, for the friction of my 
body against the air would tend to retard 
my fall. If at this point, where my speed 
was again zero, I could not succeed in 
taking hold of a projecting rock of the 
crater's side I would begin to fall down 
one m.>rt, the same as before. I would 
then continue falling back and forward ex- 
actly like a bouncing ball. each time. how- 
ever -just like a rubber ball -a little less 
than on the previous plunge. Thus my 
drops would become of shorter and shorter 
duration, and finally I would fall no 
snore. 

"As I had mentioned before, the sun was 
almost overhead, shining down into the 
crater. I also remembered that it was al- 
most exactly 12 o'clock midnight, terres- 

trial time, when the meteor smashed my 
aerial; this, then, was the time I started on 
my remarkable journey into the bowels of 
the moon. With a tremendous effort I 
pulled out my chronometer and noted that 
it was 12.23 a. IL In another minute I 
would fly past the. center of the moon. 
Looking abour., I saw in the uncertain 
light that I went whizzing through an im- 
mense hollow, proving to me that the 
center of the moon was far from solid, due 
no doubt to the centrifugal force of the 
moon at the time when it had not solidified. 
some millions of years ago. I estimated 
later that the moon was an immense hollow 
sphere with a solid crust about 500 miles 
thick. By way of a homely comparison, 
the moon therefore must be a hollow globe 


