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The above diagram is sponsored for 

by H, Grindell-Matthews, Two plates 

were placed about a yard apart and 

current at a potential of 200 volts 

was impressed upon the plates which 

were connected in series with a gal- 

vanometer, and a 200 volt battery. 

When the ray was turned on, as mdi- 

cated in the diagram, the space hbe- 

tween the two plates became col- 

ductive and the galvanometer regis- 

tered the current flowing across the 

plates, according to Grindell-Mat- 

thevs. He states the space across 

the plates was as conductive as 

though a wire actually connected 

them, We found the converse to 

be true with every ray. 
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How the ray is supposed to destroy 
an airship is depicted in the above 
diagram, likewise vouched for by the 
English inventor. What causes the 
airship to actually burn is a pro- 
found secret known only to the in- 
veritor. What causes the metal of the 
airship to be less conductive than the 
ray is not mentioned, and why the 
ray does not naturally become short- 
circuited cannot easily be seen. Our 
experiments definitely prove that 
these claims are fictitious. Radio, 
X-rays, ultra-violet and infra-red 
rays, the only useful rays that are 
invisible, cannot be made to dupli- 

cate Grindell-Matthews' claims, 
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FAMOUS inventor, H. Grindeil-Matthews of London claims to 
have discovered a very dangerous ray. He states he used very 

low powered transmitters. In Mr. Oldroyd'’s article, which was | 
proof-read and corrected by Mr. Grindell-Matthews, he claims the 4 
ray could be made visible or invisible. With the visible rays the 
enemy forces could be located. Should any mass get in the path of i 
the rays a destructive effect, as visualized in the sketch below, is 2 
produced. The current is assumed to travel up the path of ane ta 
through the ship, and down the other ray. Jt would seem that the 

= metal of the airship is a far better gonductor than the ray itself, but 
according to Grindell-Matthews’ claims this is not the case. Even a 

t metal enclosed engine is damaged by the ray, Gun-powder, the 
E inventor claims, can be exploded at a distance of twelve yards fram ; 
2 the small transmitter, and on two occasions, Wr. B. J. Lynes, Mr, = 

Matthews’ assistant, moved within the fringe of the invisible ray and 
was imstantly rendered unconscious by a violent shock. So reads the 

© official article. The Editors of this magazine have not found any 

ray known to scientists today capable of producing the effect claimed 
by the English inventor. The possibility of his having discovered a 

new ray, is, to say the least, very slight mdeed. 
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The artist's conception of how the Grindell-Matthews’ ray will bring down hostile air- 

planes and airships is depicted above. On the motor truck two powerful ray transmitters 

are mounted on swivels so that the beams of the transmitters may be directed on 

enemy aircraft, Nhen the ray strikes, the airship burns, Anerican and European 

scientists deny the reported discovery. Has Mr. Matthews discovered the imparsib'e? 
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Evolution 
By HUGO 
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HIS month the opposition of Mars 
brings anew the speculation as to 
the inhabitants of the mysterious 
planet. Science to-day knows thai 
Mars being a much smaller body 

than the earth, must have cooled down 
as Weeteee. millions of years before the earth reached 

} % “4 al similar stage. Scientists argue that 
: a at this being the case evolution on Mars must 

in consequence be just as many million 
years advanced beyond our own. 

Granting that conditions are roughly 
alike on the two planets, evolution would 
in all probability work out as on our 
earth. If this were the case, of which 
of course we cannot be sure, it would be 
possible for us to form a general picture 
of what conditions are on Mars, but in 
order to understand evolution on Mars 
we must first understand evolution on 
earth, 
The top strip on these pages lettered 

from “A” to “G” shows the evolution of 
our planet’s most highly developed intelli- 

FUTURE MAN 
2,000,000 YEARS HENCE 

MOODCAN {HOMO SAPIENS) 
PRESENT TIME 

MLTOOW NEANDERTHA 0 A - {eoanTuAobus) | 50.000 YEARS AGO gent creatures. “A” shows the skull oj 
pe tscrtiae ta TRIN a low form of monkey. “B” the skull of (PITHECANTHROPUS) 7 

a chimpanzee. “C” the first real human 
being known as such to science and desig- 
nated pithecanthropus. We now know 
that he lived some 475,000 vears ago. “D” 
shows the skull of the Neanderthal race 
which lived some 150,000 years ago. “E” 
shows the skull of the Aurignae race 
which lived some 25,000 years ago and “F” 
shows the skull of the present day human 
being. What will be the appearance of 
the skull of man two million years hence ? 
By studying our race which started almost 
a half million years ago, we see that the 
skull, that is that part which encloses the 
brain, has a tendency to become larger 
and larger. The figure “G” therefore will 
give a fairly accurate idea of what a 
human being will look like two million 
years hence. 

This illustration has been carefully pre- 
pared from the diagramatic curves shown 
in the cross-sectional views of the skulls 
illustrated in the two round circles on this 
page. The upper one shows top sections 
of the brains of the various races while 
the lower circle shows the side views of 
the brains of the races. On this our artist 
has plotted the appearance of the brain 
two million years hence. 

So much for the skulls, now for the 
actual appearance of the various human 
beings. Fig. 1 shows a reconstructed head 
of the Pithecanthropus, prehistoric man. 
Fig. 2 shows the restoration of the head 
of a Piltdown man. Fig. 3 shows the 
head of the Neanderthal man, while Fig. 
4 shows the head of the Cro-Magnon man. 
Fig. 5 shows the modern man as repre- 
sented by President Coolidge, while Fig. 
6 shows the future man two million years 
hence. 

Coming to Mars we know that some of 
the conditions of this planet differ some- 
what from those on earth. Mars, to begin 
with, has practically no more atmosphere. 
It is certain that the planet once had the 
same kind of atmosphere as the earth. 

475,000 YEARS AGO 

-CHIMPANZEE 

AMERICAN 

The Cholos man, living at an 
altitude of some 12,000 feet 
ut Peru, has acquired an enor- 
mous chest development due to 
the tisufficient air at such an 
altitude. This is a sc‘entific ar- 
coment for the Martian’s enor- 
mous clest hecause on Mars the 
aris very rare. The elephant and 
giraffe show how nature changes 
creatures in order to adapt then 

to surroundings. 

AmericanRadioHistory.cCom 



Science and Invention for dugust, 1924 343 

On Mars 
GIRNSBACIA 

PHYSICAL SOCIETY 

This atmosphere, however, vanished little 
by little, until today about as litde is leit 
as is present on the top of the Hintwlayas. 
‘Liis means but one thing—due to lack o1 
atmosphere and oxygeu as well. the chest 
u:ust become enlarged during the ages un- 
til it assumes eXtraordinary propertions. 
This is not at all a theory and has been 
proved on our own earth. There exists a 
ruce of Cholos Indians which race lives 
m1 the Peruvian mountains at an altitude : | : | g 
of some [2.000 feet. Protessor J. Bar- ao Fe i & Bt : : me ei a \ 

croft, C.B.E., F.R.S., who made exhaus- ! “we 
tive studies of this race noted that the 
Cholos chest development had been m- 
creased from the normal or 79 cm, to the 
abnormal 92 cm. (see illustration m lower 
leit hand corner page 342). On Mars 
Which 1s also a much smaller planet the 
gravitational pull is much less, thus a man 
weighing 150 pounds on earth would 
weigh only 53 pounds on Mars. A human 
being can pinmp 4+ feet, the Martian 11 teet 
with the same effort. A human being can 
lift 200 pounds while the Martian ean lift 
564 of the same earth pounds with the 

sume efiort. 
Gravitational pull being so much smaller 

the Martian, 1f he exists, is probably very 
much taller than the human being. possibly 
from 15 to 20 feet tall. Having attained 
a far more advanced civilization, pertorm- 
ing all work by machines and hardly ever 
attempting manual labor, the Martian’s 
arms have shrunk until they are little 
more than bones with skin covering them, 
The hodvy weighine much less on Mars 
and the Martian probably moving aroun: 
only m mechanical contrivances, his legs 
have become almost useless and are there- 
fore similarly attenuated. They also have 
but tiny muscles covered with skin. but 
ni order to support such a tall body, (the 
gravitation being low), the Martian must 

have jarge tvet. 

! 
| 

A fantastic, but scientific suggestion of the 
huild of the Martian, Good logic suggests the 
large chest, the elephantine nase, the stork-like 

Now t SCiul \Martia here leys as explained in our article. The Martian 

Now the scant Martian 2 haa ease uses an atom:c or similar ray to perform work 

makes if very ditheult to smell. Scents such as excavating, blasting, etc. rr 

are propagated very slowly m a scant at- , 3 
mosphere. [or that reason the Martian 
must vo to the smell rather than the smell 
come to him. We should thererore find an 
cephantine nose to compensate the Mar- 
t'an’s shortcoming in this respect, just as 
the elephant had to grow a long trunk in 
order to make it easier for lim to get to 
his water and just as the giratfe has a 
long neck to reach the food he likes. 

On the left 
is shown a 

. how a man . ; 
In a thin atmosphere loud sounds be- on Mars A 150 eee 

come very weak. We should expect to could lift a nly “33. ; 

find the Martian therefore equipped with weight of pounds on 
564 earth 
pounds com- 
fortably, On 
the right 

large bat-like ears to catch more sound. 
We may expect to find the Martian 

with projecting eyes if our deductions are 

flars, because 
there the grav- 

itation is low- 
er than on 

correct and the temperature on Mars be- calgon : earth, 
ing nearly always freezing even at the who on i 
Fquator and going below zero at higher earth can ra | 

lattitude, the Martians will probably be jump only 4 ! | 
; “ee wae . feet could , 

covered with thick tur or leathers in or- jum 13 a | H. G. Wells’ conception of a 

der to keep him warm. feet. on | Martian. ut gables is _~ 

1 : ; : | rothing but brains, te 
The two horn like projections on his Mars. ee .€ sity He ie 

forehead are antennae, and constitute the a about he uses a tripod ‘‘watking’’ 
Martians telepathic orga. : ——— See — —} machine which is shown above 

hin, 
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Mars at Closest 
On August 22 Planet Will Be 

By CHARLES T. 

OR the first time since 1845 Mars again reaches its closest point to the 
Earth on the 22nd of August. In the solar map given here, the relation a to a . Of Mars and his two small moons with the Earth and Sun are clearly shown. 74 , a. we . 

It may be considered as a small section of the complete map shown at the ‘ ; . ot ‘ Pi o DEIMOS «* 
bottom of the opposite page. Although the distances between the various le ae ‘ * bodies in this celestial map are not drawn to scale, the diameters of the ‘ e- s moons, Mars and the Earth are comparatively in their true relations to each Other. Note the exceedingly small diameter of Mars" moons and their proxe wri imity to the planet around which they revolve. 

. 

‘ @PHOSOS’ | 
? * 

ITH the exception of the moon. scope, his surface resembles red sandstone. earth. Even at noon the sky would be pe, 
f astronomers know more of Mars than The polar caps, surely of snow, are white almost jet black. Stars would be vistble by of any other celestial body. The While tinges of green in certain spots indi- day. -\s seen from Mars the Earth would 

planet Venus approaches nearer the earth, cate the existence of vecetation. This point. be a spectacle of beauty, about as bright as but 1s usually surrounded by clouds defeat- however, is disputed since the rarity of the Venus is to us, with the added attraction of ing observations. The raritv of the atmos atmosphere would make it impossible for the moon, which would appear with prac- phere on Mars, however (even less dense vegetable life as we know it to exist onthe tically the same luminosity as Sirius. than that atop Mt. Everest), allows excel- planet. With so little air. the skv of Mars Clouds about the earth’s surface might dim lent observations. As seen through a tele- would not have the blue tint familiar to the her glory vpon occasion, however 
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The large center illustration gives a 
scientific deduction of the appearance 
of a Mars’ landscape. The two moons 
of the planet, as well as the Earth and i 

moon, are shown in the sky. In the : a “ss 

foreground is one of the hypothetical 
Martian canals, along the edge of 
which there is queer vegetation, while 

above floats Mr. Gernsback’s concep- 
tion of a Martian aerial flyer. Mars 

~ a 

ie. - amu = 

At the extreme top of the nage is shown a comparison 
by which the reader may judge the density of the 
Martian atmosphere. Were a hballoonist to ascend 

has two moons, discovered in 1877 by ati a , DIS TANCE seven miles above the earth, he would reach the approx- 

Prof. Hall of the U. S. Naval Observa- - 34640.000 imate density which obtains at the surface of Mars. 

tory. The nearer one, Phobos, is only ae MILES The thermometers at the left show graphically the 

about 3.700 m‘les above Mars’ sur- . oo yn range of temperatures through which the surface air on 

face, and it performs a single revolus *~. : the red nlanet passes every day. The map at the imme- 

tion in seven hours thirty-nine min- [3 diate left shows the two orbits of the Earth and Mars, 

utes, less than one-third the Martian while the sketch ahove gives an idea of the relation 

day. between the planet and lis two moons. 



360 Science and Invention for dugust, 1924 

Power From Earth’s Heat 

_~ LIQUID AMMONIA : 
S TRAP 

AMMONIA VAPOR. 

DISCHARGE 

LIQUID AMMONIA 
RESERVOIR 

AN.TURBINE 

= —- = 

This is a more or less novel scheme far utilizing the interior heat of the earth for pro- The heat of the earth immediately vaporizes the ammonia, and the vapor passes up throug @ucing power. As shown in the illustration abave lzrge hellow tanks are p'aced at a a communicating pine to an ammonia vapor turbine at the earth’s surface. The vapor depth of 4,000 feet beneath the earth’s surface, where the temperature remains con- exhausts to the decreased temperature of a mountain top, where it fiquefies and returns stantly about 96° F. Aninonia is fed down tc these tanks through a liquid pump. to the reservoir to be used again, Albert Pedazus. 

arth and Moon Compared Valve Grinder 

The reseating of automobile engine valves is greatly facili- 
tated through the use of the little machine ittustrated 
above at left. The valve refacer at right is built on the 

, idea of a lathe. The handle attaches to the valve shaft 
which rests in a special cradle accurately centered. The 
angle of the cutting -tool ts adjustable—Allen P. Chi!d. 

THeaereieibin me fereetpen name ii ‘ i m ug 

= At the left the two pictures give a very clear idea of the 
relation of the sizes of the earth and its satellite. The 

ee ft ne — sm first one shows how the moon appears to us on earth. 
“MOON Seweat i THE EARTH | —_ The other picture gives a very clear idea to scale of the 

; earth's appearance to an observer on the moon. WNote the 
clarity of definition of earth ‘and areas. 

=> 
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New Searchlights Foil the Enemy’s Guns 

somewhat novel form of searchlight 
mounted on a rapidly movable or os- 

cillating arm, wluch ‘4 turn is carried by a 
powerful motor truck so as to be very 
mobile and thus readily transported from 
place to placc as required. This idea has 
been brought forth by H, Gernsback. 
As is quite well known, a fixed search- 

light, such as now used by the great Eu- 
ropean armies, becomes very quickly a tar- 

t for missiles of all sizes and descrip- 
tions, which, needless to say, soon reduce 
it to a scrap “heap. The gun spotters of to- 
day. even those in charge of large caliber 

I N the illustration herewith is perceived a 

Remarkable Mobile Searchlight Tractor Designed to Keep the Searchlights Constantly Moving, Vertically as Well as Horizontally. 

field pieces, are notoriously accurate in their 
work, and unless a searchlight which is vis- 
ible to them is constantly moved it is bound 
to be the unhappy target for a host of 
high explosive shells before many peaceful 
moments have passed. 
To obviate these and other untoward dif- 

ficulties surrounding the use of searchlights 
in night-time warfare, this design has been 
promulgated, and, as may be gleaned from 
the illustration, it is intended to use one or 
both searchli ht beams at the same time. 

PROFESSOR ULIVI OUTDONE IN 
AMERICA? 

Professor Montraville M. Wood, of 
Chicago, who spoke in Paul Revere Hall! 
at Boston, recently, outdid Giulio Ulivi’s 
claims for his F-rays in claims for the 
ultra-violet rays, which appear to be the 
same thin Aeording, however, to Pro- 
fessor ood, the naval advisory board 
is in possession of “the secret of the ultra- 
violet ray” and the wonderful power it 
controls, and is conducting experiments 
with it, and he predicts that within a 
short time the turret guns Of the ships 

The motor truck of large size carries a 
complete dynamo and gasoline engine for 
running same, which is seen mounted be- 
hind the driver's seat on the truck. By 
means of heavy flexible cables from the 
dynamo the searchlights, which are carried 
in small cases when not in use, are supplied 
with current. \When being used the pro- 
jectors are constantly oscillated or inove 
up and down at an ever-changing speed. 
This is obtained by a hand crank, which is 
shown in the illustration. 
‘However, it is possible to also effect this 

irregular up and down movement of the 
horizontal girder carrying the searchlight 

ea ii - "hb 

Target for the Enemy. 

baskets by means of electricity. The elec- 
tric control box for this arrangement is 
indicated on the truck. Such a mechanism 
may consist principally of a motor-driven 
drum having on its surface a considerable 
number of segments making contact with a 
pair of brushes. To every pair of segments 
on the drum there can be joined a different 
resistance, so that as the drum is rotated it 
wilt cause differing values of current to be 
supplied to the motor on the main pedestal, 
which in turn controls the up and down 

of the United States will be opcrated auto- 
matically by the use of the ultra-violet 
ray, and that the guns will not fire until 
they are in a direct line with the object at 
which they are aimed. Men, except to 
load the guns, will not be needed. 

In regard to the employment of time 
fuses in the starting of fires on board the 
ships carrying supplies, the professor says, 
what really happens is that someone, 
either off shore or on the ship, conceals 
a carefully tuned Hertzian ring in a lump 
of coal, and closes the cup, or gap, with 
a piece of guncotton. The ship sails, gets 

Www. .americanradiohistory.com 

movement of the horizontal searchhght 
girder. 

It is also very easy to arrange reverse 
current trips on the device just mentioned, 
so that the arm will move downward so 
many degrees and then reverse and move 
upward so many degrees. If desired, this 
arrangement may be modified in many ways 
so as to be adapted to stationary require- 
ments. In such an event the truck could 
be made many times larger, most probably 
to advantage. Again, the center pedestal 
carrying the constantly moving horizontal 
arm could be swung about on its vertical 
axis sO as to yive greater play to the 

AX [Difficult 

searchlights and also simultaneously to 
make them a more difficult target for the 
enemy's gunners. The dotted lines in the 
llustration show a second position of the 
horizontal girder carrying the searchlight 
baskets. It is thought that the constantly 
moving searchlights of this type are prac- 
tically proof against the enemy’s fire, as it 
would be impossible to accurately train a 
gun on them. However, it remains for such 
a device to be actually tried out before we 
can predict the results. 

as far as mid-ocean. There is a sudden 
explosion, followed by fire. An operator 
on shore fired that ship, either by tuning 
his wireless coil until he reached the 
Proper wave, or by bringing the ring in 
focus with the ultra-violet ray, or so the 
professor thinks. 

DETECTS THUNDER STORMS 300 
MILES AWAY. 

Using a modified wireless receiving in- 
strument, a French scientist has been able 
to detect thunder storms more than 300 
miles distant. 



EL FORE the advent of the monsirous 
B 14-inch field guns, it was thought 

impossible to take a well-manned 
fortress by the then existing means. But 
since we have learned that the strongest 
fortress can be reduced within a few hours 
to a mere scrap heap:it has become neces- 
Sary 10 keep the enemy so far away from 
the fortress that his guns cannot reach it. 

So the curious paradox has come to pass. 
as witnessed in the great war, that concrete 
and steel fortresses are protected uo longer 
by stone or.stee] walls, but by human flesh 
Sheltered by trenches. 

Once two contending armies dig them- 
selves in trenches, these armies practically 
cease to exist for their respective countries. 
They become deadlocked and up to this 
time, as the European war demonstrates so 
clearly, nothing has been invented whereby 
one army can effectively drive the other 
from their trenches. For over eighteen 
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A Powerful Land Fighting Machine That Can Travel Sidewise or Longit udinally. 

mouths at this time of writing the Germans 
and the French have been deadlocked, 
neither contending army having moved for- 
ward or backward for more than five miles. 
To be sure. local successes occur here and 
there and sometimes one or the other car- 
ries a few hundred yards of trenches only 
to lose them the next day. 
The Germans being the first to realize the 

unsatisfactory results of trench warfare set 
out to devise some means to drive the en- 
emy from his trenches. We are all familiar 
with the result whereby poisonous or 
aspliyxiating gases were used. This plan 
worked well fora time till the enemy learned 
to wear respirators, and it is now a rare 
occurrence that a trench is won by means 
of gases alone. 

What is needed to-day is a machine to 
effectually combat the men in the trenches 
by either destroying them or otherwise put- 
ting them out of action. This must be ac- 
some shee with great rapidity in order to 
quickly repeat the operations with the sec- 
ond and the third line of trenches. Then 
when a successful gap has been made, it 
will be a comparatively simple matter for 
the men to rush up into the break and “cou- 

THE ELECTRICAL EXPERIMENTER 

The Trench Tractor 
By H. Gernsback 

solidate’ the new advanced positions, as the 
lrench term this process. 

The writer desires to advance a new idea 
by which to accomplish the foregoing, and 
while it may appear fantastic at first 
thought it is nevertheless not an impossi- 
bility. We need but remind the incredulous 
that but eighteen months ago the wisest mil- 
ilary engineers outside of Germany would 
have laughed at the idea of running a 14- 
inch 140 ton gun over land. It was accom- 
plished, nevertheless. 

While the Trench Tractor as conceived 
by the writer is of course purely imaginary, 
we are not at all sure that a machine of this 
type will not roll over the ground in the not 
very distant future, 

Griefly, the Trench Tractor is a huge 
two-wheeled monster, propelled by electric- 
ity and of sufficient size to “walk” over 
ordimary trenches with ease. 

The imaginary tractor, as shown in our 

Machine Guns. 

illustration, has two wheels, each 40 feet 
luigh and 15 feet wide. The business part 
of the machine is about 70 feet long and 
about 1d feet square. In it are carried 200 
fully armed men, bomb throwers, a num- 
ber of 3-inch and G-inch guns, as well as 
machine guns, ammunition stores, supplies, 
wireless apparatus, a steam generating 
plant, the two power plants, etc., etc. The 
tractor is to run at a speed of about 20 miles 
and is estimated to weigh 10,000 tons. It 
is needless to say that the body of the ma- 
chine is armored with a heavy plating so 
as to protect the men in the interior from 
the enemy’s shell fire. 

At first thought one would imagine that 
such a huge inachine requires an enormous 
amount of power to move it at a speed of 
20 miles an hour, but this is not the case. 
Moving over level ground but 2,600 horse- 
power are required, which is but 2,000 kw. 
The average electric train of 3,000 tons re- 
quires 605 kw. to move it at 20 miles an 
hour. 
Thus our imaginary tractor, to run over 

rough ground or to ascend hills (in a zig- 
zag line} would not require over 3,500 
horsepower at the utmost. This is very 
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much less than is used by a moderate-sized 
steamship. 

The right wheel, which shows the detail 
of the motor which propels the former, is 
illustrated with the plating broken away to 
show the interior; both wheels, however, 
are of course heavily plated with armor to 
protect the motors. 
Two independent high speed gasoline or 

oil engines are used to drive the dynamos, 
which in turn supply the current to the slow 
running wheel :inotors. As the wheels are 
so large they need but run at 14 revolutions 
per minute in order to drive the tractor at 
a speed of 20 miles per hour. For this, and 
other self-apparent reasons, the electric 
mode of propelling the machine is necessary. 

In the illustration the tractor is shown 
running with its wheels parallel to each 
other, This is the fighting position. As 
the length of the entire machine, measured 
from one side of one wheel to the other 

it is Capable of Carrying Heavy Guns as Well as Rapid Fire 

is over 140 feet, the tractor could not of 
course run on a road. For this and other 
reasons the wheels can be turned about, 
bicycle fashion, so that the machine can 
tun lengthwise. In this position it meas- 
ures but 18 feet wide and it will roll com- 
fortably on a road and even over a steel 
bridge. In this position also it offers but 
small surface to the enemy’s fire. 
The body of the tractor swings about 10 

feet above the ground, and as our illustra- 
tion shows the machine has just run over 
the enemy’s first trench. It therefore aé- 7 
tacks him in the rear, In a few minutes the 
men from the tractor’s regiment trenches 
will rush up and the enemy z#ll be under 
fire from two sides. The enemy is over- 
powered while the tractor rolls over the 
second trench and repeats the operation 
there, and so on if other trenches are left. 
A less bloody variation of this may be had 
when the tractor stops right above the en- 
emy’s trench. By means of its steam plant 
live steam in great quantities may be let 
loose on the men in the trench below, an 
this method presents several advantages. 

First, it is a very powerful argument 
(Continued on page 587.) 



The Electric Gyro-Cruiser 
By Eric R. Lyon, A. B. A Rolling Electric Gyroscope Fort of the Near Future. 

HE world will have wars for genera- 
lions yet to come, but the time is 
near at hand when their destruction 

of human life must cease. How is this to 

Fig. [. Side View of Possible Land Cruiser of the Near Future. 
With Its 42-Cm. Guns. 

with a reaping machine. We convert that 
15 mile breach into a veritable inferno of 
hail, wind and destruction; or steel, fire 
and blood. The enemy is forced to retire; 
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It Could Smash Any Fort 

be? Simply that all future war must be 
naval warfare, by which we mean there 
must be a navy for each of the three ele- 
ments, earth, air and sea. We have our 
navy on the sea, and we have begun our 
navy of the air. Who knows but that our 
last and greatest navy stands now upon 
the threshold of human ideas, awaiting 
only a proper invitation for its entrance 
into our affairs? 
Suppose Great Britain’s giant navy 

could now come up out of the sea into the 
plains of northern France and, mounting 
itself upon wheels, dash in single line 
formation at express train speed upon one 
single, unsuspecting and strategic point of 
Germany's hundreds of miles of battle 
front. What would happen? 
We are told that “this is a war of am- 

munition;’ that the decision of this war 
is practically a question as to which side 
can ultimately hurl the most tons of shot 
and shell into the trenches of his op- 
ponents. Now we know that if you and I 
and Smith and Jones and all of our neigh- 
bors are strung out over a hundred miles 
of battle front it is going to take an enor- 
mous amount of shelling to shell us out. 
But if the enemy should suddenly con- 
centrate all of his fire upon Jones’ pasture, 
or even upon 15 miles of battle front ad- 
joining the pasture, there is not going to be 
one man left alive in all of that harnel 
ground to prevent the enemy breaking 
through. This, in brief, is the tactics of 
the present war. The enemy does break 
through. His infantry runs, his cavalry 
gallops and his big guns creep; all trying 
to get through the gap in our lines. In the 
meantime the warning has gone out broad- 
cast to all of us. We rush in our reserves, 
and move up our own big guns to defend 
the breach. We storm the field. We 
mow down his necessarily massed ranks as 

that is, all of him left to retire. We close 
up the breach, dig in again and await the 
next assault. This also 1s the tactics of 
the present war. Our infantry can move 
as rapidly as the enemy’s infantry; our 
cavalry can gallop 
as hard as his cay- 
alry, an. our big 
guns Can Creep as 
slowly as his big 
guns. Consequently 
we were there in 
fo ce before he 
could break through 
far enough to do 
him good. The net 
result of the whole 
encounter is another 
blood sacrifice to 
the war demon, and 
another call for am- 
munition on  botiu 
sides. 

Transferring our- 
selves from Jones’ 
pasture to a point 
overlooking that 
select portion of the 
German battle front 
which we before 
mention J, we may 
now imagine what 
begins to happen as 
the great. British 
fleet comes in range 
behind the distant 
horizon. Our first 
warning of the im- 
pending battle is the 
increasing rattle of 
machine guns in the 
clouds, as the few 
local scouts of the German aerial fleet flee 
before the concentrated and overwhelming 
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Fig. 3. Sectional View of Massive 2,000-Ton Liquid Gyroscope for Main- 
taining Equilibrium of Land Cruiser. 
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British aerial navy. Presently down comes 
a German Taube in flames. The British 
planes are circling far overhead and are 
signaling the ranges to the British gunners 
behind the horizon. The staccato roar of — 
the German anti-aircraft guns has begun 
There is a distant rumble. The one re-_ 
maining door of the hut in which we have ~ 
taken refuge shudders, and immediately 10 
or 20 bursts of flame search out the Ger- 
man batteries. In range of this 15 or 20 
mile strip the Germans have 11 big howit- 
zers. These are the chief concern of the 
British gunners. The British aerial fleet 
signals back the results. In the meantime 
one Taube scout has succeeded in landing 
behind the German lines. Ranges and 
movement of the British land fleet are im- 
mediately ‘phoned to the German gunners. 
The big howitzers open fire, but the British 
aeriai fleet, pursuing the Taube scout, had 
signaled warning to their land fleet when 
they could not prevent the scout’s landing; 
and so, when the German 42-centimeter 
‘shells tear up a certain plot of ground be- 
hind the horizon it is from another point 
behind that ominous line that the first great 
answering salvo thunders forth. Through 
the glass we observe a distant German bat- 
tery go up in flame and twisted steel. The 
thunderings become incessant anl they 
seem to be coming nearer. Their salvos 
must be finding the targets. Suddenly the 
field has become alive with the bursts of 
six-inch shells seeking out the Germans’ 
lesser batteries. Panic reigns. Through 
our glass we can see men and cannons 
dashing madly to new positions away from 
the bursts of those deadly pursuing shells. 
Yet not a man can we see going to the 
rear. The Germans have even in their 
despair resolved to stand their ground and 
die before the overwhelming onslaught. 
But neither do the British shells fall among 
the massed German infantry reserves, nor 

in the trenches armed only with machin 
guns and men helpless in the vortex ©: 
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this maelstrom, for Britain has not elected 
to slaughter her enemies, but to overcome 
and to disarm them. 

At last the hail of shell has ceased in 
the district under our observation and has 
‘swept out like a scythe into-the far out- 
fying districts. The breach has been made. 
The British monsters appear upon thie 
horizon thundering, flaming, racing; bear- 
ing down upon us at express train speed. 
Onward they come. Presently one sweeps 
past into the gap and then another and an- 
other. 
The memorable raid of the British land 

fleet had begun. It is recorded—and so it 
will be when the imagined incident here 
pictured shall have become a matter of past 
hhistory—it is recorded that the British land 
fleet, having broken through the German 
lines, cut a swath of destruction through 
to Berlin more effective than even the 
famous Sherman’s march through Georgia, 
and as they rode they destroyed every 
means of communication, of transporta- 
tion; every munitions depot and provision 
depot; and ending with the destruction of 
the great Krupp works, there followed the 
surrender within a few weeks of the whole 
German army for lack of provisions and 
munitions. new epoch was begun. 

This is the picture of the possibilities of 
the new arm of military power. Now let 
us consider the probable form of its ma- 
chinery. The form which first suggests it- 
self is, most naturally, an overgrown re- 
production of the common four-wheeled 
truck or wagon, and if such a device were 
designed to operate only over level ground 
or over especially prepared roads of about 
100 feet in breadth it would be capable of 

good service and great speed. It would 
be possible to construct such roads all 

along the coastal country to be defended, 
and yet the four-wheeled units would be 
sadly hampered by their inability to operate 

away from the ideal conditions so pre- 
pared. If a unit of the future land navy, 
or a land cruiser we may call it, is to be of 

real service it must be able to maneuver 

anywhere over any kind of ground except 

precipices, and it must be able to make ex- 

press train speed over common country 
roads and over the fields of gently rolling 

country. A device of this type is possible 
only when it shall employ some other means 

than a broad wheel base to maintain itself 
upright. Indeed, if the land cruiser 1s to 
be operated over country roads the breadth 
of its whee] base cannot exceed the breadth 

of the road, some 25 or 50 feet, which fact 

would necessitate balancing the structure 

upon not more than two great wheels— 

bicycle fashion. Going at full speed our 
huge device would be able to balance itself 

after the manner of a bicyclist, but it must 

also be able to maintain itself firm and up- 

right even when standing still, To accom- 
plish this there is one practical means of 

which we are aware, and that is the gyro- 

scope. 
Let us then call our land cruiser a gyro- 

cruiser. A likeness of what this may be 
we have in Fig. 1. Gyro-cruisers will be- 
gin, of course, very humbly, and at first 
will be gyro-trucks rather than gyro- 
cruisers. The conditions of mounting the 
gyroscope in the gyro-truck; the conditions 
of mounting the weight of the structure 
upon its wheels and, in fact, almost all of 
the conditions governing the small device 
will be different from those which will be 
found for the huge machine. So it is not 
with the steps upon the way, but with the 
type of the full-grown cruiser, of the gyro- 
mavy in its prime, with which we are now 
concerned. Such, we may imagine, is the 
American gyro-cruiser shown in Fig. 1, 
with its extreme height of 180 feet from 
ground to top of fire control mast, ifs ex- 
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treme length of 230 feet, its maximum 
breadth or beam of 87 feet and its maxi- 
mum wheel breadth of 25 feet. The weight 
will be about 20,000 tons, one-tenth of 
which, 2,000 tons, will be the weight of 
the liquid gyroscope carned in the rim of 
the great wheel. The latter may be seen 
projecting downward and forward of the 
main substructure mn 
the diagram, Fig. 1. 
The gyro -cruiser P 
will mount 12 17- os AS ) 
inch guns (or will | ( / ( 
they by that time a Foo 
have grown to 27 4 
inches?) in six tur- 
rets, three of which 
are shown, the other 
three being similar- 
ly placed on the 
other side of the 
superstructure, and 
will be able to fire 
a salvo of eight 
guns in nearly every 
direction from the 
cruiser. Instead of 
the customary ar- 
rangement of low 
caliber guns, as in a 
battleship, an ar- 
rangement which is 
made necessary by 
the manner of firing 
with respect to the 
roll of the ship, the 

,gyro-cruiser will 
mount in the 40-foot 
crown turret shown 
a huge machine gun, 
comprised of a fro- 
tating cylinder hav- 
ing mounted in it a 
sufhcient number of A Ses 
complete and indivi- 
dually recoiling six- 
inch rifles. which 
shall be electrically 
hred as they succes- 
sively pass through a predetermined firing 
position. One man will be able to aim 
and control the fire of a torrent of 
six-inch shells, and thus a weapon will 
be provided which, being peculiarly adapt- 
ed to the gyro-cruiser, will give the lat- 
ter added superiority to any other type 
of military unit operating upon the land. 
The great wheel shown in Fig. 1 is the 
traction wheel, and it is 108 feet in diameter 
from one beveled, cutting-edge foot to the 
other. The “little” wheel, which is 60 feet 
in diameter. is the steering wheel, and is 
also the balancing wheel—a fact which is 
apparent when we consider that in order 
for a gyroscope rotating in a vertical plane 
lo exert its balancing power about a hori- 
zontal axis, it must be able to swing freely 

about a vertical axis. The uses of the 
aerial and fire control mast are obvious. 

Passing to Fig. 2 we have a detail, ver- 
tical cross section cutting the cruiser in a 

-plane passitig up through the center of the 
great wheel. We will follow the latter in 
explaining this diagram. On top is the 
crown bridge. It is heavily armored, rotates 
like a turret and carries the armored range 
finding arms, the eyes of which are now 
staring at the reader. Other range finding 
stations will be located at the top of the 
first control mast and at various points 
about the cruiser. It shall be the duty of 
these stations, not only to obtain the ranges 
of the enemy’s positions, but to maintain an 
accurate running survey, analogous to the 
log at sea, from which the exact position 
and orientation of the cruiser may be told 
at any time. The complete control of the 
eruiser will be centered in the crown 
bridge, but there will be duplicate control 

Fig. 2. 
Future. 
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Front Sectional View of Mastodonic 
Note Comparative Size of Man Here Shown. 
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stations in the main bridge (a) and at 
other points. The officer on watch at the 
crown bridge’s range finder will have com- 
plete control of the cruiser, and he will 
electrically train and fire all of the guns, 
at the same time following the results of 
his own opcrations through the huge tele- 
scopic range finder. 
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Land Cruiser of the 

_ (b) is the crown turret carrying the six- 
inch rifle machine gun described; (a) is 
the main bridge, offices. range plotting 
rooms, etc. Forward of this, but not shown 
in any of the diagrams, is the main search- 
light station; (e) is a 17-inch gun turret, 
side view; (f) is the same, but looking 
into the business end of the guns; (¢) isa 
l7-inch gun; (h) is the bevel-fa.ed and 
very heavily armored foot or rim of the 
great wheel. 

All inside of the broken line . 
is part of the great wheel and rotates with 
it. The armor of (h) is put on in plates 
parallel to the plane of the wheel, which 
is to say, perpendicular to the plane of the 
section. The plates will be welded together, 
making the rim of the great wheel one 
solid mass of steel capable of supporting 
the weight which it must bear and capable 
of withstanding the enormous centrifugal 
or bursting effort of the liquid gyroscope— 
the latter 1s carried immediately below (h) 
in (1), (3) amd (k). 

(i) is a cross section of the lining of 
alternate magnet coils and iron rings in 
the tube of the liquid gyroscope; (j) is 
the space in which is wound the spirai of 
zon-magnetic steel which causes the liquid 
to spiral round the tube in a second rota- 
tion impressed upon the primary one; (k) 
is the hollow propelling ball of iron and 
stee] faced construction, 15 feet in diameter, 
which floats in the liquid and which is 
sucked around and around the tube by a 
rotating magnetic field, just as is the action 
upon the shell in the proposed clectro- 
magnetic gun: (1) is the section of a ring 
oi heavy welded armor which, like the ar- 

(Continued on page 587.) 
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The Trench Destroyer 

N the February, 1916,-issue of this 
journal, the author described a for- 
midable war machine, termed the 
“Trench Tractor.” This machine was 
conceived primarily to force a breach 

in an existing, well defended trench. Once 
across the trench, the infantry could force 
its way thru and then perhaps attack an- 
other portion of the trench from the rear, 
conditions being favorable. As will be re- 
membered, the Trench Tractor was no mere 
bagatelle, it measuring 140 feet from wheel 
to wheel, while the tractor 
wheels themselves were over 
40 feet high. 
On account of its novelty, 

the Trench Tractor enjoyed a 
remarkable publicity. Sev- 
eral hundred American pa- 
pers and a score of European 
journals described and dis- 
cust it, and now, a year after its 
description in THE ELECTRICAL 
EXPERIMENTER, it pops up every 
once in a while. Whether the 
Trench Tractor will ever be 
constructed, matters very little; 
what is more important tho, 
is that it has set many abic 
people to thinking. 
‘Imitations and improvements 

on the original design have not 
been lacking, the latest appear- 
ing in a New York Scientific 
Journal as described by one 
Frank Shuman. 
He simply takes the Trench 

Tractor and enlarges it three 
or four times. He then added 
a superfluous third end wheel 
for steering purposes, and 
palms it off as a brand-new 
war machine. 

Recently we have heard much 
about the British “Tanks” 
which are a form of Trench 
Tractor themselves, but on ac- 
count of their foolish disre- 
gard of war conditions as they 
actually exist, these “Tanks” 
at once proved a total failure. 
The writer is confident that the 
“Tanks” will not appear again 
in their original make-up. 
A war machine of this class is at once 

foredoomed to failure for the following 
reasons. 
re-constructed agricultural tractors, carry- 
ing armor for protection—cannot advance 
at a faster pace than 4-6 miles per hour. 
On account of this rid:culously low speed 
the enemy finds but little trouble to plant 
shells upgn it. Then again the “Caterpil- 
lar” tractor arrangement is a delicate piece 
of machinery—even a comparatively weak 
shot into a caterpillar will almost certainly 
disable the entire- machine. 

It is with these and other reasons in 
mind, that the author suggests in this ar- 
ticle, a machine which may prove useful in 
future, to keep armies from entrenching. 
He has pointed out before that once an 
army entrenches itself, the usefulness of 
that army has ceased to exist for its coun- 
try, except as a defensive measure. No 
war will ever be won or lost with the op- 
posing armies dug in, in trenches. Both 
are deadlocked, as witness the contending 
armies in northern France to-day, now en- 
trenched for over two years. 

If we can invent a practical machine 

The “Tanks”—which are mere’ 

Features of the Pro 
One Motor Faster 

By H. GERNSBACK 

which will make trenches uninhabitable, 
wars will not last as long as the present 
one and consequently much bloodshed will 
be saved. Furthermore, and of far greater 
importance, is the fact that once govern- 
ments come to realize that armies cannot 
be successfully entrenched, even for a de- 
fensive measure, they will be much more 
reluctant in declaring war upon each other. 

Contrary to public opinion, the more ter- 
rible war machines can be constructed, the 
less the likelihood of the next war. Each 
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View of the “‘Trench Destroyer,’’ Showing the Electrical and Mechanical 
lling Mechanism. The Machine Is Steered by Running 

Varies from 10 to 20 Miles 
Per Hour and Its Armament Comprises 10 or More Rapid-Fire Guns. 
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government will be afraid of the other, for 
with a war fought by machines against 
machines, the outcome can never Le fore- 
Seen accurately. In other words, the agres- 
sor stands as good a chance of losing as 
the defender. 
As stated above the function of the 

Trench Tractor was to approach the trench 
at right angles, riding over it, thus making 
a gap for the infantry to pour thru. This 
maneuver, however, does not win a trench 
from the enemy. 

The function of the writer’s new “Trench 
Destroyer” is entirely different. It sets out 
to effectively drive the enemy from the 
best defended trench—in fact making in- 
trenching impossible. 

The Trench Destroyer is not a huge mon- 
ster but a machine of rather modest pro- 
portions. Our front cover illustrates it 
better than a long, extended description 
could. There are two broad steel-rimmed 
tractor wheels, about 30 to 40 feet high 
and some 2 to 3 feet wide. The outside 
distance from wheel to wheel is not more 
than thirty feet. A shaft connects the two 
tractor wheels, which are operated individu- 
ally by chain drive from two independent 
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electric motors. A heavily armored car, 
housing 10 to 12 men, and the necessary 
artillery and propelling machinery hangs 
from the connecting shaft. The armored 
car measures about 16 feet long by 11 feet 
high, and hangs some 6 feet above the 
ground. 

It will be noted that the wheels, as well 
as the car and all vulnerable parts of the 
machine, are so constructed as to be prac- 
tically shell proof, except for shells of 
extra large caliber. The wheels are of the 

open lattice-work type, con- 
structed similar to the Ameri- 
can battleship fighting masts. 
The largest shell will thus pass 
thru both the wheels with ease 
and granting that a few spokes 
are damaged, the machine will 
not be disabled thereby. As 
the Trench Destroyer moves 
at the rate of from ten to 
twenty miles an hour, it should 
be rather difficult for heavy ar- 
tillery to place shells in it ac- 
curately. If the pilot of the 
Trench Destroyer knows his 
business and runs the machine 
constantly at varying speeds, it 
will be almost impossible for 
se enemy to damage it by shell 

re, 
At any rate there is nothing 

delicate on the outside of the 
car, except the chain drive and 
this is encased in exceptionally 
heavy armor. Both extreme 
ends of the shafts are cone- 
shaped, to deflect shells. The 
same is true for the ends of 
the car body facing the enemy. 
It is shaped in the form of a 
pyramid and is thus certain to 
deflect small shells. 
The battle action of the 

Trench Destroyer would be as 
follows :—First let it be un- 
derstood thoroly that a single 
machine is of but small value; 
from six to twelve and more 
are needed if success is de- 
sired. 
The first Destroyer ap: 

proaches the trench at right angles. t 
the edge of the trench (or parapet) it 
slows down to almost nothing, only one 
wheel being run slowly. This has the ef- 
fect of turning the machine around, and 
parallel to the trench. One wheel—re- 
member it measures thirty feet high—now 
rides easily over the trench and in a few 
seconds, the Destroyer is astride over 
the trench. Power is then applied to 
both wheels and the machinery gathering 
speed rides over the trench, one wheel on 
each side of it. Parapets, wire entangle- 
ments, lateral connecting trenches, et cet- 
era, will not impede the progress of the 
Destroyer. The wheels are so large and 
heavy, that small obstacles of this sort 
count for little more than an empty groc- 
ery box’ to a five-foot cart wheel—it sim- 
ply passes over the obstruction. 

In the mean time the ten machine guns 
—five in front and five in back of the car 
—have not been idle. They fire away into 
the trench below, raising terrible havoc as 
the machine rolls on. If there is much 
fight left, the next machine continues the 
work and by the time the last machine has 

(Continued on page 765) 
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AVE you ever been down by the 
Seashore, watching the mighty 
waves of the ocean rolling in 
shoreward with their inexhaust- 
ible energy, and stopt to realize 

that if we could effectively utilize this tre- 
mendous amount of natural energy con- 
stantly going to waste, that we could light 
every office building, factory and dwelling 
not only in the United States, but also sup- 
ply sufficient electrical energy for all of 
the light and power required in all parts 
of the world with plenty to spare? 

In the past ten years and before that 
time, there have been numerous inventors 
who have devised many ingenious and 
curious machines and auxiliary apparatus 
whereby to effectually transform this 
mighty power into a more docile and eas- 
ily controlled form of energy—such as 
electricity, which can be easily transmit- 
ted hundreds of miles overland thru sin- 
ewy copper wires to the point where it is 
most required. Many patents have been 
taken out on some remarkable wave mo- 
tors, as they are generally termed, but so 
far none of therm have proved sufficiently 
practical to warrant their adoption, for 
several reasons. These include the rise 
and fall of the tide and the constantly 
changing form and amplitude of the in- 
coming ocean waves, etc. 

The ocean, or rather the oceans of the 
world, and especially along the sea coast, 
seem to present wonderful opportunities 
for the production of electrical energy at 
practically no cost except the initial one 
for the installation of the necessary elec- 
trical and mechanical machinery. 

The illustration which we have the plea- 

—e 
—- 

A Recent Invention for Utilizing the Vast Power of the Ocean Waves is Here 
Power Shaft to Drive a Dynamo, which in Turn Charges a Storage Battery. 

Wave-Power Electric Plant. 

sure of presenting herewith shows one. of 
the latest wave motor schemes, devised by 
Mr. J. Verner. Mr. Verner has several 
good ideas for the general application of 
his wave motor, broadly speaking, and a 
few of the more practical ones are men- 
tioned herein. Not only is this wave mo- 
tor power plant intended to be efficacious 
when utilized to develop a few horse- 
power for such purposes as the illumina- 
tion of lighthouses along the coast, but he 
also mentions thet with a number of these 
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scattered along a stretch of coast, they can 
be properly arranged to pass their electri- 
cal energy thru submarine electrical cables 
to shore, where the combined electrical out- 
put of a number of these wave motor plants 
can be arranged with a storage battery; 
etc., so that a very large amount of power 
could thus be realized. On the other hand, 
this design of wave motor plant appears 
to have a number of good features which 
might be employed for isolated light- 
houses, which would eliminate daily and 

constant manual attention by anyone. 
For instance, suppose that the plant 

shown inthe illustration was designed on a 
small scale, simply to develop five to ten 
horse-power or even considerably less than 
this, and that by means of a suitable stor- 
age battery and automatic switch-board, 
the energy developed by the dynamo could 
be accumulated during the day. As eve- 
ning approaches the battery current can be 
switched on to the powerful lamp on the 
roof of the structure by means of radio 
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Power From Ocean Waves 

control waves sent out by a suitable wire- 
less station on shore. Wireless antennae 
could be arranged on the roof of the wave 
motor tower as shown and at daybreak a 
second wireless impulse intercepted by the 
antenna would cause the electrical appara- 
tus to open the lamp circuits, and so on. 

There are a number of refinements, both 
electrical and mechanical, which are al- 
ready in use in many applications of elec- 
trical and mechdnical engineering, which 
could be very easily adopted to make such 

a power plant successful. 
For instance, the speed of the dynamo 

will (ordinarily) fluctuate widely owing 
to the spasmodic action of the ocean 
waves as we all know. Mechanical speed 
governing devices could be arranged and 
are available, which would keep the dyna- 
mo driving shaft rotating at fairly con- 
stant speed; also the dynamo could be 
very well arranged with a fly-wheel pul- 
ley in place of the ordinary light weight 
pulley, which would tend to cause the dy- 
namo to rotate at more constant speed. 
Also, there are electrical voltage regu- 
lators which act on the various windings 
of a generator and electrical regulators 
which could be placed in the storage bat- 
tery charging circuits, so that the dynamo 
would be kept pumping electrical energy 
into the battery whenever the speed was 
above a certain minimum value. Auto- 
matic charging cut-outs are feasible for 
the purpose of opening the battery charg- 
ing circuit when the battery has received 
a sufficient amount of energy. 

Regarding the mechanical construction 
of the gear sectors and the main power 
shaft carrying the small gear pinions which 

IHustrated. The Rising and Falling Fioat Arms Act on a Common 
A Radio Controlled Light-House is S own Above, Fitted With Such a 

mesh with the toothed sectors on the steel 
float arms as shown, there would of course 
ordinarily be created a to-and-fro motion 
of the main shaft as the floats rise and 
fall. To overcome this the float arms are 
only actively employed in the production 
of power with which to drive the dyna- 
mo during their upward travel, t.e., when 
the waves force the floats upwards; when 
they descend they cannot transmit mechani- 
cal energy to the main shaft, as the pinions 

(Continued on page 775) 
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Baron Miinchhausen’s New Scientific Adventures 

AZING thru my faithful 
three-inch telescope upon 
the dazzling plains and ex- 
tinct volcano ranges of the Moon, 
often set me wondering in the 

past. Everything appears dead, everything 
spells desolation on a tremendous scale. 

o atmosphere seems to exist, no green or 
brown patches greet our eyes from which 
we might infer that the moon harbored 
vegetation. Nothing but brilliant, white 
uniform wastes. For there cannot be vege- 
tation, as we understand the term, where 
ven is no atmosphere to support the plant 
ife. 
But was it always thus? Geological sci- 

ence here spells an emphatic Eons 
upon eons ago the moon must have had an 
atmosphere as has our earth. Gradually, 
due to the very small gravitational attrac- 

Our Flyer Had Now Come to Within Several Hundred Yards of One of These Wonderful Air Plants, and Circling Around It, We Could See How 
Tremenaous its Size and How Marvelous the Minds That buil 

tion of the moon, its air must have slowly 
left it to vanish into space, never to return. 
A slow process, to be sure, but steady. nev- 
ertheless.* 
What dramas must have been enacted on 

our now dead satellite before the last crea- 
ture died, gasping its last breath! What 
tragedies there must have been enacted be- 
fore the last intelligent creature—if there 
were such—finally bowed to relentless na- 
ture. Did these creatures put up a fight 

*NOTE.—It is assumed that the exceedingly 
attenuated “atmosphere” which Munchhausen re- 
ported during his visit to the moon, is of com: 
paratively recent origin; it is probably of a vol- 
canic nature. 

By Hugo Gernsback 

Martian Atmosphere Plants 

against certain extinction before they ac- 
cepted the inevitable, or did they let nature 
have her 6wn way? 

These were questions I frequently asked 
myself when gazing upon our dead com- 
panion world, questions which probably 
will not be answered for a long time, if 
ever, 

I was more than pleased for this reason, 
that the moon, not being willing to tell me 
her riddle; another dying world—Mars— 
should volunteer certain information which 
might shed new light upon the question, 

I had scarcely hooked up my latest Ra- 
dium Amplifier to my Ultra-sensitive Ra- 
dio receiver, and balanced the vibrant Pho- 

tostat, when dear old Mtinchhausen’s voice 
filled my laboratory through the loud-talk- 
ing telephone relay. His voice came in 
clear'as a bell and even I had difficulty in 
realizing that this voice did not originate 
a few miles away from my aerial, but some 
80,000,000 miles distant, hurled through an 
unthinkably vast ether-ocean, a distance sa 
great that the human mind fails to compre- 
hend it. 

“Greetings, my dear boy,” Mtinchhau- 
sen’s sonorous and sympathetic voice was 
sounding, “am rather lonesome this after- 
noon and anxious for a one-sided chat. If 
only I could hear that dear voice of yours, 

as I did when [ was still on Luna! 
You see I actually have not heard a 
human voice for days. Professor Flit- 

ternix and I are becoming so Martianized 
that it is no longer good form to talk aloud 
when it is easier to converse by thought 
transmission. We are so proficient in the 
(to us) new art, that it is mow a rare occa- 
sion when we utter a word. This is more an 
ancient habit than a necessity, because we 
can converse ever so much faster by thought 
transference than by spoken words. But 
our barbaric custom still clings to us, and 
for that reason it dues me real good when- 
ever I have occasion to talk to you! If only 
you had a sufficiently powerful sender to 
talk back to me. Ah! would that not be de- 
lightful? But on second thought, who 
knows that it is not better as it is? You 
might ask me too many pertinent questions. 

——— — 

t It. 

And besides, we have not been on Mars suf- 
ficiently long ta know much. We are still 
very VERY young puppies, blinking uncom- 
prehendingly about us in a wonderful and 
ancient world, with far too few senses to 
appreciate all that continuously goes on 
about us. 
What we see and hear I am convinced is 

insignificant as to what we cannot see and 
cannot hear. This was thoroly demonstra- 
ted to us only to-day. 

Flitternix and myself, accompanied by 
two of the Planet Governor’s attendants, 
were walking about the elevated streets of 
the Capital City. taking in the sights. We 

Copyright, 1917, by H, Gernsback, All rights reserved. 
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Why Not Aerial “Stepping Stones” from U. S. to Europe? 
By FF. S. WINGER 

Each “stepping stone” a gigantic floating fortress, and the distance betwcen each one 200 miles let us say, A Constant stream 

of aeroplanes could thus fly from the United States to Europe—20,000 of them in one year—predicts the author of this inter- 

esting article. Radio messages could be relayed from one “stepping stone” to another with much less chance of interference 

fi is admittedly tmpossible at present to 
aifempt Mying the entire aerial Aect of 
Unele Sam across the occan, however 
mich it might expedite tie delivery a the 
promised 20 acroflanes fo our Allies. 
Here's a unique and feasible plan—fcasible 
wi feast under this war's couditions, with 
Germany's hattle-flect betiled up—awhich ts 
propascd hy a Chicago gentus and author— 
Afr. F. (Vinger, who originally con- 
ceived this idca and described it in his 

ee 

Instead of Shipping the Thousands of American Acroplanes Across the Ocean, Mr. Winger Has Made the Unique Suggestion Here Ilhustrated 
Namely—Mave a String of Gigantic Aerial “Stepping Stones" Across the Ocean and Let the Aviators 

and interception as at present. 

maintain a repair department, etc., and to 
have just sufficient mobility to enahle it to 
successfully oppose any drifting tendency 
on the part of cither ocean or ‘air currents, 
so that they could maintain a fixt latitude 
and Jongitnde—their chief purpose. 

Should such craft be maintained success- 
fully and be constructed along lines for the 
lermporary accommodation of an endless 
stream of acroplanes emanating from the 
shores of America en route for Eyrope, 

England, even then the air-crait would 
have to be unloaded, unboxed and reas- 
sembled. and then assigned to an aviator 
who had enconnuterec) the same dangers as 
in the mstance of the knocked-down planes 
Then think of the other situation by way or 
comparison both aviator and airship wall 
have reached their destination without such 
hazard, and hoth ready for immediate ser- 
vice when they land; the aviator ac- 
customed to the idiosvnerasies of this par- 

Fly Their Machines Over. These 
Armored Ships Cauld House Dozens of 'Planes at Night, When Necessary, and They Would Be Marked at Night Sy Powerful Vertical Shaft. 

book, “The iVisurd of the Island,’ alike 
in that work ihe idea has not a military 
dress. The present orticle prepared for the 
Evecrrical ExprerIMENTER by Afr. Winger 
describes his lates! ideas int this direction. 

& ] 

AKI each “Stepping Stone" a 
huge float—each float a verit- 
able floating fortress, defensive- 
ly armed and equipt to meet any 
emergency which the cnemy 

could menace them with, which under the 
conditions of their bottled-up-Navy would 
probahly be limited to their submarines. 

Fach float to carry a supply of stores, 

* 

of Light, 

then, in my humble opinion, one of the 
most difficult of our problems will have 
been solved. 

Under existing conditions a single pair 
of wings of the average type of aeroplane 
is a very lulky article for the hold of a 
ship at hest. as when boxed its cubic con- 
tents would be represented by a bulk ap- 
proxiniately three feet by five feet by thirty- 
hve fect. Think of the tremendous storage 
space these alone would! occupy, with the 
possible and even probable eventuality of 
their being destroyed hy a submarine tor- 
pedo. Furthermore should all the parts 
suceessfully reach the shores of France or 

wWww.americanradiohistory.com 

ticular plane—in fact havin been in actnal 
continuous service while beconune ac 
quainted with his machine! 

Suppose that it would take twenty hours 
of actual flight to reach the shores 01 
France or England. The aeroplane would 
still have from seventy-five to eighty hours 
of usability lett betore requiriny replace- 
ment of wortout parts. 

The “floats” would necessarily have to 
be very large. with top deck free froin ob- 
structions so as to facilitate the safe land- 
ing of the airships. The process of accom- 
modating the stream of aircraft might be 

(Continued an paar 717) 
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A Gyro-Electric Destroyer 

E are primarily in this war to win 
it and to win it quick. This war 
has demonstrated the fact that 
men against men result unavoid- 
ably in a deadlock. There is but 

little doubt that any of the men of the war- 
ring nations today are not as good as those 
of any other. we are to win the war, 
we will win it with machinery. As this 
war las demonstrated and keeps on demon- 
strating right along, it ts a conflict of ma- 
chines vs. machines, and the nation that has 
the best and the 
biggest machines 
is most likely to 
win out in the 
long run. Amer- 
ica with its in- 
exhaustible me - 
chanical re- 
sources should 
and can do much 
towards shorten- 
ing the war. and 
it is absolutely 
certain that tf we 
do not bring into 
the field mon- 
strous machines 
capable of smash- 
ing thru anything, 
then the Germans 
will do it. 

America has 
the resources and 
the brains to ac- 
complish the re- -¢— 
sult: Itissimply  -—=— 
a matter of doing 
it, and doing it 
at once. Let our 
officials ponder 
over the logic 
and truth of this 
statement. It is bound to arise again. 

If proof were needed what machinery 
has been able to accomplish in this war the 
recent advance of the English by means 
of their ponderous Tanks before Cambrai, 
would be a good example. Likewise, the 
German 42-centimeter guns have given us 
a good idea that, given sufficient machinery, 
most any obstacle can be battered down. 

It has been the pet contention of the 
ELectricAL EXPERIMENTER for years that 
the big machine 1s the thing in modern 
warfare. In our February, 1915, issue, long 
before the present Tank made its appear- 
ance on the Western front, we already pic- 
tured a ponderous machine that could be 
used to batter down not only trenches, but 
any kind of fortress as well. In this same 
issue, we also depicted a huge two-wheeled 
affair which we termed a “Trench tractor,” 
and this monster was supposed to make 
trench warfare impossible. There was 
much publicity accorded these various de- 
Signs aS well as very much ridicule, as it 
was not then believed that the big machines 
were what we claimed for them, 

Just the same, our ideas were the fore- 
runners of the present British Tanks, and 
in February, 1916, the first British machine 
was completed and taken down to a farm 
near London. In this locality pits, trenches 
and various fortifications had been de- 
stroyed so satisfactorily by the Tank, that 
an order was given at once for one hun- 
dred machines. The first delivery of the 
British Tanks was made in July, 1916. As 
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By H. GERNSBACK 

is well known the first British tractors 
went into action in the Somme offensive 
which began on September 15, 1916. The 
object of the Tanks was to drive the Ger- 
mans out of some high ground running 
east and south of Thiepval. The Tank 
having the element of surprise, the Ger- 
mans in the first assault were driven back 
quite a little, but they soon rallied, and be- 
gan to shell the various slow-moving Tanks. 
Now it is not our. intention to minimize 

the results or the successes of the British 

GYROSCOPE 

Sectional View Thru Front and Atso Side View of Mastodonic “Gyro-Electric Destroyer.” It 
Measures 45 Feet in Height and Can Progress Over Trenches, Barbed Wire and Gun Emplace- 

ments at 40 to 60 Miles Per Hour, Instead of Creeping Along as Do the “Tanks.” 

Tanks, but at the saine time, as we have 
pointed out before and insist in pointin 
out again, the British Tanks as construct 
today do not lend themselves for major 
operations. They are all right for a sur- 
prise attack, as at Cambrai, and it is quite 
doubtful in our mind if such a perform- 
ance can be repeated, as the Germans by 
this time have learned their lesson well. 
The great trouble with the Tank js its 

very slow speed. No tractors have been 
constructed so far that can move at more 
than eight to ten miles an hour, and as 
such they become easy prey to the enemy's 
guns which readily get the range of the 
slow-moving vehicles, and begin to shell 
them. While the British claimed no losses 
in the last Cambrai offensive, the Germans 
claim that they shot twenty Tanks to pieces. 
Presuming that this amount is exaggerated, 
there probably is quite a good deal of truth 
to it. 

Attention is called to the fact that the 
movable belt tread of the Tank is quite a 
sensitive affair. If hit, even the bullet of 
a small caliber gun wil! almost certainly 
cripple the Tank. The belt is the most 
vulnerable part of the tractor, and as soon 
as it stops moving, the Tank stops moving 
as well, and as far as offensive work is 
concerned, the machine is out of action, 
“As we have pointed out before, what is 

wanted is a machine, not necessarily mon- 
strous and weighing many thousand tons, 
as much as a machine that need not weigh 
more than the present Tank, but that can 

Sipe VIEW 

cover ground rapidly, so that it becomes 
almost impossible for the enemy to get the 
range. 

In view of the fact that the United States 
Government is seriously contemplating to 
equip our national army with Tanks, we 
wish to voice our strong opposition against 
them, as being unfit for the important work 
that they are supposed to do. We have in 
the past issues shown designs of large 
machines which could batter down barbed 
wire entanglements and which were to be 

used in offensive 
work, but we be- 
lieve that the ma- 
chine here de- 
scribed has all 
the good qualities 
of the present 
Tank, but none of 
its many faults. 

Transportation 
of war stores 
to the Western 
front at the pres- 
ent time is quite 
a difficult prob- 
lem for the 
United States. It 
becomes a huge 
task just now to 
ship even one 
hundred Tanks to 
Europe, as they 
take up a tremen- 
dous amount of 
cargo space. In 
contradistinction, 
the machine de- 
scribed in this 
article could be 
shipt knocked 
down, the entire 
frame work of 

the wheel being made of channel iron, 
which takes up very little room. This is 
a large item, and should be carefully con- 
sidered, as no doubt it will. 
The present gyro-electric destroyer is a 

single steel wheel as clearly shown in our 
front cover and accompanying illustrations. 
about 45 feet high. The top of the whecl 
is not flat, but is in the shape of an arc 
which makes running a good deal easier. 
The wheel itself looks like a huge ferris 
wheel, and is constructed of channel steel 
thruout; in order to make it as light as 
possible, it has no continuous tread or rim 
but rather the stcel pieces at the circumfer- 
ence are spaced about one foot apart, leav- 
ing a clear space for two reasons. First, 
the weight is cut down. Second, as our 
front cover illustration depicts, much bet- 
ter purchase is had on the ground, the 
machine not being apt to slip as would 
be the case if the top of the wheel was solid. 
The wheel has one large shaft passing 

thru the center and extending at each side 
as shown in the cross-section in our illus- 
tration. This shaft is hollow and need not 
weigh very much. It is constructed of 
stecl. At the hubs and at the ends of the 
shaft the latter is provided with armored 
projections, which will not be damaged in 
case of shell fire. In the center of the 
wheel is suspended the engine cab which 
comprises a gasoline engine of some three 
hundred to five hundred horsepower, the 
energy being fed to a generator as shown. 
Two of the electric motors are used for 

MONG the hundreds of new devices and 
a rule, which interest you. Full informa 

furnisht to you, free of charge, by addressing our Technical Information Bureau. 
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propulsion of the wheel only; they are at- 
tached by means of a chain drive to the 
central shaft as shown. 

it will be understood by studying the 31- 
lustrations that as soon as the motors 
start Operating, the engine cab swings for- 
ward while the wheel moves forward also. 
The heavy weight of the engine cab pre- 
vents it from turning a somersault as it 
were, but it does swing forward, and in 
case the vehicle is to be stopt, the cal 
must swing backward as shown in the 
illustration below. The engineer thus has 
it in his power to run the destroyer fast 
or slow, simply by changing the speed of 
tis motors. It should also be noted that 
only a very moderate speed of the motors 
1s necessury, being that the diamcter of the 
wheel—45 feet—is so large that it will 
move at the rate of from forty to sixty 
miles with the motors running at very 
slow speeds. So much for the power plant. 
Our attention is now called to the fact 

that we must steer the destroyer and stecr 
it quickly. To accomplish this, advantage 
is taken of the gyroscope, which Iends it- 
self admirably to this work, The cross- 
section of one of our illustrations shows 
how this is accomplisht. A huge cast- 
stec] gyroscope wheel is stationed on the 
central shaft and is driven rapidly by 
means of a special electric motor as shown. 
The gyroscope wheel while in motion. of 
course, prevents the destroyer from top- 
pling over, but the writer has incorporated 
a new idea im the device, whereby it be- 
comes possible with a single gyroscope to 
steer the vehicle. By shifting the gyro- 
scope wheel either to the left or to the 
right, the vehicle will “turn” momentarily, 
all depending on the amount of shifting 
of the gyroscope, and this shifting need 
not be very much. If the gyroscope whee] 
is shifted to the right. the machine will 
move to the leff. If the wheel is moved 
to the left, the destroyer will move to the 
right. Attention 15 called to the fact that 
this “leaning” is very slight, as the gyro- 
scope tends to keep the machine in its up- 
right position always. For instance, the 
destroyer wil) turn corners, not by leaning 
at a picturesque angle. as might sup- 
posed, but it will actually turn corners in 
4 vertical position, 
due, of course, to 
the gyroscope which 
tends to keep the 
wheel in its as 
position always. No 
technical difficulty is 
occasioned in this 
‘gyroscopic drive or 
control, and any en- 
gineer familiar with 
gyroscope work 
should be able to 
work out the details 
of the machine 
readily. 

At the two sides 
of the wheel we note 
the armored gun 
cabs. These can be 
round or square as 
may be destred ; they 
hang from the shafts 
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| Diagrams Which Show the Action of the Suspended “Engine Cab" and “Gun Cabs'' When 
by Gurs-clectric Destroyer Is In Motion; When It Is Stopped and When Turning Corners. 

means of loose 
ship rings. As there 
is nothing to hold 
them back, the two cabs will move back- 
ward due to their inertia while the machine 
is in motion; they will move forward for 
the same reason when the destroyer ts 
suddenly stopt. Our illustrations show 
this clearly. | 
These armored cabs have the usual guns, 

the same as the British tanks, and they 
also have a bottom tube for the discharge 
of bombs as shown. All the offensive 
work is carried out by the two-cun cabs, 
the engine plant not being used for offen- 

Wiornard guocraar = rear quoerat 
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sive purposes whatsoever. 
power plant. 

Inasmuch as the wheel of the destroyer 
is not solid, but made of channel! steel, it 
will be readily understood that even a large 
size shell will easily pass thru the lattice 
work of the destroyer without doing much 
damage, and here is where this machine 
shows its superiority over the tank. lt 
will be almost impossible to damage this 
destroyer by means of shell shot. kLyen a 
“dead hit” from a medium caliber gun will 
uot cause much damage, and even a good 
sized shot hitting the gyroscope will not 
lurt it very much for the reason that the 
latter Spins at enormous speed and will 
be almost certain to deflect the shot, un- 
icss, Of course, it is a dead hit at right 
angles to the face of the wheel. The ex- 
ternal chain drives are encased in heavy 
armor, and it should be as heavy as pos- 
sible to prevent the machine being put out 
of action, and this can be readily done. It 
will be noted that this chain drive, the 
most vital part of the machine, presents 
but Jittle surface to an on-coming shell. In 
contrast thereto you will notice the broad 
and very large moving tread of a British 
tank, which comprises almost one-quarter 
ot the surface of the entire tank. 
_ Reverting back to the gun cabs. There 
15 really no good reason why these cabs 
are needed at all. Nor is there any good 
reason why the British tanks should carry 
guns. If the machine was at all built for 
offensive purposes, its weight alone would 
be sufficient to crush down any opposition, 
thereby making the guns useless. This is 
exactly the purpose of the present ma- 

le is simply a 

chine. Imagine this machine starting on 
Its offensive journey. It will first smash 
thru al) the barbed wire entanglements 
without any trouble whatsoever. Te simply 
mows them down as $0 many match sticks. 
thereby cutting open a path for the in- 
fantry that follows. Suppose a nest of ma- 
chine guns is encountered. Our guns be- 
come practically useless, for if the destroy- 
€r runs over the machine guns or even 
threatens to do so, the enemy must of 
necessity abandon the guns, and the de- 
stroyer “walks” over them, crushing them 
into the ground, The same is the case 

Gun Cabin Velucle stopped by qppiying 
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with the large sizé guns. You may be 
quite sure that if the gunners see the ma- 
chine coming, they will most certainly 
abandon their gun, and in this case the 
destroyer is powerful enough to run over 
the gun, thereby putting it ont of action. 

This machine is not designed, as might 
be supposed, to kill off as many of the 
enemy as possible. That is not at al] the 
purpose of the machine. It 1s simply to 
ut out of action other machines, pre- 
erably guns, not men. Its first purpose 
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is to cut down barbed wire entanglements— 
second to run over artillery, thereby put- 
ung it out of action. If we employed 
enough destroyers, it can be readily con- 
ceived how the enemy must invariably re- 
treat as soon as these machines begin to 
advance, for the enemy denuded oi all 
artillery must give up ground. 
some of these destroyers would, 01 

course, be used to run parallel to the 
trenches, and here is where the gun car- 
riages of the destroyers would come into 
their most effective work. They could 
drop bombs into the trenches as well as 
sprav the occupants with machine gun bul- 
lets in order to demoralize the men in the 
trenches. It would hecome a more or less 
simple task to take trenches by means of 
this machine, but, of course, the most im- 
portant part would be to destroy the larger 
artillery behind the supporting lines of the 
enemy. This the huge machines would do 
without any trouble whatsoever. There 
is practically nothing known today that 
could stop the progress of the destroyer. 
Of course this machine cannot climb steep 
mountains, nor ford deep rivers, but then 
the present tanks can not accomplish this 
either. But the cyroelectric destroyer can 
run up a hill by taking a zig-zag or ob- 
aque course. Rivers that are not too deep 
can be readily negotiated by running thru 
them obliquely, not fordinge them at right 
angles. 
We are quite confident that a machine 

of this kind should do as good work as a 
thousand men in the field, and, perhaps, 
better. 

NEW CODE RULE WILL REQUIRE 
POLARIZED WIRING. 

At the recent meeting of the Electrical 
Committee of the National Fire Protection 
Association for revision for the next edi- 
tion of the National Electrical Code, it was 
voted to change Rule 26a as follows: 

“The neutral conductor of all three-wire 
circuits and one conductor on all two-wire 
circuits must have an identifving insulating 
covering readily distinguishing it from 
other wires. This wire must be run with- 
out thruout the entire in- 

stallation and prop- 
erly connected at all 
fittings to properly 
identified terminals 
in order to preserve 
its continuity. When 
one of the circuit 
wires is to be 
grounded, the 
fround connection 
must be made to this 
identifed wire and 
as prescribed in 
Rule 15 and 154,” 

This rule will ap- 
pear in the new ed:- 
tion of the Code, to 
be known as the 
1918 edition, and 
does not become ef- 
fective until Janu- 
ary I, 1919. All fit- 
tings naving wire 

terminals, such as 
sockets, receptacles, 
cut-out bases, at- 

tachment plurs, etc.. must have some identi- 
fying mark to enable them to be easily con- 
nected with the proper termina). Therefore, 
the organization known as the Associated 
Manufacturers of Electrical Supplies has 
submitted the matter to members of all of 
its sections covering the devices affected, 
asking that proper committees be appointed 
to consider the matter and report results at 
as early a date as possible, in order that 
they may be fully prepared for the new or- 
der of rules when in effect Jannary 1, 1919. 

transposition 
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OUR NEW 400, 000 G. P. AEROPLANE FLARES 
OR carrying out night operations 
under war-time conditions the Teu- 
tons, as well as the Allied air forces 
have often resorted to the use of 
“flares” as they are called. These 

are usually dropt from airplanes or dirigi- 
ble balloons and, suspended from para- 

PACK TE SEmPe, 1 "al Faiths 
~ Lb 

Uncte Sam's War Experts Have Recently 
“Flares” from Aeroplanes, and the Powerful, 
One of Extreme Anxiety to the Inhabitants of German Towns and Cities. 

an Area 

chutes, they give an intense illumination 
over considerable areas. 

Uncle Sam's ordinance experts have 
something new to spring on the “All 
Highest” shortly—a new “fare” light that 
will give 400,000 candle-power, and light 
up a Circular area one and one-hali miles in 
diameter ! 

Evolved Something Entirely New in 

An airplane flare with a brilliancy 
equalling that of 400,000 candles has been 
perfected, says our official report from 
Washington. When hanging from its para- 
chute over a German munition plant it 
lights up an area so brightly that an air- 
nan, thousands of feet in the air, can 

“Flares.” 

lights in any building that might possibly 
be used as a target. Therefore, the air- 
inan must be able to supply his own means 
of locating the object of this attack. 
When orders are received to bomb, say 

a particular railroad center, the aviator 
proceeds very much in the same manner 

Conpyrinht by B. P. Co. 

This Design Permits of Launching the 
Prolonged tllumination They Provide Will Make the Visit of our Nocturnal Aérilal Bombers 

sefect any building he is directed to make 
a target for his aerial bomb, and, it may 
be added, American aviators are becom- 
ing so expert in bombing that they can 
usually hit the target at which thev shoot. 

In every European city within the zone 
of aeria) raiding operations, the rule is 
rigidly enforced against the burning of 

365 
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Each “Flare™ develops 400,000 Candle-Power and Lights up 
One and One-Half Miies tn Diameter. 

as does the captain of a vessel. The cities 
ainl their environs are charted and the 
night-flyer proceeds by compass, due al- 
lowance. of course, being made for atmos- 
pheric conditions. Ie is also frequently 
aided by prominent markings, such as the 
reflection of moonlight from a river. 

Having reached the particular district 
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How “Blimps” and Telephone Aid 

HE accompanying illustration shows 
a Telephone Exchange Lorry of the 
British Royal Air Force in communi- 
cation with a dirigible balloon. Many 
of these balloons are used for obser- 

vation purposes and the observer has to be 
ready for almost any emergency, as he is 
in constant danger of being attacked by 
enemy shell fire or aircraft. Should the 

What Would the Artillery Officers Do Without the Scout *Planes and “Btimps?" 
About Midst Bursting Shrapnel Are the Men Who “Spot"’ 
A Olrigible “‘Blimp” ts Seen in the Poregee ne In the Act of Ascending. 

The WU. British Royal Ale Force. 

observer be attacked he descends by means 
of a parachute. The observer is connected 
to this Lorry by telephone by which he can 
communicate with headquarters. 
The balloons nsed for the purpose are 

of several types, some being of the simple 
gas-filled “blimp” variety, held by a steel 
cable irom the upper end of which they 
swing abont in the breeze, while others are 
of the dirigible gas-filled design here illus- 
trated. The dirigible carries a gasoline en- 
gine power plant and propeller at the front 
of the nacelle or crew's basket, by which 
means it Can move abont in the air and 
maintain any desired position in a consid- 
erable wind. The dirigible balloon does not 
have to depend on an anchoring cable and 
winch to pull it down, but can ascend and 
descend by its own power, suitable rudders 

Ss. 

Artillery 
and planes being fitted to it for the purpose. 

The majority of the balloons used for 
army observation purposes are plain blimps, 
anchored by a steel cable to a quick-acting 
drum or winch on the ground. It is inter- 
esting to note that these balloons are often 
filled with gas (hydrogen) made by elec- 
trolytic cells. The S. Army balloon 
school at Ft. Omaha, Neb., has one of the 

s 
FO! 

el 
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largest electrolytic gas generating plants 
exrstant. These generators have a series 
of large cells fitted with oppositely charged 
plates which are immersed in water. The 
passage of the electric current thru the 
water decomposes it into its constituents 
hydrogen and oxygen gas (H:O). The 
hydrogen gas is led off thrn suitable pas- 
Sageways and pipes and fed into the bal- 
loons in their “beds.” There are fifteen 
balloons now in use at Ft. Omaha. 

This balloon instruction camp, one of the 
most efficient and best equipt, has recently 
installed besides the electrolytic gas genera- 
tor, the first silicon plant in this country. 
In this new form of balloon gas plant hy- 
drogen is made from caustic soda and 
ferro silicon. As many as twenty-two steel 
bottles, each with a capacity of 2,000 cubic 

www.americanradiohistorv.com 

fect, nuder compression of 200 pounds to 
the square inch, are filled in a single day. 
In actual war service on the battle-fields of 
urope, powerful motor lorries, each 

loaded with several dozen of these gas bot- 
tles are dispatched to the varions balloon 
depots as required. Sometimes the bottles 
of severa)] trucks are all connected up to a 
common pipe Jeading to the balloon “beds.” 

“ 

@© Underwoot! A Underwood 

They Would Be Lost. for the Observers Who Fly 
and Telephone the Exact Ranges and ‘Shell Hits" to the Artitlerists Below. 

The Telephone Exchange Lorry 
Army ts .Training Many Students for Balloon and “Blimp Observation Work. 

is One Belonging to the 

To be a balloon observation officer is a 
real distinction, for besides being fnlly at 
the mercy of enemy aeroplanes, who may 
pump him full of bullets before he can 
down the attacker with his rifle or Hotch- 
kiss gun, he must be an accomplished snap 
reader and map draftsman—not to mention 
the knowledge of spotting shell hits in- 
stantly, radio operating, telephony and 
telegraphy, balloon rigging and manenvers, 
weather forecasting, et cetera. When the 
balloonist leaves the U. S. Army school hie 
must know all these things and many more, 
and be abic to note and record shell hits at 
a distance of fonr miles. 

An electrically operated vacnum cleaner 
for the teeth has been patented. Let's in- 
troduce them to our after dinner speakers! 
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The Automatic Soldier 

S science advances, and as all sorts of 
mifernal machines are thrown into a 
niodern war, the men in the tront 
line trenches become less and less 
anxious to bear the tull brunt of 

high explosive shells, gas attacks. liquid fire 
and what not. No matter how courageous 
« body af soldiers. their morale is bound ta 
deterivrate considerably under a murderous 
mustard gas attack. or under a medern 
harrace q 

\s has been so often demonstrated in 
this war. it the men im the first and second 
line trenches can be demoralized, the enemy 
as a rule can tear quite a gap into the lines. 
and make his assault in strength It we 
could devise some sort of a soldier whe 
was bomb and shell proof and who did not 
mind either liquid fire or the most vicious 
kind of gas, our front line trenches would 
be very much more secure than they are 
now. It would be difhenlt to storm such 
trenches ' 

This is exactly what a Danish engineer 
has had in mind when he recently obtained 
patents on a device which he terms an 
‘Automatic Soldier.” Trials recently made 
with a model automatic soldicr are reported 
to have been eminently successful. 

Our front cover as well as the accom- 
panying illustration shows the device 
clearly, The automatic “soldier” briefly 
consists of ‘a special double steel cylinder 
niade of shell-proof Timgsten steel or the 
like. There is one outer, stationary cylinder 
and a second inner cylinder, the latter tele- 
scoping into the stationary one. The en- 
tire device is set into trenches as shown in 
our illustration, the contrivance taking the 
place of a human soldier. These automa- 
tons may be spaced froin one to three yards 
apart, and the operation is as follows: 

As already mentioned, there are two 
cylinders—one. the outer, in the form of a 
can, and the inner onc, in can-shape, too, 
hut with a dome at the top. The inner 
cylinder rises up and down vertically and 
normally the dome is level with the stur- 
rounding land. When the “soldicr” goes 
into action, the inner evlinder rises cightecn 
inches, which brings it above the parapet of 
the trench. In other words, the automatic 
soldier normally is invisible. and only can 
be seen when the inner cylinder rises. The 
cuns as well as the entire mechanism are cn- 
tircly controlled by wireless, operated from 
five or more miles at a distance. If the 
commander wishes to open battle with his 
automatons—after the acrial observer has 
reported the approach of the cnemy—he 
merely notifies his wireless control station. 
which immediatcly sends gut imoputlses, and 
these in a well-known BS operate the 
automatic soldier z 

The first impulse raises the inner cylinder 
ahove the trench. The second impnise 
pushes the machine guns thru the slots of 
the dame, while a third impulse may rotate 
the inner cvlinder so as to dircet the fire. 
The fourth impulse may sct off the ma- 
chine guns. each of which. according to its 
inventor, is able to fire four hundred 
rounds inio any given direction. 

Our frent cover shows the disposition of 
the aerial wires Which encirele the main 
steel cylinder 

It gocs without saying that the fire of 
the machine gun can be stopt by radio by 
sending out the correct impulses at any de- 
<ired moment. The acrial observer flying 

By H. GERNSBACK 

over the treuch lines contaimug the auto- 
matic soldiers sends back his wireless re- 
ports so that the fire of the automatics can 
he directed where it does the most good. 
The action of the device is such that the 
instant the guns stop firing. the inner cylin- 
der immediately sinks into the outer Onc, 
thus disappearing from view. It goes with- 
out saving that these automatons cannot 
only be used to pump bullets into the on- 
coining enemy, but they cau be used as well 
for other purposcs—such as to belch forth 
liquid fire or to let loose a gas attack as 
depicted in our cover illustration. Perhaps 
it would not be a bad idea to equip every 
sixth automatic soldier with a poison gas 
tank, all of which will certainly tend to 
stop the most gallant as well as vicious 
attack of the enemy. 

While machines of this kind seem very 
cumbersome, and perhaps not efficicnt, be- 
canse it may be argued that they cannot 
think. nevertheless they would often be 
very inuch more valuable than the average 
soldier. For one thing. the machine knows 
10 «morale—it never retreats. It is not 
inuch affected by rifle bullets, and only a 
direct shell hit during a barrage will put 
the automaton hors de combat. 
The automatic soldier is not dependent 

upon the rear for victuals, as the ouly 
thing it eats is munitions with which it can 
be supplied at night by way of the trenches. 
It is not affected by shell shock nor mus- 
tard gas, and liquid frre has no effect upon 
it. It never surrenders and never turns 
traitor. Im order to be overcome, the au- 
tomatics must be destroyed onc by one, pos- 

*sibly only by exploding large quantities of 
T.N.T. against its sides. As long as the 
ammunition lasts no soldicr woukd care .to 
upproach it. as he would never know when 
the wireless would set it off, which would 
immediateiy oring the automation into ac- 
tion, no doubt killing the attacker. 

lt is dificult to see how ordinary infantry 
could overcome these automatics if planted 
three or four lines deep. Each trench line 
would have to be won at tremendous odds. 
and there is not a soldier living who would 
stand up under the withering fire of such 
automatons who know no fear. 
A device of this kind is, of course, not 

chimeric, hut entirely within the realms of 
present day science, and we wotld be very 
much surprised. indeed. if the automatics 
would not make their appearance soon at 
strategical points alony the front. Nor are 
they difficult or expensive in construction, 
cach one of the automatons not neces- 
sarily costing iore than five or six thou- 
sand dollars, which is but the price of a 
modern torpedo. The wireless apparatus 
does not tuke up much room, while the mo- 
tors which drive the entire mechanisin may 
be readily opcrated by a 24-volt storage 
battery placed at the bottom of the large 
cylinder. All the rest of the mechanism is 
readily worked by comprest air which can 
he replenished easily at night after the a 
tomatics have gone into action during thie 
day. This is the case also of ammunition, 
gas or chemicals for liquid fire, all of which 
can be replenished during the night time by 
men walking up to the machine thru lateral 
irenches. 

Of course if there was no action during 
te day, there would be no need for re- 
plenishing anything. 

It shonld also be understood that these 
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automatics can be operated singly or in 
groups by means of electric cables buried 
wito the trenches, if it is preferable to use 
this method instead of the not always so 
reliable wireless. 

HISTORY OF THE RELAY WHEN 
“HUN” MET “YANK.” 

There is a curious fact connected with 
the history of the telegraph relay. It could 
not be patented in Germany, and there- 
fore could not with safety be exposed. In 
1848 two young Americans named Charles 
Robinson and Charles L. Chapin had gone 
there with Morse apparatus to try their 
fortunes in building lines. Wheatstone had 
a dial instrument im use on a short rail- 
road line, but its action was feeble and un- 
satisfactory. Robinson and Chapin built a 
line of telegraph Irom Hamburg to Cux- 
haven, a distance of ninety inifes, by which 
io iramsmit marine news. The magnets. 
however, were carefully locked up in 
boxes, just as Alfred Vail did in Washing- 
ton and Philadelphia. The line worked 
well. The registers clicked out loud and 
strong at either end. The German elec- 
tricians scratched their heads and won- 
dered. Finally, Steinheil was sent to make 
observations. He was a man of genius 
and culture and had a sort of telegraph at 
work in Europe before Morse in Amer- 
ica. He looked carefully around, and his 
keen eyes soon saw the locked boxes. He 
asked to see their contents. But the view 
was courteously declined. So he turned 
and complained that the Yankees kept their 
secret locked, but that the action was mag- 
nificent. When, however, at a later date, 
he did finally know all, he gave Morse his 
hand, confest himself beaten, aud the two 
were friends forever after. 

HAS ANYBODY HERE SEEN 
S-P-E-R-R-Y ?? 

Would you helieve that “Sperry” was 
your good old friend the ExpertmENTER in 
a new dress? Of course you wouldn't! But 
then you see it is like this: All is not gold 
that glitters and everything does not read 
as it sounds, hence we have EkSPERRY- 
menter! In other words, “SPERRY” is a 
new nickname for your good old friend 
“EXPERIMENTER”. Now we admit that in 
our dull way of thinking, we never had an 
idea like it, and it had to come all the way 
from Malvern, which lies in sunny Aus- 
tralia, to put us wise to it. It also appears 
that the nickname for the “ExpeRtMENTER” 
is “Sperry” in Atstralia. Ef you don’t be- 
lieve 1t, read the following: 

Editor, EvuctricaAL EXprRIMENTER : 
{ have been reading the ELecrricat 

EXPERIMENTER now, for about two 
years, and | think it is absolntely the 
finest magazine on Electricity and 
Wireless. Long Life to “Sperry” as it 
is called out out here. I notice that it 
is going up in price (for Australia) 
with the next issue. Well, I’m sure I 
(and anybody etse) don’t mind paying 
double the price that it is going up to, 
| am, sir. 

Yonrs truly, 
(Signed) S, Rosinson, 

87 Dandenong Road. 
Malvern. Australia. 
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The Latest Brilllantly Concelved and Patented Military Weapon ts the Bullet-proof ‘Automatic Soldier." Loaded Up With Triple 
Machine Guns For Shooting Bullets, Liquid Fire and ‘'Gas,” and Finally—Controlled By Radio From a Bomb-proof ODugout—This Death: 
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Why Not Electricity from the Ocean? 
HILE all of the vast resources of 
the country are being combed and 
recombed by the various experts 
coumected with the National Gov- 
ernment in order to produce the 

greatest output of war materials at the most 
economica! cost, and also to Conserve the 
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The basic idea of this wave motor involves 
the utilization of the powerful lifting force 
exerted hy the waves as they rise and fall, 
and to this end the inventor proposes the 
used of large steel float members, each float 
im a commercial sized machine to measure 
about eighty feet square, thus giving an 

he fed into storage batteries. and also to 
the wires supplying electric lights, cte. The 
smaller illustration shows a perfect model 
of this unique wave power plant built by 
Mr. Stodder, and in which the float member 
is shown suspended by the upper and lower 
end cables aforementioned, each cable be- 

The Latest Idea in Wave Motors—It Comprises an Extended Series of Buoyant Tanks or ‘‘Filoats.” Each Fioat Rising and Falling with the 
Waves and Serving to Compress Air. 

great resources of the nation to the highest 
possible degree, a stupendous amount oat 
power is daily and hourly going to waste, 
viz., that hydro-electric power which is not 
being developed as yet. 
The rivers, lakes and waterfalls of the 

country represent a source of energy sufh- 
cient to care for a large proportion of all 
the needs required for our industrial and 
social lite, ie they could be harnest and 
applied to our requirements in an efficient 
manner; some of these waterpower develop- 
ments, however, would prove uneconomical 
owing to the high initia] cost in harnessing 
them to our needs. 
Waterpower is not, however, confined 

to rivers, lakes and waterfalls, but there is 
constantly millions of horse- 
power going io waste in the 
action of the ocean wat'es 
along our sea-coasts of which 
we have several thousand miles 
on the Atlantic and Pacific sea- 
hoards. \Vith the idca in mind 
of utilizing the gigantic power 
inherent in this constant wave 
motion which perpetually rolls 
up on our beaches day after 
day. vear in and year out, a 
Yankee inventor. Mr. E. T. 
Stodder of New Rochelle, N. 
Y.. las given a large amount 
of his time to the study of 
wai’ motors and devices in- 
tended to turn to industrial 
uses the great power which 
they possess. His invention is 
shown in the illustrations here- 
with. 

The larger view shows how 
Mr. Stodder’s wave motor 
would be justalled in a manner 
which much resembles one of the 
large steel piers to be found at 
auy of our seashore resorts. 

eed ee ——— 

ity From the Ocean Waves. 

area on which the wave can exert a lifting 
action, of 6,00 square feet. while a num- 
ber of these floats can be placed along the 
pier as our illustration shows. At each end 
of these steel float members, which are air- 
tight of course, there are two steel cables 
which lead upward to specially devised air 
compressors, so that no matter in which 
direction the float rises or falls, efficient 
work is performed by cach and every move- 
ment of the float. 

All of the comprest air generators con- 
nected with the cables from the floats, are 
connected with a main pipe line, and this 
in turn feeds a comprest air motor con- 
nected with an electric dynamo. The dy- 
namo produces electrical cnergy which can 

Sl 

Model of New Wave Motor Built by Its Inventor, and Demonstrating 
Mow Each “Float’’ Operates Alternately Elght Air Compressors, Thus 

Utilizing Effectively Every Motion of the ‘'Float.”’ 
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The Comprest Alr Drives a Pneumatic Motor Connected to a Dynamo, Thus Producing Free Etectric- 

ing connected by suitable pulleys and bal- 
ance weights 10 its Own air compressor; 
which in this case was a Small steam en- 
gine. As becomes evident, the inventor has 
used eight of these engines, and the mode] 
demonstrates very effectively the correct- 
ness of his theory and ideas along this line. 

There are Several very good features as 
disclosed by Mr. Stodder, and among others 
we find the following: By extending the 
pier out into the ocean, as the illustration 
shows, and by having a successive series of 
floats arranged along the pier, use is made 
of each wave as it progressively rises and 
falls in its motion toward the shore, and 
thus a steady stream of comprest air is 
kept Rowing thru the pipe line to the pneu- 

matic motors and dynamos. 
Owing to the fact that while 
one float may be all the way 
down or part of the way up, 
another one may be two-thirds 
the way up to the limit of its 
notion, etc. By looking at the 
various positions of the suc- 
cessive fluats in the illustration, 
this feature will be more clear- 
ly understood. The invention 
seems to be better in this re- 
spect than those designed to be 
installed in any one spot, and 
which are intended to absorb 
the energy from the waves as 
they pass that spot. In such a 
case jt is evident that as the 
wave recedes from the sicle of 
the wave motor, then practical- 
It no power is given to the 
Hoats or other devices which 
may have been provided. Also, 
in one Wave power turbine de- 
vised for the purpose, the re- 
ceding waves could not clear 
the blades efficiently. 

(Continued on page 413) 
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In England They Have Already Moorlng Towers Used to Take On and Put Off 
Passengers and Freight, It Having Been Proved That It Is Easler for an Airship 
to Anchor at a Lofty Height Than to Come Down and Dive Into a Shed. This 
Illustration Shows How the Woolworth Buliding or Any Other Building Could Be 
Equipt With a Revolving Landing Tower, to Which the Airshipe@Can Make Fast. 

‘ & 

AE REVOLVING 
LANDING 
TOWER 

Passengers and Freight Can Then Be Readily Landed. A Project of This Kind 
Is Entirely Feasible From an Engineering Standpoint. 

HEN the Zeppelin, that is, the 
rigid t»pe of airship, first ap- 
eared it had many inherent 
aults, Prohably the greatest one 
was the inflammable gas carried 

in the sectional ballonets. 
As fast as the Zeppelins were constructed 

they were destroyed mostly by fire due to 
electric sparks, which sect on fire the in- 
flaminable hydrogen gas, 

Secondly, the landing arrangements as 
used by the Gerimans were very inefficient, 
aud it was uot infrequent that the huge air- 
ship became wrecked when coming down to 
earth prior to cntering its mooring shed. 
In the aic, the Zeppelin type is safe enough, 
and even the severest storms can be ridden 
out with comparative safety, that ts, all 
storms except electrical storms, which not 
infrequently set the dirigibles on fire, dune to 
hghtuing. 

Recently, the English have proposed a 
nove} manner jor landing passengers, and 
10 longer do the huge airships of the rigid 
type descend to earth to discharge their 
passengers or cargo. The device used is a 
sort of huge hitching post in the form of a 
high tower held fast by means of cables 
and stays. The upper part of the tower has 
a revolving top section with which the nose 
of the airship comes into contact, and to 
this it is made fast. The passengers and 
cargo leave and enter by means of this re- 
volving top and descend or ascend to earth 
by means of elevators. These towers are 
anywhere from three to five hundred fcet 
high, and the airship can “land” and make 
fast to the tower with comparative safety, 
as ag been aciually demonstrated in Eng- 
land. 

It makes no difference which way the 
wind blows or how hard, the airship will 
simply take its position, similar to a wind 
vane, where it offers the Icast resistance 
to the wind, Jt will ride out the most se- 
vere storm very readily in such a position 
aud in compurative safety. This also has 
Lbecn actually demonstrated, 

The fire danger is now being reduced en- 
tircly by the use of an American idea, 
helium gas, which has approximately the 
same lifting power as hydrogen, but which 
is absolutely uon-inflaminable., 

It does secm that for many years to 
come the rigid type of airship will probably 
lhe the one destined to cacry passcugers and 
freight, while for a long time, the airplane 
will only act as a secondary unit. or as a 
feeder. In other words. the airship will he 
used to cover Jong distances, while the air- 

www americanradiohistory com 

Plane will cover short distances, bringing 
Passengers and freight to the centraf dirigi- 
ble depots. 

\We have today airships with a capacity 
of 2,000,000 cubic fect of gas, and it wiil 
not be long until the 5,000,000 cubic foot gas 
dirigible will be in use. Aviation authori- 
ties think that such airships will be in op- 
cration not later than 1923. 
When it is considered that the huge pres- 

ent-day English airships have a capacity of 
2,000,000 cubic feet of gas, and which can 
now cover a radius of 4,000 miles with- 
out coming down to earth or renewing 
their supplies, it will be seen that universal 
atrial transportation is a feature much 
closer at hand than is realized by most of 

S. 
There is litle doubt that before this year 

has ended one or more dirigihles will have 
crost the Atlantic Ocean. ying alt their 
present rate of speed, which is sixty miles 
per hour, it will be seen that the trip from 
London to New York wil) take only 2 to 2% 
days. The huge 5,000,000 cubic feet of gas 
airships will probably fly at the rate of 100 
miles per hour. The tength of the trip will 
then be cut down to about 1% days. 

While the aerial tower which we discust 
above is probally satisfactory. it has many 
objections, the most important one being 
that it is an expensive item, and, moreover, 
if the airship is to rely upon such a struc- 
ture, it will be almost innpossible for it to 
come down to earth to land passengers 
execpt at such points where the mooring 
taewers are located. This is a clear disad- 
vantage. 

Jn the accompanying illustration the 
writer wishes to advance an idea which so 
far has not heen tried out. but which can 
he readily adapted. The idea is simply to 
moor the dirigible by means of four cables, 
which are thrown from the acrial flier. 
Vhe passengers then will be able to ascend 
or descend from the airship by means of 
lizht elevators operated between the dirigi- 
ble and earth. These elevators, clectrically 
operated, need not be very heavy and can 
be constructed of alumiunom, duralumin, or 
some such material. The power to operate 
these elevators can be taken from the en- 
gines of the dirigible itself. and it will he 
quite an easy matter to take from fifteen 
to twenty passengers on a single trip, 
Our illustration shows the city of Lon- 

don, in the year 1925, with one of these 
dirigihles imade fast to the arial clepot; 
we see here two clevators aperating and 
takingg On passengers and freight. The air- 
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it Having Been 
Demonstrated That It Is Very Difficult to Gring Down the Huge Airships to the Ground—Many Zeppelins Having Been Wrecked That 
Way-It Has Been Proposed to ‘'Land” Airships on Top of Specially Elevated Stations as Here Shown. 
Anchored by Means of Four or More Steel Cables. 
Freight Can Ge Taken on or Put off, as Qur Iliustration Clearly 
Under Way to Make This Feature a Realization. 

Then, by Usin 
The Airship would Se Simpiy 

a Number of Light Elevators or Lifts, the Passengers as Well as 
epicts. This Is Not a Dream of Tomorrow, but Plans Are Actually 

it will Ge Seen That the Airplanes Merely Act as a Sort of “Feeder and They Wilh 
Be Used Mostly to Bring Their Passengers or Freight to the Trans-Atiantic Landing Station. 

ship shown belongs to the regu- 
lar trans-Atlantic Service and 
makes the trip between London 
and Perth, Australia in 414 days. 
Should it become necessary to 
discharge or take on freight at 
non-important centers, it will be 
a simple matter to moor the air- 
ship by means of its cables even 
over a city which has no elabo- 
rate landing station. Nothing 
but four points to which to make 
the cables fast are required. The 
elevators which are carried by 
the airship will do the rest. 
Our cover illustration shows a 

spectacular method of an aérial 
rescue at sea, which immediately 
demonstrates the practical use of 
these eleyators. Indeed, the air- 
ship does not need to make fast 
to the wrecked airplane; it will 
keep its position simply by run- 
ning either one or more of its 
propellers in order to keep from 
drifting. This is quite simple 
even for the present-day airship, 
as it is possible by’ means of its 
propellers to hover over a cer- 
tain spot even with a strong wind 
blowing. In this case, the ele va- 
tor cables only are made fast to 
the wrecked flyer, the gasoline 
tanks of which have been set on 
fire. After the elevator cables 
are made fast, it will be a com- 
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Photo (c) Western Newspaper Union 
This Remarkable Snapshot Shows One of Our Navy's Dirigibles 
Rescuing Two Alrmen Who Retently Fell Into the Sea with 
Thelr Flying Boat off Key West, Florida. One of the Aviators 

Can Be Seen Climbing up the Rope Ladder. 

paratively simple matter to take 
off the passengers, and. if meces- 
sary, the freight, for the huoy- 
ancy of the airplane in the water 
will probably keep it afloat for 
some time. After everybody is 
taken off, the elevator is hoisted, 
the elevator cables pulled in, while 
the airship proceeds on its way. 

This spectacular rescue might 
seem to be a thing of the future, 
but indeed it is not. Our photo- 
graph herewith shows that the 
very same thing has already been 
accomplisht on a smaller scale. 
Very recently the United States 
Navy equipt its dirigibles with 
rope ladders, which made it pos- 
sible to rescue aviators from the 
sea. That such a move was in- 
deed wise, our photograph dem- 
onstrates better than words. Our 
remarkable snapshot slows one 
of the Navy's “blimps” rescuing 
two airmen who recently fell in- 
to the sea with their flying boat 
off Key West, Fla. The nose of 
the airship was simply turned in- 
to the wind, and after some 
maneuvering it finally managed 
to get directly over the disabled 
flyer. The two marooned air- 
men experienced no difficulty in 
grasping the rope ladder and 
climbing aboard the airship, none 
the worse for their adventure. 
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S I review the 

] realize 

fluences 

A 

in this exciting 

Suddenly a ball 

it hecame as big as 

house and plunged thun- 

dering into the 

of the avalanche was 

wondered how anything so small could grow 

to snch an immeuse size. 

time the magnification of feeble actions fas- 

cinated me, and when, 

up the experimental study of mechanical 

and electrical resonance, I was keenly in- 

teresicd trom the very start. 

had it not been for that carly powerful 

impression, [ might not have followed 

up the little spark I obtained with my 

developed my 

best invention, the true history 

of which ] will teil here for the 

coil and never 

first time. 

Scrapping the World's 

“Lionhunters” 

asked me which of 
coverics I prize most. 

a few technical men, 

very able in their spe- 

cial departments, but 
dominated by a pe- 

dantic spirit and near- 

sighted, have asserted 

that excepting the in- 

duction motor 1 have 

given to the world 

little of practical! use. 

This is a. gricvous 

mistake. A new idea 

must not be judged 

by its immediate re- 

sults, My alternat- 
ing system of power 

ment, as a long-sought answer to pressing mdustrial questions, 

how 

that 

An incident of my youth may serve 
to ilustrate. 

managed to climb a steep mountain, in com- 
pany with other boys. 

decp and a warm southerly wind made it just 

suitable for our purpose. 

selves by throwing balls which 

down a certain distance, gathering more or 

less snow, and we tried to outdo one another 

sport. 

Was 

seen to go beyond the 

limit, swelling to enor- 

mous proportions until 

valley 

below with a force that 
made the ground tremlsle. 
bound, incapable of understanding what had 

happened. For weeks afterward the picture 

have oiten 
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My Inventions 
By Nikola Tesla 

V. The Magnifying Transmitter 
a 

wh 
CoS wT 

Ve tein 

events of my past life 
subtte are the iu- ,_ yi 

shape our destinies. 

not be long delayed. 
One winter's day | 

example. 

The snow was quite 

We amused our- 

would roll lar conditions. 

Sd existing machinery ; 

This Photograph Shows 
the Famous Tesla Tower 
Erected at Shoreham, 
L.l.. N. ¥Y. The Tower 
Was Dismantiled at the 

Note the Huge Slze of 
the Structure by Com- 
aring the Two - story 
ower Plant in the Rear. 

The Tower Which Was 
to be Used by Tesla in 

Outbreak of the War. It - ‘8 a His “World Ireless 
Was 187 Feet High. Was Never Finished. 
The Spherical Top Was Iltitustratton Opposite 
68 Feet in Diameter. Snows it Completed. 

I looked on spcll- 

before my eves and I 

Ever since that 

vears later, I took 

Possibly, 

Engines. 

my dis- 

This depends on the point of view. 
engiies 

Not 

MAGINE a mana century ago, bold enough ta design and actually build a huge tawer 
with which ta transmit the human vaice, niusic, pictures, press news and even power, 

thra the earth to any distance whatever iwithout wires! Ue probably would have been 
hung or barnt at the stake. So when Tesla built his famous tower on Long Island he was 
a hundred years ahead af his time. And foolish ridicule by our latter day arov-chair 
“savants,” does nat in the least mar Tesla’s greatness. 

The titanic brain of Tesla has hardly produced a mare amazing wonder than this 
“magnifying transmitter.” Contrary to papular belief his tower was not built to radiate 
Hertzian waves inta the ether. Tesla's system sends out thousaads of horsenower thru 
the earth he has shown experimentally how pawer can be sent without wires over dis- 
tances from a cantral point. Nor is there any mystery about it how he accamplishes the 
result, lis historic U, S. patents and articles describe the method used. Tesla’s Mag- 
nifying Transmitter is truly @ modern lamp of Aladdin. 

EDITOR. 

a rege 

transmission came at a psychological mo- 

Copsright, 1919, by E. P. Co. A rights reserved 

Afr. Testa’s orticles started in our February issue 
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and altho considerable resistance fad to be 
“tS overcome and opposing interests reconciled, 

as usual, the commercial introduction could 

Now, compare this situ- 
ation with that confronting my turbine, for 

One -shon!d think that so simple 

and beautiful an invention, possessing many 

features of an ideal motor, sliould be adopted 
at once and, undoubtedly, it would under simi- 

But the prospective effect of 

the rotating field was not to render worthless 
on the contrary, it was 
to give it 

value. 

itself to new enterprise 
as well as to improve- 

ment of 

turbine is an advance of 

a character entirely dif- 
ferent. It 

departure in the sense 
that its success would inean the abandonment 
of the antiquated types of prime movers on 
which billions of dollars have heen spent. 

Under snch circnmstances the progress must 
necds be slow and perhaps the greatest im- 
pediment is encountered in the prejudicial 
opinions created in the minds of experts 

by organized opposition. 

day I had a disheartening experience when 

I met my friend and former assistant, 
Charles F. Scott, now professor of Elec- 
trical Enginecring at Yale. 
seen him for a long time and was glad 
to have an opportunity for a little chat 

at my office. Onr conversation 
naturally enough drifted on my 
turbine and | hecame heated to 
a high degrce. 

claimed, carried ‘away by the 
vision of a glorious future, “my 
turbine will scrap all the heat- 

in 
stroked his chin and looked away thoughtfully, as thongh mak- 

additional 

The system lent 

the old. My 

is a radical 

Only the other 

I had not 

“Scott,” I ex- 

Scott the world,” 

ing a mental calcula- 

tion. “That will make 

quite a pile of scrap," 
he said, and left 
without another 

word ! 

“Aladdin’s Lamp”. 

These and other in- 
ventions of mine, 

however, were noth- 

ing more than steps 

forward in certain 

directions, In cyoly- 

ing them I simply fol- 
lowed the inborn instinet to tinprove the present devices without 

(Continued an paye 148) 
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THIS PHOTOGRAPH OF A MODEL SHOWS HOW THE TESLA TOWER BUILT ON LONG ISLAND, EIGHTEEN YEARS AGO, WOULD HAVE 

LOOKED COMPLETED. FROM [TS APPEARANCE NOBODY WOULD INFER THAT IT WAS TO BE USED FOR THE GREAT PURPOSES 

WHICH ARE SET FORTH IN HIS ACCOMPANYING ARTICLE. 
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‘ELECTRO 
S MAGNET | re ACTION CONTACT ELECTRO 

MAGNET 

is iad ag Upright On a Single Track by Means of a Gyroscope, While the Cars Are Propelled by Powerful 
Whic 

Solving the Trans 

INCE the advent of the steam locomo- 
tive in the early 50’s of the last Cen- 
tury, no progress whatsoever has 
been made as far as speed of our 
railways is concerned. We are to- 

day not riding faster either in our electric 
or steam railways than our grandfathers 
did 60 years ago. It is true that we have 
greatly improved everything else as far as 
comfort, safety, etc, is concerned, but the 
speed has not been in- 
creased whatsoever. Sixty 
miles an hour was an every- 
day occurrence sixty years 
ago, and was attained by 
many trains. ‘Today, the 
average speed of the steam 
or electrical railways does 
not approach more than 50 
miles, 
Present Disgraceful Con- 

ditions. 
What are we to do? In our big cities we 

are running street-cars on the surface, 
trains on elevated railroads and down in 
the subways. The more roads we build, 
the more acute becomes the shertage of 
transportation as far as passengers are con- 
cerned, and in any big city transportation 
facilities are always woefully behind the 
actual demand. In the morning everyone 
goes to business about the same time and 
in the evening everyone must ride home— 
our so-called rush-hours. The density of 
travel thus become enormous, particularly 
in cities like New York or Chicago, where 
conditions, as is well known, are intolerable, 
and in many cities, disgraceful, If it were 
possible to operate our railroads with 
safety only two or three times as fast as 
they are running now, it stands to reason 
that evervbody would have a seat, an im- 
possible condition now. 
We cannot run our trains faster than 

existed in France. 

its successful operation. 

Two Glass Plates Are Dipt Into Water. 

# 
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By H. GERNSBACK 

A Railway Which 

Actually Existed 

Im Framce 

they run now without encouraging acci- 
dents such as collisions, derailments, etc. 
As far as the present day railroad is con- 
cerned, it 1s not possible to increase its 

HIS is the story of a most extraordinary railway which at one time 
Its inventor was killed by the invading Germans 

in 1870. A railroad that is practical and which has demonstrated 
It is practically frictionless and can move 

SAFELY with a speed of one hundred miles an hour. 
thruout the world. 

SS a 

speed at all. There is, however, one solu- 
tion, an invention which dates back to 1852. 
we refer to the Gliding Railroad which ac- 
tually had been tried in France, and had 

Fig. 1. The Principle of the Gliding Railway. 
The 

Upper Plate Will Glide With Astonishing 
Ease. The Two Plates Do Not Touch. 

Thin Water Film Separates Them. 
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_-CONTROL LEVER 
7 CAR SPRING 
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(See Fig. 3.) The Train Itself 
Electro-magnets, the Contacts of 

ork So Easily that a 

been perfected in a small way. At that 
time, however, many technical obstacles 
made the project impossible, but all of 
these objections have now been overcome 
by new inventions and methods which we 
will discuss more fully. 

Principle of Gliding Railroads. 
Let us turn to Fig. 1 which gives us the 

principle of the gliding railroad. Take two 
smooth pieces of glass, such 
as are used for photographic 
plates. Boil them in water, 
until the gelatin comes off 
and clean thoroly. Use one 
large plate and one small 
plate as shown in illustra- 
tion. Dip the two plates 
into water, and place the 
small plate on top of the 
larger. It will be seen that 
the small plate will glide 

with remarkable ease over the large plate. 
The important thing to note is that the 
two plates do not touch. They are sup- 
ported by a thin film of water, hence the 
top plate glides on an exceedingly thin” 
water film, As we move the plates back 
and forth we squeeze out the water little 
by little, and as soon as the plates touch, 
the free movement will stop. Were we to 
drill a hole in the top plate and attach a 
small tube to it containing water under 
pressure, we could then for a long time 
move the plate back and forward with very 
considerable ease; we would then always 
maintain a good water film on which our 
top plate could. glide, 

Exactly this is the principle of the glid- 
.. ing railroads, first invented by L. D, Gir- 

ard, a great French engineer. Already in 
1852° M. Girard proposed to replace the 
ordinary railways by means of hydraulic 
propulsion, He was quite successiul with 
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his first models and in_ 1854 he 
conceived the idea to replace the 
wheels by means of /tydraulic 
skates gliding over flat rails. By 
means of this method, he did 
away entirely with all friction 
for the reason that fre inter- 
posed between the skate and the 
track a film of water wnder 
pressure. At first M. Girard 
was using comprest air, but 
he found that it was necessary 
to use water under pressure be- 
cause air did not give satisfac- 
tory results. 

Railroad was Actually in Use. 
He actually constructed on his 

property de la Joncheére, near 
Paris, such a wheelless railroad 
which had no locomotive, the 
cars of the train gliding on a 
film of water. The propulsion 
of the train itself was affected 
by a sort of turbine arrange- 
ment whereby a stationary water 
jet was hurled against stationary vanes 
mounted under the cars. In other words, the 

train acted as the stationary part of a tur- 
bine, while water jets placed alongside the 
road, and operating automatically, pushed 
the train along. This railroad worked very 
well and actually transported passengers in 
a limited degree. 

from Paris to Argenteuil. Unfortunately, 
the Franco-Prussian War in 1870 then 
broke out and his experimental railroad at 
de la Jonchére was ruined by the Germans 
and Girard himself was killed. Neverthe- 
less, the principle had been proven sound 
by actual practise, There is no reason why 
with modern methods and improvements it 
cannot be made a huge success. j 

In our Fig. 2 is shown one of Girard’s 
hydraulic skates or shoes and its operation. 
M. Girard’s train had two flat rails, and 
each car had four hydraulic skates or shoes 

which replaced the usual wheels. Fig. 2 
shows three views of the shoe. It will be 
noted that water pressure is supplied to the 
shoe which fills the interior fully. As soon 
as the pressure becomes high enough, it 1s 
obvious that the water must escape by rais- 
ing the shoe clear from the rail, providing 
enough pressure is used. While the water 
escapes, it will be readily understood that 
the shoe itself can nowhere touch the rail 
proper. In _ other 
words, fhe shoe 
floats on a thin film 
of water. If no 
other means were 
provided, it can be 
seen that an enor- 
mous quantity of 

CONOR RT 

Fig. 4. Showing the 
Propulsion Used in 
the early French 
Gliding Wheelless 
Trains. revolving 
Pinion Engages with 
a Rail Rack, Thus 
Pushing the ‘Train 
Along. Illustration 
Also Shows the 
Method of Hydraulic 
Shoe with Comprest 
Water, and How the 
Lost Water Is Sucked 

Back. 

EEA MRA 

water would he 
needed to supply 
the hydraulic shoes, 
while the train was 
moving, or even 
standing still. The 
water would squirt 
out incessantly. 

Cross Section of length 

Fig. 2. Showing the Con 

Chambers. 

Account of the Guard Rails. 

In 1869 M. Girard ob- 
tained a concession from the French Gov- 
ernment to run a wheelless railroad line 
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No Water Is Lost, 

However, another French engineer, M. 
Barre had the happy idea to recover nearly 
all the water, and this arrangement is also 
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Suction chamber ~~Woter pressure chamber, | 

Fig. 3. A Modified Form of the Hydraulic 
Shoe. It Works Similarly to the One In Fig. 

Note the Piston rrangement Which 
Gives the Train a Feathering, Cushion Effect. 
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Cross Section at Wietth 

struction of the Hydraulic Shoe In Several 
Views, The Water Is Pumped Into the Shoe Under High Pressure. 
As the Water Leaves the Shoe, It Is Sucked Back Thru the Suction 

The Hydraulic Shoe Cannot Leave the Track On 
(See Upper Right Hand Detail Sketch.) 
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shown in Fig, 2. Running near 
the edge of the hydraulic shoe 
will be found an annular suc- 
tion chamber which is con- 
nected to a suction tube. It 

? will be realized that as quickly 
’ as the water is prest out 

trom under the shoe, it must 
pass the suction chamber, and 
here it is sucked back to the 
mater reservoir of the train to 
be used all over again. With 
this ingenious arrangement, it 
will be readily seen that practi- 
cally no water 1s lost except a 
minute quantity used in wetting 
the rail, and this loss per train 
amounts to only a gallon or two 
per mile, even for a heavy train. 
A very important, and as a 

matter of fact, the most im- 
portant part of this railway is, 
that as the cars glide on water 
they can be made ta run with 
marvelous case. 

Child Can Pull Train. 
M. Girard already demonstrated that 

a sty year old child could move a stand- 
ard railway car rapidly over a track, so 
easily does such a railway operate. The 
reason is of course that no metal of the 
train touches the track, therefore nearly all 
friction is supprest. By actual experiments 
it has been shown that M. Girard’s cars 
could be moved with a weight one half of 
one thousandth of the weight of the car. 
In other words, a railroad car weighing 
several tons can be pushed along rapidly 
with an expenditure of a few pounds of 
energy. The water film itself is of course 
exceedingly thin, measuring only from one- 
half to three-quarters of a millimeter. In 
other words, not much thicker than six 
sheets of paper on which this story is 
printed. Nor was the water pressure as 
high as one might think at first:—10 Ibs. 
per square centimeter. 

M. Girard found his greatest trouble in 
two points, First, he had trouble with his 
rails at the point where the latter con- 
nected. Jt is of course necessary that a 
railway of this kind should have an ex- 
ceedingly smooth metal rail which must 
not have any uneveness whatsoever. Also 
where the rails join, it was found neces- 
sary to interpose pieces of leather or soft 
rubber, otherwise the water would squirt 
out between the rails. Of course, we 

would not have this 
dithculty today he- 
cause we would 
simply weld the 
rails together, mak- 
ing them a uniform 
piece of metal. This 
source of trouble, 
and it was M. Gir- 
ards greatest one, 
would be unknown 
today. The other 
great difficulty was 
to propel the train. 
How to Propel 
Wheelless Trains. 
There was used 

in Paris at one time 
an arrangement as 
shown in Fig, 4. In- 
asmuch as no wheels 
are used, and be- 
cause the hydraulic 
shoes have no trac- 
tive effect them- 
selves, entirely new 
means must be pro- 
vided to move the 
erain, The old 
French idea is 
shown in this illus- 
tration where a rail 
rack was run all 
along hetween the 
(Cont, on page 336) 
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Top Right: Full Length View of Helicopter No. 1, Showing the Testing [Installation of the Vital Features of the Machine. Lower Left: 
Showing the Temporary Installation of Two Electric Motors Each Capable of Developing a Maximum of 100 Horse-power. The Upper Gear 
Wheel of the Reducing Gear Is Seen Just Above the Box-Like Structure, Which Carries the Large Dial of the Platform Scales Used in 
Measuring the Lift or Thrust of the Propellers at Different Speeds and Power. The Motor Foundation Was Pivoted So That It Would 
Show Any Tendency of the Propellers to Turn the Whole Machine About Its Center. This |mpultse Was Found to Be Practically ent aD IS. 
and the Entire Apparatus When Running at Maximum Trial Speed Could Be Rotated Freely to Right or Left by the Pressure of One’s 
Hand. While Guys Were Attached to the Top of the Shafting to Steady the Machine, This Precaution Was Found rpg papeded § Because 
the Apparatus Stabilized Itself in a Pronounced Manner, the Faster the Screws Revolved. L.ower Right: Detalls of the Propeller Blades, 
Guying and Shafting of Helicopter No. 1. Top Center Photo: Or. Peter Cooper Hewitt in the Center. Thomas A, Edison, Who Is Inter- 

ested in the ‘‘Helicopter,”’ at Dr. Hewitt’s Left and One of Dr. Hewitt's Technical Assistants to His Right. 

The “Helicopter”, A Vertical 
By ROBERT G. SKERRETT 

HE HELICOPTER has been an _ ture of the program. The cessation of hos- copter lagged. Now, however work is about 
aeronautical puzzle ever since in- _ tilities caused a tremendous slump in avia- to be resumed, and both Dr. Hewitt and 
ventive genius tackled the problem tion, and interest for the nonce in the heli-- Prof. Crocker are positive in their asser- 
of producing a heavier-than- tions that the craft will do as well 
air flying machine. Mechanical . aloft, as it has done within its hangar 

success Of a sort has been realized at Ampere, New Jersey. 
from time to time by those variously The fundamental stumbling block 
engaged in. this undertaking; but so heretofore has been a propeller capa- 
far as the records show no full-sized ble of translating into effective thrust, 
craft of this type, with one exception, or lift, a sufficient measure of the 
has been produced capable of lifting je prime mover’s developed power. None 
its designed full load. In short, they -' of them has in the past given, at useful 
have heen unable to rise as they stood. working speeds, more than 10 pounds 
The one exception is the reason for of thrust per unit of horse-power— 
being of the present article. most of the aviation propellers fall 

In an effort to strengthen our coast considerably below this in perform- 
defense during the recent conflict, ance. The propellers evolved by Dr. 
Doctor Peter Cooper Hewitt, who has Hewitt and Prof. Crocker have yielded 
given the world the most economical more than 20 pounds of thrust per 
form of artificial light in his mercury horse-power! These engineers have 
vapor lamp, and Professor Francis achieved this by breaking away from 
Bacon Crocker, long the head of the the generally accepted types of aero- 
Department of Electrical Engineering tiautical screws both in the matters of 
of Columbia University, combined size, design, and the materials em- 
their talents to bring to a practical ployed. To be brief, they are adapta 
head certain experiments with the tions of the aerofoil—the blades are 
helicopter initiated by Dr. Hewitt in a in relatively miniature airplane wings. 

Without elaborating upon the physi- 
cal circumstances under which the 
usual airplane propeller of relatively 
small diameter functions, it will suffice 

1906. They began their work in 1917, 
and a year ago brought their labors 
to a brilliant climax after they had ve 
put Helicopter No. 1 thru a series of 
exhaustive tests. The armistice was to mention that it revolves at a speed 
declared just as the ground trials were ay Matty. Korerunner ok the Melicopter—a dissin Guan varying from 1,000 to 2,000 times a 
finished and flight was the next fea- Vertical Flier Proposed by Mr. de La Landelle in 1863. minute; it has a very large percentage 
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of slip; and its effectiveness is greatly re- 
duced by the way in which it disturbs the 
air well ahead of it. This latter motion 
cuts down proportionally the screw’s hold 
upon the atmosphere and its capacity to 
exert a propulsive effort. As the onter 
portions af a propeller’s blade do most of 
the helpful work, it is evident that the hub 
and the massive inner sections of the hlades 
are something of a handicap. Finally, ow- 
ing to its moderate diameter, the ordinary 
airplane screw has only a modest volume 
of air to work upon. 

In planning Helicopter No. 1, the first 
aim was to obtain propeller blades having 
high sustaining and propulsive factors, as 
the entire burden of hft and horizontal 
movement was to depend upon the screws. 
These were mounted upon concentric, tubu- 
lar shafts, revolving oppositely. It was 
not enough to use aerofoil blades; 
it was quite as necessary to have 
recourse to propellers of large 
diameter, driven at comparatively 
low angular velocities, which would 
act upon a large mass of air with- 
out previously setting up discount- 
ing perturbations. To this end, 
each of the propellers of Helicop- 
ter No. 1 has a diameter of 51 feet, 
and the speed of revolution is 
about 100 turns a minute. 
The blades are attached to tubu- 

lar steel] arms, and placed where the 
periferal speed will make most ef- 
fective their length of 15 feet and 
their breadth of 2% feet. The 
blades consist of a succession of 
transverse partitions or frames of 
aluminum over which is laid, top 
and bottom, a single sheathing of 
the same metal. To prevent “chat- 
tering” the blades are attached to 
the supporting arms forward of the 
center of pressure, Therefore, the 
blades are, in effect, drawn instead 
of being pushed thru the air. This 
arrangement gives the blades a cer- 
tain measure of automatic adjust- 
ment of pitch when meeting with 
varying stresses and changing an- 
gles of travel on the part of the 
machine. 
The vital features of Helicopter 

No. 1, as assembled for testing, 
weighed something less than 2,3 
pounds. When the screws were 
turned at the rate of 70 revolutions 
a minute—their two electric mo- 
tors then developing 126.5 horse- 
power—the total effective [ft 
amounted to 2,550 pounds, i. e,, 
20.2 pounds of lift per horse-power! 
Electric motors were used in place 1. 
of aviation engines because they ¢. 
made it possible to carry on the 
tests progressively, from the low- 
est speeds upward, and to read off 
at the electric meters the actual 4. 
power consumed at any moment. 
The driving apparatus between the 
motors and the shafts consists of 
an ingenious reducing gear by 

3. 
the Machine and Alternate} 
Loads When the Craft Is 

Fem Equally. 

ELECTRICAL EXPERIMENTER 

Furthermore, due to the fact that the 
screws neutralize one another, so far as 
they might tend to turn the engine plat~ 
ferm about its center, it is at once evident 
that the helicopter will not spin about its 
awn axis when aloft. Also, it will, for 
this reason, be easily steered by the rud- 
ders to be provided for that purpose. Dr. 
Hewitt has designed a double reducin 
gear which will operate at a ratio of 
to 1. By means of the wide use of op- 
posing forces, and the employment of anti- 
frictional bearings, this engineer-scientist 
obtains a series of dynamic couples which 
neutralize one another and thus insure 
balanced action. 

In all of its essentials, Helicopter No. 1 
is a practical man-carrying machine, and 
can be made ready for flight by substituting 
two airplane engines in place of the testing 

a 

Inner Concentric Shaft Which Rotates Upper Propeller, 9. 
jf al Concentric Shaft Which Rotates the Lower Pro- 

peller a 
Permanent Tubular Sleeve Which Takes the Weight of 

Bears the Lift and Compression 
lying or at Rest. 

Upper Wheel of Reducing Gear. 
5. Lower Wheel of Reducing Gear. 

the En 
Drive 

which it is feasible to step down 6. Engine Foundation Structure. 
the prime movers’ speed from 1,400 Ms t Aviatlon Motors. 

to 100 revolutions a minute. This ri eee 

makes it practicable to employ the 
high-speed aviation engine and yet 
to obtain the desired low rotary 
movement of the propellers. 
The reducing gear was developed 

by Dr. Hewitt, and, while possess- 
ing a measure of flexibility to meet 
the variable stresses of mechanical 
flight, is, nevertheless, positive in ~ 
the contacts between the pinions of 
the engine shafts and the two 
geared wheels to which the upper 
and the lower tubular propeller shafts are, 
respectively, secured, Revolving oppositely, 
the propellers exert a very notable stabil- 
izing moment; and so marked is this effect 
that it was unnecessary to steady the ma- 
chine by guys during the ground trials! 

that Direction. 
Helicopter to Travel Rearward. 

After the Craft Is Started Horizontally at Any Angle of Ad- 
vance, the Rudders 13 and 14 Are Set Oppositely, Thus Form- 
ing a Dynamic 
Inclined and Upon the Desired Line of Travel. 

15 and 16. Rudder Yokes. 

Couple Which Tends to Hol 

electric motors. Jt is only necessary to 
tip the machine a matter of about five de- 
grees toward the bow or toward the stern, 
to propel it at high speed in either of these 
directions. This tipping action is effected 
by suitable rudders ; and when the helicop- 

The Geared Pinions on 
ine Shafts Are Introduced Between These Wheels and 

The Shaft of the Lower Propeller Is 
Secured to the Upper Wheel and the Shaft of the Upper Pro- 
peller Is Attached to the Lower Gear. 

Rudders That Can Be Swung Both Horizontally 
and Tipped to the Right or Left from the Vertical. 
Ing Them isded nether A the 
ends to Rotate the Fus 

Port or Starboard. 
Face Is Vertical Instead o 

By Tip- 
Down Draft from the Propellers 

elage So That the Craft Will Swing to 
By Tipping No. 11 So That the Rudder 

Horizontal the Machine Its tIn- 
clined by the Head and Will Then Advance Horizontally in 

Similarly So Inclining No. 12 will Cause the 

the Machine 

869 

ter has assumed the desired angle, a double 
set of vertical rudders, opposed to the line 
of advance, act against one another and 
hold the machine in that plane of motion. 
The helicopter will be able to hover aloft, 
and can be made to ascend or descend 
vertically with the utmost deliberateness. 
With half of the engine power “dead” the 
helicopter will return to earth at a safe 
speed. However, because of its high ratio 
of thrust per unit of power, it is feasible 
to equip an aircraft of this kind with a 
reserve motor which can be put in gear 
at the will of the pilot or automatically 
upon the failure of any of the working 
engines. . 

Professor Crocker has thus summarized 
the advantages of the present type of flying 
machine: “The helicopter will start from 
any moderate space such as a roof or or- 

dinary street, and come back to 
land on the same spot. It is in- 
herently stable and cannot dive, 
the support being all above and 
the weight below; so that special 
skill is not required to operate it 
at high or low speeds to prevent 
it from getting out of control. 
The helicopter is substantially 
fireproof, being constructed thru- 
out of metal. To build it, no labor 
or materials that are difficult to 
obtain are needed. The craft can 
be constructed in an_ ordinary 
machine shop, and can be assem- 
bled, disassembled, or repaired 
with the skill and facilities com- 
mercially available. The heli- 
copter is far less noisy than the 
airplane and, because of its gen- 
eral design and arrangement, less 
conspicuous when up in the sky.” 

As the editors see it this re- 
markable development in flying 
machines certainly looks like a 
long step in advance, if all of the 
many predicted qualities inherent 
in its design are fulfilled in actual 
flight. Especially in war-time will 
the marked advantages of this 
type of aircraft be apparent, for 
its visibility will be far less than 
that of the present airplane, which 
has wings of considerable area. 
Besides, the small wings or re- 
revolving screws of the Helicop- 
ter will prove a difficult target for 
the enemy gunners, whether aloft 
or on land. The cab of the Heli- 
copter can be armored so as to 
readily withstand ordinary bullets 
and shell fragments. And just 
imagine the great superiority of 
an aerial observing station that 
can “hover” about, in one spot if 
need be, in order to gain an ac- 
curate sight on enemy artillery 
and other activities. 
We have now considered some 

of the advantages of the Helicop- 
ter, but it would seem to the edi- 
tors that there are also some dis- 
advantages. For instance, owing 
to the small sustaining surface of 
the screws, which act virtually as 
wings also, what will happen if ac- 
cidentally or in battle, the engines 
happen to fail? It would seem 
that the airship would obey the 
law of gravity and dart earthward 
at a rapid rate. Airplanes can 
volplane down safely if the engine 
stops, as their superior wing sur- 
face allows of their doing so; 
but perhaps the inventors of the 
Helicopter here shown have cir- 
cumnavigated this problem in a 
manner which they have kept to 

themselves so far. 
Those interested in trying out the merits 

of the Helicopter flying machine will find a 
most interesting article on a successful fly- 
ing model of this type, by Mr. William J. 
Beach, in another part of this journal. 
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Is the 

ENRY WOODHOUSE, the well- 
known aviation expert, recently 
gave out a report that there had 
been plans disclosed in Chicago 
for a radically new type of flying 

craft, to be propelled by electricity entirely, 
and therefore to be of such great power 
and efficiency as to be able to make flight 
around the world. 

This wonderful new flying machine, he 
said, was designed for propulsion thru the 
air by electric motors driving the propeller 
blades, with a total horsepower of 6,000. 
The airplane is also credited with being 
capable of carrying from 75 to 100 pas- 
sengers, and the wings are to have a spread 
of 240 feet, while the airship itself is 180 
feet in length. The appearance of this new 
flying craft is shown in the accompanying 
illustration. 

WHAT DR. WILLIAM WHITNEY CHRISTMAS 
THINKS OF THE ELECTRIC AIRPLANE. 

Before going further, it would be well 
to listen to what a leading aviation expert, 
Dr. William Whitney Christmas of New 
York, has to say with respect to electri- 
cally-driven airplanes. Dr. Christmas is 
the inventor of the famous “Christmas 
Bullet,” whose cantilever supporting wings 
are flexible like a bird’s, but not to the 
same extent. The “Christmas Bullet” is 
the fastest plane in the world and has made 
200 miles an hour on official test, when 
fitted with a liberty motor. Recent unof- 
ficial reports from France, mention a new 
record for an airplane flight of 226 miles 
per hour. Dr. Christmas has been con- 
nected with aviation matters from the days 
of Professor Langley, and his views upon 
the subject of airplanes are therefore of 
interest to us. 

Dr. Christmas said: “In suggesting that 
airplanes be driven by electricity, I realize 
that I am making myself open to severe 
condemnation by many well informed 
pate who say that it cannot be done. 

evertheless, | am of the opinion that the 
ultimate craft of the air will be electrically 
driven. 

“It is not my part to say how this is go- 
ing to be accomplished, but to argue from 
the present failings of the aviation gas en- 
gine to the conveniences of electric motors. 

“As is well known, an airplane depends 
upon its motor to stay in the air and the 
very delicate adjustments required on com- 
mon aviation motors make them not en- 
tirely reliable. There are so many parts 
that can wear out or get out of adjustment, 

Heard German 
It is a common knowledge, especially 

among men of the U. S. Signal Corps who 
served with the A. E. F., that by means of 
the wonderful 6, 8 and 10 stage audion am- 
plifiers, available in the present war, and 
by placing a parallel loop of wire over a 
few hundred feet near the front lines, 
that enemy conversations could be easily 
and accurately intercepted and amplified. 
As we have just said, this phenomena is 
more or less well known, but it is not gen- 
erally known, we believe, that, as recently 
pointed out by a U. S. radio expert who 
invented the amplifying radio buzzer sys- 
tem used in trench and field warfare car- 

ELECTRICAL EXPERIMENTER 

What An Eminent 
Airplane Engi- 

meer Says 

that it is a wonder they show up as well 
as they do. 

“I do not mean that they are altogether 
unsatisfactory, but I do say that they can 
be improved upon by substituting a com- 
mon electric motor. 

“The electric motor is compact. While 
the present day motors are heavier and 
bulkier per horsepower than most aviation 
engines, this is because aviation engines 
have been refined for the particular service 
on airplanes and electric motors have not. 
Now if our electrical geniuses put their 
heads down to the job or developing a fine 
aviation motor, they will doubtless come 
within the same limits that the gas engine 
men have attained. 

“The problem of supplying the electric 
energy to the motor on electrically-driven 
airplanes is, as we might surmise, some 
problem! However, it is not insolvable, 
and there are three obvious ways to be 
suggested. One—to carry storage batter- 
ies; two—to transfer electrical energy by 
wire or wireless, i.c., as by means of a de- 
pending trolley cable between the airplane 
and a contact or third rail, over the contact 
rails of which would run a contact shoe 
at the lower end of the cable; and the wire- 
less transmission of energy, referring to 
the ideas of Dr. Nikola Tesla, of course 
not developed yet to the stage of practic- 
ability; and third—a gasoline-electric air- 
plane in which great constancy of power 
and beautiful control of driving screws are 
obtainable. In this scheme ‘the gasoline 
engines drive dynamos which generate elec- 
tric current, and this current is then con- 
trolled as desired by the pilot, and fed to 
one or more electrically-driven motors to 
which the screws or propellers are at- 
tached.” 

THE GASOLINE-ELECTRIC AIRPLANE TO 
THE FORE. 

As the accompanying illustration shows, 
the layout and arrangement of. the electric 
propelling mechanism on the newly pro- 
osed airplane described by Mr. Wood- 
cca is along well-known and _thoroly 
tried engineering lines and corresponds to 
the electric drive on our newest battleships. 

There is not a very great loss in con- 
verting the mechanical energy developed in 
the gasoline engines (of which there are 
two in this case) into electrical energy as 
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developed by the dynamos; and these losses 
are more than compensated for in apply- 
ing the electrical drive to the airship, by 
virtue of the much smoother operating 
control and driving qualities. One thin 
is certain—that with this arrangement of 
gasoline-electric propulsion we know it will 
work !—providing we build our electric ma- 
chinery sufficiently light, as Dr. Christmas 
has pointed out, so as not to over-burden 
the flying craft with useless dead-weight. 
The power-plant here shown, comprises 

6,000 horsepower of electric motors driv- 
ing the four screws, or each motor pro- 
duces 1,500 horsepower. The motors may 
be operated in pairs in case one generat- 
ing set should fail, and therefore the two 
inside or else the two outside screws can 
be used. 

The two dynamos develop 3,000 HP. 
each and are driven by two 3,200 H.P. gaso- 
line engines. The pilot in his cabin, atop 
the main body of the aircraft, has full con- 
trol of the speed of the propelling screws 
at all times. Where the propellers can be 
so accurately and easily controlled, as in 
the case with the electric drive, the ease 
of handling of the airship is greatly en- 
hanced, as for instance by speeding up the 
screws on one side, and reducing their 
speed on the other side, etc., especially in 
bad weather. With electrified airships there 
comes many other niceties for long distance 
journeys, such as electric cooking, electric 
eating, electricity for operating a power- 

ful radio set, electric lights, and an elec- 
trical gyroscopic compass. 

As will be noted from the illustration, 
the radio antenna in this machine follows 
the latest departure in this direction, and 
the wires constituting the antenna are 
placed inside the wings. 

Objection might be raised on this point 
that there is considerable danger of fires 
owing to electric discharges from the an- 
tenna wires, but it might be said that the 
latest idea in building such machines is to 
cover the wings with sheet aluminum or 
aluminum alloy sheeting, in the same man- 
ner as some of the German and other for- 
eign planes have been successfully built. 

As will be seen, there is room for a 
limited amount of baggage on such an air- 
plane, and for night trips, sleeping quar- 
ters may be provided on the order of the 
well-known Pullman car accommodations— 
that is, by converting the seats into berths. 
Powerful electric searchlights are avail- 
able for flying at night, and especially for 
landing purposes, while port and starboard 
lights or markers are fitted on all such 
planes at the present time. 

Conversation One Mile Away 
ried on by the Allied troops, it was pos- 
sible by the use of the high power ten- 
step amplifiers, both French and American 
type, to overhear telephone conversation 
and also telegraphic signals whenever the 
Germans happened to communicate over 
wires, at a distance of one mile behind the 
front line trenches. Interrogated at this 
point, the expert explained that not such 
a long wire loop was necessary as might be 
supposed, but that a wire about 250 feet 
long, placed parallel to the German 
trenches, was all that was necessary, and 
just to show that the “Yanks” had the 
“Boche” on the run long before he en- 

tered his trenches, underground dugouts 
and wine cellars, it is a matter of record 
that the Allied troops, in many instances. 
and particularly toward the close of the 
war, found whole sections of German tele- 
phone instruments over a considerable area 
near the front lines entirely sealed with 
red labels marked “Verboten,” and, fur- 
thermore, some of the captives stated that 
their troops had been ordered not to use 
the telephone at all under any considera- 
tion, even where the wires were laid in 
iron pipes. Many other valuable uses were 
made of these eight and ten-step vacuum 
amplifiers, some of which will be described 
in future articles. : 
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creasing sizes of aircraft, 

gigantic “gas bag’ which successfully flew 

E are gradually bccoming accus- 
tomed to the sight of rapidly in- 

espe- 
cially those of the lighter than air 
or Zeppclin type, and those who 

had the good fortune to see the R-34, the 
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By GEORGE WALL 
that will prove a distinct surprisc to those 
who have not been following the progress 
of aviation in the past few months. 
Already in England and Franec they 

have developed and built beauttinul air- 
planes which have a capacity of from thirty 
to fifty passengers, that almost outrival our 
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All the Pleasures of City Life Are to Be Found in the Latest Giant Dirigible Aircraft—Even to an Electric Elevator. 

i | nt Wi 

: thy : 

arfiunnetl lel 
il 

th... ath 

oa No. 11 

on the floor and curtains at the windows, 
with panelled ceilings and electric lights. 

The accompanying illustration shows 
what engineering refinement has done in 
the perfecting of living conditions for pas- 
sengers on the latest dirigible or Zeppelin 
type of aircraft. These gigantic “gas bags” 

AIRSHIP LIFE _ 
UP-T0-DAT E gaaam 

TALKING To HER 
FRIEND SOO MILES Mallee 

{ 

—— 

- 

Pe ENJOYING WF 
me ELECTRIC SHAVE 

Copyright, 1920, by E. P. Co. 
The Staterooms 

Are Arranged in Circular Fashion, Which Has Many Commendable Features. 

across the Atlantic Ocean from England 
to America and back, will perhaps expect 
most anything in the atrship of tomorrow. 
However, there are many developments in 
a number of these huge aircraft now pro- 
posed and being built in various countries 

finest railroad train appointments m their 
luxurious furnishings, parlor-car chairs and 
even to a wash room such as one finds 
on the giant Candron passenger-carrying 
plane, recently exhibited at the great avia- 
tion salon in Paris, Here we find carpet 
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are far larger than one would first imagine, 
as the picture clearly shows, their height 
easily accommodating nine stories, equiva- 
lent to a nine-story hotel, and they pro- 
pose to fit the one or more passenger com- 

(Continued on page 1168) 
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EW people realize the enormous 
amount of energy locked up in the 
earth’s atmosphere. The amount of 
latent horse-power available thru the 
moving air currents in our atmos- 

ohere amounts to billions of horse-power 
annually, and constitutes one of the great- 
est, 1f not the greatest, source of energy of 
unharnest power available to man. 
We may say that we have reached the 

peint today where the exploitation of coal 
is no longer very economic. The reasons 
fer this are manifold, 
What we are doing now is to mine the 

coal at enormous expense, tying up an enor- 
mous ameunt of man power to bring the 
coal to the surface of the earth. Then we 
load this coal into trains at great expense, 
move the trains to far-away points—the 
average distance being over 1,000 miles for 
every car of coal. In this we not only 
consume more coal for moving the coal 
itself, but we block railway traffic with our 
long coal trains and prevent other more 
erofitable business from taking its due 
course, 

Of course we fave to do it now, coal 
being a necessity, and we are willing to pay 
the price because we must have power— 
and must heat our houses as well. Never- 
theless, the cost incurred in shipping coal 
from the mine to the great centers is crimi- 
nal, if we stop to figure out that at the 
end only one er two per cent of the energy 
containcd in the oriqinal coal ts convcrted 
either inte power or into ftcat, the other 
98 or 99 per cent having been wasted. As 
man power gets scarcer and scarcer and 
costs rise, there will finally come a time 
when we must turn to other sources for 
our power. 

The writer has in past articles mentioned 
many other methods upon which man will 
tdtimately fall in his battle against Nature, 
but in this article we are concerned only 
in the exploitation of wind power. 

This is not a mere dream‘or a visionary 
scheme, but there is sound enginecring be 
hind it. Wind power has been used for 
centuries, and the old Egyptians had their 
crude windmills and propelled their ships 
by means of wind. In this country air 
motors or air turbines have reached a hich 
serfection, but they are small affairs, and 
are only used for local purposes, such as 
supplying power for private houses, farms, 
etc. 

It is quite practical today from an engi- 
neering standpoint to build huge windmills 
or air turbines which in size would rank 
with the Woolworth building or the Eiffel 
tower. Such 1,000-foot monsters, while 
they may appear somewhat fantastic, are 
quite within the bounds of reality and it is 
calculated that they can easily furnish 
25,000 horse-power for each individual 
windmill, 

It can readily be imagined what a bat- 
tery of such monsters would accomplish. 
Even large cities would only need a few 
of these giants to keep the entire city sup- 
plied with heat, light and power, and the 
advantage is that it makes no difference 
geographically where the city is located. 
Right here the writer wishes to propose a 
somewhat novel idea which does away with 
the greatest objection heretofore consid- 
ered in such “windmill power plants.” 

In some localities if the enerrty was to 
be derived solely from the wind power, af 
course no power would be had when there 
was ne wind. Take for instance cities lo- 
cated in Arizona, New Mexico, etc., or in 
other localities where there is no wind for 
days at a time. Here such a plant, on the 
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Air Turbimes Come 
verted Imto Jlydro- 

Electric Plants 

face of it, would appear ridiculous for the 
simple reason that the inhabitants of a 
city employing such a plant would never 
know from day to day whether they would 
have power or not, 
epee (RH UN dk kt et eb A eT 
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Of course in most localities this would 
not hold, but speaking generally, there is 
a time period in almost any locality during 
the year when there would be not enough 
wind to supply the power to the respective 
cities, 

Of course, the idea comes to mind im- 
mediately that a solution would be found 
in the use of storage batteries whereby the 
electrical power could be stored for em- 
ergency purposes. As a matter of fact, 
most large power houses in the country 
work on precisely this principle, but if it 
became a matter of storing enough power 
in storage batteries to keep a large city 
going for days at a time, the cost of such a 
storage battery plant would run up into 
many millions of dollars. Hence such a 
scheme at once becomes impractical. Not 
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only this, but the up-keep of such a large 
storage battery coupled with the great ex- 
pense of renewing the plates every few 
years would make the project absolutely 
prohibitive. 
How then are we to overcome this diffi- 

culty? 
The writer proposes a novel plan to use 

the windmills or air turbines, not to fur- 
nish electrical power direct, but indirect, 
and the underlying idea is as follows: 
We will build each air turbine or wind- 

mill so large that they will deliver approxi- 
mately 20% more power than we require. 
instead of driving our electrical dynamos 
or generators direct, the windmills are not 
at all employed in this way. They are used 
to pump water from a lower level to a 
higher one, and for no other purpose. In 
other words, we first raise the water from 
a lake, river or other source of water sup- 
ply, then impound this water into a reser- 
voir. Tsus then constitutes our supply of 
power, From the reservoir large pipes lead 
to each hydro-electric power station as 
shown in our illustration herewith, and this 
water drives the generators of the power 
stations and from it we take our power. 
Now it will become apparent why we have 

made the wind turbines larger than actually 
needed. The reason is that we wish to 
pump up more than enough water and keep 
a sufficient supply on hand that, even if 
there should not be any wind for days at 
a time, we still would have enough water 
impounded to assure us of a continuous 
supply of power even tho not one wind- 
mill or air turbine was moving. 
By making the air turbines larger than 

necessary (or by using more of them), we 
accomplish the purpose of impounding an 
immense reserve of water upon which we 
do not draw except in an emergency. It 
is the old story of the honey-bee laying 
in honey during the summer, which is used 
during the winter. In other words, while 
our windmills and air turbines work over- 
time when there is plenty of wind, we will 
still have enough water in our reservoir 
to draw upon when there is no wind. 

Basically this scheme is sound from an 
engineering standpoint. It is simply an 
engineering proposition, and there is only 
the first cost of the moderately expensive 
machinery and apparatus to be considered. 

Such a plant should particularly recom- 
mend itself to localities far removed from 
natural water power, also cities along the 
coast where no water power exists and 
where the power that cou/d be derived 
from tidal waves is not available as yet. 

It is calculated that any company who 
would make it a business to furnish power 
from such a windmill hydraulic plant could 
easily compete with coal even if the latter 
were selling at a considerably lower figure 
than it is today, 

In our illustration we have shown two 
types of machines that would lend them- 
selves for the purpose of deriving power 
from the atmosphere, viz.: 
Huge air turbines of from 200 to 400 

feet high, each of which can readily fur- 
nish 25,000 horse-power while running in 
a medium wind. The large windmills shown 
in the insert are not quite as efficient as 
the turbines, but are much less costly and 
perhaps easier in maintaining. 

We are certain that once such a wind- 
mill or wind turbine is built and one lo- 
cality begins using these huge air machines, 
the whole country would no doubt follow 
suit very promptly when the economy of 
these machines has demonstrated itself. 
Remember—you get the energy for nothing! 
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‘irreless
 T x 

Power Possilo 
By THOMAS W. BENSON 

ECENT developments tend to fulfll 
the old, old dream of power trans- 
mission without wires. For years 
men have labored in vam to trans- 
mit power without wires and thus 

solve a mvriad of transportation problems, 
such as propelling vehicles, ships, trains, 
aircraft, ete., with- 
out having to in- 
clude a source of 
‘power in their con- 
struction. It makes 
one’s head almost 
reel to think of the 
possibilities in such 
an achievement 
and now the dream 
promises to come 
true. 

By one bold 
stroke an Enmelish 
«cnius, Mr. John 
Hettinger, has un- 
thinkingly opened 

‘up the way for its 
realization. Like 
‘numerous other in- 
ventions, the way 
lay before our very 
eyes, but we were 

‘all too blind to 
,see it. 

While working 
.on a means for 

3 a ma 

ae ee nt WS 

transmitting radio waves without material 
aerials, Mr. Hettinger hit upon the idea of 
using ionized light beams as elevated con- 
ductors. Obviously simple when one thinks 
of it. 

It is a well-known fact that an ionized 
gas 1s a conductor; in fact, the conductivity 

a 
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GENET GHG plant 
Fig. 2 

Diagram of the Author's Scheme for the Wireless Transmission of Power Thru lonized 
Light Beams and the Upper lonized Strata of the Atmosphere. 
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Gf a gas 1s a-measure of its ionization, 
Furthermore, it is possible to ionize a gas 
by means of a stream of ultra violet rays. 
Working with these facts, Mr. Hettinger 
devised means to utilize them for radio 
transmission in the following manner, 
As shown in Fig. 1, a source of ultra 

violet rays, an are 
or mereury vapor 
lamp, A, is ar- 
ranged to throw a 
beam of ionizing 
rays vertically, 

These rays re- 
sult in an ionized 
stream of air that 
acts as a conduc- 
tor, the surround- 
ing un-ionized air 
being practically a 
is _ insulator. 
By making connec- 
tion to this con- 
ducting beam with 
a metallic screen 
or mesh at B, it 
can be utilized as 
an aerial for radio 
communication, 
We are perce 

ly aware that this 
lonized beam 
rapidly loses its 
conducting power 



March, 1920 

as the distance from the source increases, 
therefore the effective height of such an 
arrangement is determined by the intensity 
of the ray generator. So much for the idea 
as applied to radio communication. | 

But let us consider further. In studymg 
the spectrum we find that the sunlight on 
reaching the earth contains few ultra violet 
rays of shorter wavelengths than 3,000 
Angstrom units, yet we are able to gen- 
erate much shorter rays with an arc light. 
It is unreasonable to assuime that shorter 
waves do not leave the sun, and in view 
of the fact that it has been determined that 
the upper stratum of our atmosphere is 
ionized, it is accepted that the shorter rays 
are absorbed to cause this ionization, 

It will now be apparent that a very good 
condition exists for the transmission of 
energy without wires. As shown in Fig. 2, 
we have the earth, a good conductor, sur- 
rounded with a blanket of insulating air 
about ten miles thick, beyond which, up to 
about a hundred miles, the air is highly 
rarefied and kept in a state of ionization by 
light from the sun and stars, 

Hence, we have two good conductors sep- 
arated by several miles of atmosphere, 
practically a perfect insulator, an ideal 
arrangement for our purposes. We have 
but to connect a source of current to the 
earth and to the ionized strata of air and 
energy can be transmitted entirely around 
the earth without wires. The energy could 
be utilized in any part of the earth by 
merely connecting to the pair of conductors. 

This condition has been recognized for 
some time, but the difficulty lies in making 
connections to the upper layer of conduct- 
ing atmosphere. It is hardly practical to 
construct towers six or seven miles high 
for the purpose, then again the energy 
could not be utilized without using a simi- 
lar structure at the point of reception, 
which makes this scheme hardly feasible 
for aircraft or moving vehicles. 

Return then to the ionized stream for 
radio aerials. We can easily construct 
ares that will throw a beam ten or twenty 
miles. Then why not make connection to 
that upper stratum with an lonized stream 
of air? Wonderful in its simplicity. 

In Fig, 2 the writer attempts to portray 
a generating station embodying these prin- 
ciples. In the main building will be housed 
the generating units for supplying the cur- 
rent to the arc and the primary of the high 
voltage apparatus for transmission of 
energy. Supported on the roof of this 
structure will be a monstrous arc lamp 
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Diagram Showing the Transmitting and Receiving Circuits for the Transmission and 
Reception of Electric Power by Wireless. 

capable of throwing a stream of ultra 
violet rays for at least ten miles. In this 
beam is supported a conducting screen to 
make connection to the conducting stream 
of ionized air, The insulation of these 
parts present no great difficulties to modern 
engineering. 

The building will also house a huge step- 
up transformer, a set of high voltage con- 
densers, a spark gap either of the rotary or 
quenched type and a huge oscillation trans- 
former or Tesla coil. These instruments 
are connected in the usual manner and 
tuned so that the inductance in the circuit 
and the capacity formed by the earth and 
ionized upper strata will have a well de- 
fined oscillation period. 
By these means the whole earth will be- 

come an electrified body, energy to be 
drawn at any pomt by simply ne ine - 
tallic connection to the earth and pointing 
a beam of light vertically, a screen being 
ased to take the energy that will flow down 
the beam. An inductance coil being neces- 
sary in the circuit to insure resonance with 
the transmitter at the receiving set. After 

Two Optional Forms of Wireless Antennae Formed of Searchlight Beams—lonized 
Atmospheric Streams. 
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ouce started, the receiving energy can be 
used to keep the arc going. 

Ships will have an arc and _ reflector 
mounted on the masts, aeroplanes have two 
arcs, one on top, the other below, and so on. 

This scheme will not interfere with pres- 
ent short range transmission, it being 
hardly practical for each home to have an 
arc on the roof when one arc would serve 
for a town and several for a large city. 

Rather its benefit will le in the utiliza- 
tion of water falls far from civilization, 
now unused on account of difficulties in 
transmitting the power hundreds or thou- 
sands of miles, - 

Aside from the transmission of power 
other advantages may accrue, Will such a 
stress between the earth and upper air 
strata reduce the presence of dust particles 
in the atmosphere? Or, again, cause the 
immediate condensation of fogs and mois- 
ture in the air to give us perfectly cloud- 
less days? Perhaps it will become simply 
a matter of changing the frequency or volt- 
age of the current to cause rain or to pre- 
vent it. 

Then the question of effect on radio com- 
munication: will it make our present sets 
obsolete, a transmitter of the future being 
connected directly to the power set and 
acting by superimposing different  fre- 
quencies on the power frequency? Or will 
radio-telephony work hand in hand with 
the power system, the voice currents being 
imprest on the power circuit and filtered 
out at the receiver? 

There are a thousand and one things 
such an arrangement might effect. Will 
trees and vegetation increase in growth as 
experiments in electrical culture would in- 
dicate? What effect would such stresses 
have on germs and bacilli? Their numbers 
will be decreased by the destructive effects 
of the ultra-violet light. Will man grow to 
an unsuspected height and become uni- 
formly healthier due to the electrical treat- 
ment he would be constantly undergoing? 
And so on—conjecture is without bound, 

but the scheme is practical to all appear- 
ances; it requires but some financial gentus 
to give it a trial, 
And to think it all was within reach 

such a short time ago! Had Tesla but put 
a gigantic are on top of the tower of his 
experimental station in Long Island ac- 
curate data would be at hand now—were it 
but even a promise it would mean another 
step towards the final mastery of all matter 
by man. 
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Siphon Tidal Power Plant 
By dW. WINrFIELD SECOR 

ROM time to timc, some budding 
genius comes out before the world 
with a startling invention with which 
he proclaims that he intends to har- 
ness the power of the ocean waves 

or the power of the tides, whether these 
be created by ocean, river or lake action, 
primarily. Most of these schemes die a 
natural death while repasing in the vaults 
of the U. S. Patent Office, even tho the 
patents may eventfully be issued on the 
more or less successful looking mventions. 
One of the most ingenious ideas that has 

been proposed recently in the realm of 
tidal power plants is the one illustrated 
herewith, and which has been invented and 
patented by Mr. Charles Herbert Talmage 
of New Bedford, Mass. The inventor ccr- 

llow Sea Water is 
Siphoned imto and 
out of Reservoir, 

Developing ilectric 
Power Cither Way 

ocean tide rises, for example, that the 
water within the large reservoir or tidal 
basin will be at a lower Icycl. As the 
ocean tide procceds to slowly rise, the sca 
dam is raised by hydrostatic pressure or 
water pumped into it by suitable means, 
while the turbine float with its two or more 
‘attached siphoning pipes rises corrcspond- 
ingly. All the while water is flowing from 
the sca up thru the siphons and out thru 

detail illustration. A vacuum is ercated in 
this siphon by the action aforementioned, 
and the water is caused to flow from the 
tidal basin, into the right hand siphon, down 
thru the turbine and into the sea again. 

The pontoon containing the turbines and 
dynamos falls with the sea tide, and the 
basin or right hand dam is slowly collapsed 
by emptying the water out of it. In this 
way power ts developt practically all the 
time, while the sea tide is rising and whil: 
it is ebbing, and useful cnergy is thus reul- 
izcd trom the tidal power itself, withou 
any expenditure of money for coal or other 
source of energy, the only actual expense 
being that for the operating personnel and 
the initial cost of the installation of the 
machinery and dams. 
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Remarkable New Tidal Power Scheme Utilizing the “Siphon’’ Principle—the Water Is First Siphoned from the Sea |nto the Impounding 
Reservoir and Afterward, on Falling Tide, Siphoned Back Into the Sea. 

tainly deserves a great deal of credit for 
the way in which he worked out the va- 
rious details of this tidal power plant and 
the means for applying it in practise, es- 
pecially in the clever construction of the 
collapsible dams, which are caused to rise 
and fall by water pressure. 

The accompanying illustration shows 
clearly just how Mr. Talmage proposes to 
reap useful power from the gigantic tidal 
actions occurring along our great sea 
coasts and other locations such as along 
rivers. In brief, the principle underlying 
the operation of this tidal power plant is 
as follows: 
By referring to the small detail illustra- 

tions herewith, it will be seen that as the 

of Energy from the Flowing Water. 

the turbines into the tidal] basin as shown 
by the arrows. 

In the first place, the siphon action 1s 
created by exhausting the air from the left 
hand siphon, thru the small pipe connect- 
ing the tops of the two siphons, and which 
is joined to a suitable exhausting appa- 
ratus or machine, not shown. ‘This action 
keeps up until the sea tide has risen to its 
highest level and shortly after which period 
the level of the water in the tidal basin 
will have risen to a similar height. 
As soon as the sea tide begins to fall or 

cbb, then the reverse action is set up by 
opening the valve at the basin siphon just 
above the turbine, and closing off the leit 
hand siphon, as clearly shown in the second 

Www americanradqcionhistory com 

Either Way the Turbines and Dynamos Extract Their Quota 

As the large perspective view shows, a 
substantial and adequately strong wall has 
to be erected along the sea front, to with- 
stand the pounding of the waves and also 
to serve as a restraining wall for the im- 
pounding reservoir and the millions of 
cubic feet of water which would be si- 
phoned into it from the sea. The inventor's 
designs call for siphon, turbine and gcen- 
erating units mounted in groups of five, 
which is a very good idea, and several of 
these untts can be grouped along the sea 
wall in the manner illustrated. 
At the present time, engineers and others 

are rather wont to scoff at what to them 
appear to be radical and impractical tidal 

(Continticd on page 1178) 
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By EDWIN F. LINDER, M. E. 
HE searchlight signal huoy is pri 
marily a life-saving device; how- 
ever, it is not designed to replace 
the customary lifeboats and rafts 
with which all modern ocean-going 

steaiships are cquipt at the present time, 
A hollow double bottom ring about 

Lwenty feet in diameter serves as the float 
of the buoy. Upon this is constructed the 
housing and the bridge ou which the power- 
ful electric searchlight is mounted. The 

When a Ship Collision Happens at Sea, and Altho Practically 
alls Have Failed Occurred That a Ship's “S.0.S.'' ¢ 

Flooded Almost Instantly. An American 

entire construction is light sheet steel re- 
inforced with angle iron. Underneath the 
float on itS axis is a telescopic counter- 
balance, so weighted that it prevents the 
buoy from being overturned when in a 
rough sea. This counter-halance ts ex- 
tended on lowering the buoy over the side 

Inventor Here Proposes a Com 
leased From the Ship Instantly, No Matter How Sudden the Ship May Sink, 

The Searchlight, Besides Calling for Aid Over a Hundred-Mile 

A Radio And Searche 
light Buoy to be 
Carried By Ocean 

Ships 

of the vessel when it becomes necessary 
in the case of accident at sea, and when 
it has reached its full length it is locked 
by the operator from within, Wire rope 

fat, 

stays, made fast to the outer surface of 
the Hoat, take the tension and hold it firmly 
ina central position. 

In the machinery compartment a gaso- 
line engme furnishes power for the elec- 
tric units necessary for the operation of 
the searchlight and wireless apparatus. 

131 

The mast of the aerial for the latter is 
made up of telescopic pipes so as to be 
out of the way when the buoy is being 
lowered from the vessel's deck to the water. 
When not in use the buoy (one or more) 

is carried ou the forward deck of the 
steamer hefore the mast with wire rope 
slings attached to the rings fastened around 
the top of the sheet stecl housing for that 
purpose. The slings come together above 
the searchlight and at this point are hooked 

ELECTRIC | 
EARCH-LIGHT 

TELESCOPIC TUBE 
“COUNTER BALANCE 

UNCHING THE LINDER 2 \ —_ 
SiGhaAL BUOY to. — — aren 7 2 

=: 
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Every Vessel Today Carries Wireless Signaling Apparatus, It Has Often 
to Bring Assistance in Time, for the Reason That the Dynamo Room Became 

plete Radio and Searchlight Signal Buoy Which Could Be Re- 
the Buoy Being Released by Push Button Controlled Clutches, 
Radius, Helps to Keep the Life Boats Together 

into the usual boom tackle, ready to be 
put overboard instantiv at the word of the 
commanding officer of the ship. While on 
deck the counter-balance is telescoped and 
is flush with the bottom of the float, making 
a solid Aat face for the apparatus to rest on. 

(Continued on page 225) 
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tions and Beach Resorts. 

HE good old Ferris wheel has been 
with us for many years now, and 
ever silice it was invented by G. W. 
G. Ferris, who erected the first one 

_ at the World’s Exposition of 1893 at 
Chicago it has not been much improved 
upon. When it first came into use at our 
sea-shores and amusement parks, it was 
considered a wonder, but during the last 
decades the novelty has worn off. 

Last year the writer took a trip on one 
of these wheels and was imprest by the lack 
of popularity in the device. There was 10 
great crowding, and the writer particularly 
remembers a remark past by a young girl 
who refused to take the trip, giving as her 
reason that “it was not exciting enough for 
her.” This seems to put the finger right on 
the whole crix. It is not exciting! Hence 
it has fallen into disuse with the amuse- 
ment-seeking, merry-inaking crowds. 
_ Another thing with which the writer was 
imprest on his trip was the cumbersome 
way Of loading and unloading the passen- 
gers of these Ferris wheels. Once the cars 
are loaded, the wheel may spin merrily, but 
the loading and unloading is another mat- 
ter. As each car comes down, the wheel 
must be stopt to allow one set of passen- 
gers to get out and allow another set to 
get in. onsequently it will be seen that 
there must be as many such stops as there 
are cars to the wheel, Loading and un- 
loading thus takes an average of 10 to 15 
minutes, which does not improve the tem- 
per of the occupants who expect speed and 
excitement. 

For these reasons and various other ones, 
the writer advances a radically new idea 
which is shown graphically here, and also 
forms the subject of our cover illustration. 
The writer has simply taken a_ Ferris 

Ever Since the Chicago World Exposition in 1 
The Latest Improvement 

Wheel, Which With Certain Additions is Made to 
Inclined Into the Water, the Wheel Rolls Down 

By H. 

100 FOOT FERRIS WHEEL 

EACH CAR TAKES 24 PERSONS 

1 

On the Stationary Ferris Wheel 

By Gravity. It is Pulled Back By Means 

wheel, and instead of revolving it on its 
axis, he has placed it upon a steel track 
and rolls it out into the water as our illus- 
tration well depicts. The object is two- 
fold. First of all a new brand of sensation 
is had, so much craved for by our present 
amusement seekers. Secondly, the old and 
well estahlisht features of the Ferris wheel 
are kept and improved upon as well. 

The idea which forms the subject of a 
patent is in brief as follows: 

The Ferris wheel runs upon a= special 
kind of track, which latter is built right 
into the ocean, lake or other water body, 
the tracks being supported by the regula- 
tion piling work, similar to that on which 
our ocean piers are built. The tracl itself, 
as will be noted, should be inclined; the 
slope being inconsiderahle, Using a hun- 
dred foot Ferris wheel, the track may run 
out into the water a thousand feet or more, 
all depending upon the expense the builders 
wish to go to, At the end of the track 
there 1s a concrete safety pier, which stops 
the wheel should the supporting cables break. 
The mode of propulsion is rather simple. 

You have no doubt seen the principle many 
a time, particularly before prohibition ar- 
rived. urely you have seen how a beer 
keg or wine barrel was lowered by means 
of two ropes down the stairwavs into the 
cellar. Two ropes would he slung around 
the barrel, and two men would play out the 
ropes as the barrel descended easily and 
gracefully down the incline stairs and into 
the cellar. The same principle 1s mace use 
of in the present invention. As will he seen 
there are two steel cables, both running 
parallel to each other, one side engaging a 
circular sheave of the wheel, while the 
other side connects to the power house. 

In the position shown in our illustration 
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893, the Ferris Wheel Has Been With Us to Detight Amusement Lovers At Our Expost- 
is Shown Above. 

Roll Upon a Track, Out Into the Sea, Lake, or Other Body of Water. 
It Consists of the Regulation 

The Track Being 
of Two Steel Traction Cables as Shown. The 

above, the wheel has arrived at the end of 
its trip and is now pulled landward again 
by means of the two traction cables which 
wind up on huge drums in the power 
house. Very little power is required inas- 
much as lig counter weights are used which 
practically pull in the wheel themselves. 
Only a small amount of power, let us say a 
50 H.P. motor, is required to bring the 
wheel back to land. On its outward trip 
practically no power is required, the wheel 
running down the incline by gravity, the 
traction cable simply paying out; the action 
is, of course, under the control of the men 
at the power house, who will see to it that 
the wheel does not go too fast for reasons 
which will be apparent hereafter. 

Let us now take an imaginary trip in this 
future sea-going Ferris wheel, and see what 
happens. 

After paying our fare, we ascend by 
means of elevators on to a loading plat- 
form, and we will find that there are three 
such platforms. The cars of the Ferris 
wheel come into a resting position level 
with the platforms, the top platform and 
the bottom platform each accommodating 
one car, while the second and third plat- 
forms each accommodate two cars. The 
device is made so that, inasmuch as there 
are six cars and the wheel always return- 
ing in its same position, the cars will al- 
ways stop at their assigned platforms and 
not otherwise. 
We now enter one of the steel cars, each 

car accommodating 24 persons. There 1s 
not much room offered us, and every inch 
of available space has heen taken advantage 
of, as we must not have too much huoy- 
ancy, otherwise it will take too great a 
weight to pull the cars down below the 
level of the water. For that reason the 



Passengers in the Water-tight Cars Experience the Nove 
The Maximum Immersion is About 50 

to Make the Cars Thoroly Safe in All Respects, 
Water. 
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uilding, Makes It Possible for Us 
4A Novel Means for Load- 

ing and Unloading the Cars is Shown as Well in the Present Invention, Which Does Away with the Tedious Starting and Stopping of 

the Old-time Ferris Wheel. 

ceiling or roof of the car 1s very low. 
There is just enough room in the cars to 

allow people to sit comfortably, and when 
the car is full there is not much room left. 
We note that the windows are made of 

thick plate glass one inch thick, and that 
the room can be lighted by electric lamps, 
fed from a storage battery placed under 
the seats. It being a hot summer day, sev- 
eral small fans are kept runing to circulate 
the air. We note the thick, massive steel 
walis of the car, and our particular atten- 
tion is directed to the steel door which 
slides up and down like a window in air 
and water-tight brass fittings. This door 
is raised and lowered by means of a rack 
and pinion and forms an absolutely water- 
tight closure, which does not permit a drop 
of water to get by. Similar water-tight 
doors are used on all of our battle-ships 
and modern steamers, which connect the 
bulk heads, and which can bear enormous 
water pressures without allowing a drop of 
water to leak, 

All the cars being loaded simultaneously 
in less than two minutes, we faintly hear a 
shrill whistle outside, and we are off. 
Slowly and majestically the big wheel 
begins moving, and keeps on moving at a 
steady gait. The sea-going Ferris Wheel is 
not intended as a racing device—quite the 
contrary, it only moves at about three or 
four miles per hour. Pretty soon the whecl 
begins to dip into the water, and as our 
particular car is way up in the sky, we have 
as yet to experience our frst “dip” into the 
ocean. In a few seconds, we dive into the 
surf gracefully, and we experience the 
thrilling sensation of sinking into the green 
ocean water, while the spray of the big 
waves’ break against the thick glass wind- 
ows, slightly swaying the car. Truly enough, 

here is sensation and excitement sufficient 
to please the most blasé. Down, down we 
go, and we note that the sunlight becomes 
dimmer and dimmer as we dip further into 
the water. This, however, only lasts for 
a few seconds, and suddenly we are aware 
that we seem to be moving backwards, The 
reason of course is that the car is now go- 
ing the other way, and soon will dip out of 
the water entirely. In a few seconds, we 
are out of the water again, and are soon 
once more high up in the air, only to dip 
down still deeper into the water than the 
first time. As we go down for the last time, 
we know that we are about 50 feet below 
the water level, and here it is almost dark, 
very little sunlight coming down to this 
depth. 

The attendant now turns on a little 
searchlight, and we can see small and large 
fish swimming about curiously. At the end 
of the track, we also make out the dim out- 
line of a stranded steamer buried in the 
sand many years ago. It gives us a good 
view of what a sunken steamer looks like, 
and how it has disintegrated with age. As 
the wheel only stops for a few seconds, we 
have not much time to notice all the sub- 
marine wonders, for soon the wheel starts 
rolling hack, and we dip out of the water 
once more. 
We note that every time the car dips out 

of the water, an attendant turns a hand 
wheel, which 1s for the purpose of renew- 
ing the air in the car. A pipe connects 
somewhere with the roof of the car, and 
this pipe lets in fresh air every time the car 
rises from the water. A  funnel-shaped 
cover prevents the water from entering the 
car when air is let in. while a suction fan 
forces fresh air into the car. This change 
of air is greatly welcomed because: there is 
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The Sea-going Ferris Wheel Will Probably Be Built At Coney Island Next Season. 

not too much air in the cars anyway, and 
while the entire trip only lasts about 20 
minutes, and the the original air would be 
sufficient to keep everyone comfortable dur- 
ing this time, it is far better that the air 
should be renewed, giving the passengers a 
chance to get a breath of clean and fresh 
sea air. 

Soon we are back on ferra firma once 
more, and arrive at our unloading platform. 
The door is slid open, and we emerge to 
make room tor subsequent passengers. 

So far for the whole trip. Our illustra- 
tion shows the other items which the pas- 
sengers do not see. For instance, there are 
two pilot houses attached to the hubs of 
the wheel. Each one of these pilot houses 
has a semaphore arrangement on top of its 
little housing, which is used by the pilot to 
iiform the land station in case anything 
goes wrong, but more for the purpose to 
start, stop, or accelerate the speed of the 
wheel or for any other purpose. The pas- 
senger cars have a triangular attachment at 
the bottom for two reasons. If the car was 
entirely flat, it would have difficulty in 
making its dive into the water. Secondly, 
inasmuch as we have a large buoyant body 
in the form of the car itself, we must weight 
it down to such an extent that it will not 
float. If it were floating, then the car would 
overturn and spill the passengers inside of 
the car. For that reason, the triangular 
appendage of the car is weighted with iron 
to overcome the natural buoyancy of the 
car. A good percentage of the buoyancy of 
the car itself has been destroyed by the 
great weight of the car (built of 34” steel), 
but this is not sufficient to sink it, hence the 
ballast weight is needed. It is necessary 
also to have the car good and heavy for if 

(Continued on page 205) 
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HERE are many people today who 
believe with the Christian Scientist, 
that there are at least a number of 
better ways for treating and curing 
the sick for the various ailments our 

human flesh is heir to than by pumping into 

July, 1920 

By GEORGE WALL 

comprest air sanitarium as designed by Dr. 
Cunningham measured 88 feet in length by 
10 feet in diameter. This steel chamber is 
located outdoors, and the interior of the 
model now in use, is fitted with sleeping 
compartments, after the fashion of the 
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A Detailed View of Comprest Air Hospital (Bullt Out-of-Doors), showing 
the Physician's Offices, Where Patients Are Examined; the Second 

Sleeping Compartments for Each Patient. 
More Beneficial than Some of the Present-day Treatments Employin 

Third Division, which Provides Separate 

the unfortunate yvictim’s stomach a con- 
tinual string of herbs, pills and oils. 
One of the very latest scientific develop- 

ments of a radical nature in medical prac- 
tise is the invention here shown of Dr. 
O. G. Cunningham of Kansas City, Mis- 
souri. In a few words, Dr. Cunningham 
believes in placing the ailing patients in 
various compartments in this long tubular 
comprest air steel hospital, where each pa- 
tient has a different air pressure applied to 
their body, depending upon the particular 
ailment from which they are suffering. 

The original steel tunnel comprising the 

for the Power Room, 

g the 

standard railway sleeping coach sufficient to 
accommodate 72 patients. 

The length of the comprest air treatment 
which is applied to the whole body varies 
from three to twelve hours daily and the 
pressure applied to the patient varies from 
5 to 20 pounds per square inch above atmos- 
pheric pressure, which is approximately 15 
pounds per square inch as we know. 
Some of the interesting effects claimed 

for this radical and promising treatment for 
human ailments are a distinct and very no- 
ticeable stimulation of bodily energy, a 
general quictude of the nerves, an increase 
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Comprest Air for the Sick 

of appetite, and together with this very de- 
sirable remedial feature there is obtained 
restful sleep for the patient. 
HOW THE INTERIOR OF THE COMPREST 

AIR HOSPITAL IS ARRANGED. 

The accompanying illustration shows a 

COMPRE 
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the Three Different Divisions Contained Therein, viz.: One for 
Where Comprest Alr ts Generated: and the 

lt is Claimed This Comprest Alr Treatment Is Far 
Use of Medicines and Drugs. 

more fully developt arrangement and lay- 
out of Dr. Cunningham's comprest air sani- 
tarium, which is somewhat larger than the 
88-foot model now in use. There are many 
features, however small, among these being 
a scheme of using round glass port holes, 
the same as on shipboard, which provide 
light for the various berths or sleeping 
compartments, ete. 

As will be seen, the length of the tubular 
chamber is divided off into several of these 
compartments, the majority of these com- 
prising treatment chambers for the patients. 

(Continued on page 313) 
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E have become so accustomed to 
see railroad trains, electric street 
cars, and elevated trains travel 
along on top of their rolling 
wheels,—that it comes almost asan 

electric shock to our imagination, perhaps, 
to consider for the moment, the suspended 
electric railway such as that shown on 
our front cover, and in the accompanying 
photographs. 

With the rapidly mounting cost of build- 
ing electric or other railways and also the 
higher operating cost from day to day, 

Pho 
Left 
Mod 
New 
pen 
Mono 
Train Dem- 
onstra ted 
Before the Mayor of 
Chicago and the Elec- 
tric onorall Which 
Will Probabt Be 
Adopted By Chicago, 
ts of This pe. The 
Cars Are uspended 
from a Sing!e Over- 
head Rall, and Speeds 
of 70 to 80 Miles Per 
Hour Are Easily Ob- 

tained. 

‘American engineers who have been endeay- 
orjng to solve some of the tremendous traf- 
fic problems of the great city of Chicago— 
the “Gate-Way to the West”— have found 
the advantages of the electric monorail, 
with suspended cars as here shown, worthy 
of their most earnest consideration. The 
photographs herewith show in a vivid man- 
ner, just why the monorail of this type has 
made such an impression on American en- 
gineers; in fact so much so, that the city 
of Chicago and its environs will very 

shortly, perhaps, be served with the very 
latest development in this unique and novel 
form of transportation, which is ideall 
adapted to the efficient movement of,.both 
passengers and freight. 

‘Iwo of the accompanying photographs 
present views of the oldest suspended elec- 
tric railway in the world, that of the Lan- 
gen type operated at Elberfeld, Germany, 
known as the Barmen-Elberfeld Monorail- 
way, which has been in operation over its 
8'4 mile run, since March, 1901, or nearly 
20 years. This line has proven very suc- 
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cessful and cheaper than any other form 
of transportation in its lengthy period of 
operation. This line is now carrying about 
10,000,000 passengers every year, and it has 
carried a total of well over 150,000,000 
passengers, with not a single passenger or 
employee injured or killed during the en- 
tire extent of its operation. 

OUTSTANDING FEATURES 
Looking at the accompanying photo- 

graph, one will see that there are indeed 
a great number of revolutionary features 
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nded Monorailway 
‘possest by this system of railroading which 
are not to be found in any other form of 
rail transportation. Among the advantages 
of particular prominence, we find: 

1: A medium weight train can be op- 
erated at high speed over the suspended 
monorail system with the same stability as 
at present obtainable only by the use of 
very neeyy, trains with their low center of 
pravify. The big point here, is that with 
olir heavy trains, we continually need more 
horse-power to move them. and more speed 
means more weight. This is not the case 

Photos at 
Right and 
at Bottom 

of Group Show Two 
Views of the Famous 
Barmen - Elberfeld Sus.- 
ended Monorall Raliway 
n Germany, Which Has 
Given Excellent Service 
for 20 Years. Not One 
Accident Has Occurred 
During its Entire Opera- 
tlon ver its 8 Mile 

Route, 

with the suspended monorail train, it being 
possible to operate it at from 70 to 80 
miles an hour with only medium weight in 
the cars, necessitating, therefore, only a fair 
amount of horse-power in the electric mo- 
tors to propel the trains. 

It may be said here, that the system of 
propulsion is very simple, the electric cur- 
rent being taken from a so-called third-rail, 
which is nothing but an insulated bare elec- 
tric conductor, mounted either on top or at 
the side of the stee! I-beam track, on which 
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the wheels carrying the weight of the sus- 
pended cars travel. 

In the newly proposed American form 
of suspended monorail, the wheels from 
which the cars hang, instead of being fitted 
with a flange as in the Langen or foreign 
system, are designed to travel in a deep cir- 
cular groove, formed in the rail on top of 
the [-beam track structure, as one of the 
accompanying illustrations clearly shows. 
This illustration also shows the arrange- 
ment of the third-rail shoe thru which the 
current is taken, and after passing thru the 
motors, it then flows thru another wire and 
out thru the wheels to the rail on which 
the cars are suspended, and hack again to 
the. power house. 

2: The second big feature of the sus- 
pended monorailway is that there are no 
grade crossings, and also with the highly 
perfected electric interlocking block system 
now used, improved signals, etc., there is 
practically no danger whatever from rear- 
end collisions or head-on collisions between 
trains on this system, 

3: Due to the peculiar mechanical fea- 
iures involved in this system, the cost of 
giant bridges crossing rivers, chasms, etc., 
is reduced to one-half or one-quarter the 
usual cost. Instead of erecting a massive 
bridge containing perhaps 1,000 tons of steel 
with wood flooring and cross ties, etc., all 
that is required to carry the monorail trains 
over a considerable span of river or chasm 
is a single, well-supported steel girder, as 
our front cover shows. 

On the average run along land, the col- 
umns supporting the monorail track would 
he placed ahout 100 feet apart. 

4: The maintenance cost of the suspend- 
ed monorail is only ahout 25% of what it 
is on our steam and electric railways and 
the operating expense can probably be re- 
duced to about 50% of the present value, 
in order to handle the same amount of 
traffic, either passenger or freight. It is 
also figured that about 25% of the present 
accidents, which are always a large expense 
conundrum for railroad lawyers to settle 
annually, will be eliminated entirely by the 
beautiful simplicity of the suspended mono- 
rail train, as it speeds along with airplane 
velocity over country roads, brooks and 
even Cities, as in Germany. 

5: Snow, washouts, or other forms of 

This Rubber Clock WII Stand All Kinds of 
Knocks and Falis. Great for Travelers, 

roposéd to Adapt in Chicago and Environs to Help Relieve the Severe Traffic © 
the Cars, Crowned Wheels Travel Atany 

meer silat 

Se 

he Third Rall and Contact 

natural impediments which arise now and 
then to interfere with the operation of both 
steam and electric railway trains, as well 
as street cars or trolleys, do not affect the 
monorail of the type here illustrated, They 
hold no terrors whatever for the flying 
monorail train as it speeds along over the 
snow banks. 

SUSPENDED MONORAIL TRAINS OPERATE 
SMOOTHLY AT HIGH SPEED 

In the Barmen-Elberfeld Monorailway, 
the trains operate at speeds varying from 
22 to 35 miles per hour, but in the newly 
proposed American system, such as that 
which Chicago is contemplating installing 
in order to relieve the severe traffic condi- 
tions now prevailing, the speed, at least on 
suburban runs where the train is given a 
chance to gain headway, may easily be 
raised from 70 to 80 witless per hour. 

Engineers who have investigated both 
the Langen and the proposed American 
system believe that these higher speeds 
could be reached not only with very safe 
running conditions as regards curves (and 
hy the way, these trains do not have to 
slow down on curves at all), but also these 
suspended trains could be speeded up to 
these higher velocities at a reasonable and 
highly efficient operating cost. This is di- 
rectly the opposite with the modern steam 
and electric railway systems such as we 
have in operation today, as when speeds of 
80 miles an hour are desired, we obtain 
these velocities only by utilizing extra 
heavy locomotives and coaches, which be- 
come quite necessary in order to cause the 
train to hold itself on the rails and also 
to aid in giving it a low center of gravity. 
The law of design of the modern steam 

engine gives the key to this situation at a 
glance. If you want a certain traction exerted 
between the driving wheels and the rails 
then what you get, is a certain eercevinge 
or about one-fifth or 20 per cent. of the 
load placed on the engine drivers. Thus, 
with a 600,000 H.P. engine, a traction of 
about over 80,000 to 100,000 pounds may 
be attained. With the monorail, all the 
weight is centered on the overhead wheels, 
and as can be readily seen, even by the la 
man, this downward tractive effort is hig 
indeed, which obviates any extra loading of 
useless, dead weight, as is the case with 

chinery, in automobiles, motor boats, fFains, 
airplanes, etc., and in fact can be used to 
advantage any place where vibration and 
shock would deter the accuracy of the 
ordinary time-piece—ROSE HARRIS. 
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of the Newly Designed American Monorall Rallway Which 
ongestion In Chicago. 

in Circular Grooves on Top of the Rall Beam. 
hoe is Also Clearly Shown, 

instead of Using Grooved 
The Arrange- 

our modern railway systems, into the rail- 
way cars and engines in order to obtain 
the necessary stability at high speeds. 

DETAILS OF ROLLING STOCK 

One of the accompanying photographs 
shows a model of the proposed American 
type of suspended monorail cars, as demon- 
strated before the Mayor of Chicago and 
engineers connected with the city govern- 
ment. 

As will be seen, the track and wheel ar- 
rangement on top of the car by means of 
which the passenger carrying compartment 
is suspended, is entirely different from the 
German type. Instead of having but two 
wheels driven by an electric motor as in 
the Langen type of car, the new model in- 
volves the use of a series of wheels,—six 
on each truck in the present case, the ad- 
vantage of this arrangement being, as the 
engineers have pointed out, that the load 
is more evenly distributed over a_ track 
span, equal to the length of the car itself. 

In other words, the two trucks with 
their 12 wheels for each car, will be dis- 
tributed over as great a length approxi- 
mately as the car itself. This works out 
advantageously in many ways, and it is one 
of the big items that reduces the estimated 
cost of the American system to less than 
one-half that of the Langen system. is 
is so because there is much less steel re- 
quired in the rail structure for one thing. 
Again, there is a markedly greater traction 
manifested between the wheels and_ the 
rail, with a consequent greater grade climb- 
ing ability, than is the case where but two 
wheels or even four for the car, is used, 
as in the Elberfeld railway. 

Of course, the cars are Rtted with West- 
inghouse air brakes and all the other nice- 
ties of modern electric railroading. 
The coaches for this class of service are 

constructed of steel and are to be just as 
comfortable and luxuriously furnisht as the 
best cars operated by the steam railroads. 
It is understood that in the German sys- 
tem there is considerable noise at times, 
especially when the cars run around sharp 
curves, due to a “squealing” of the wheels, 
but in the American system this slight ob- 
jection, as we might really call it. is to be 
eliminated, as these trains operate entirely 
noiselessly. 

The Old Panama Hat Is Dampened and 
Ironed, and Its Pristine Shape 1s Brought 
Back in Jig Time—Thanks to the Electric 

iron. Photo by Edna Purdy, 
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I. illustrate an interesting sug- 
gestion from a German contem- 
porary, which the editor thereof 
terms a “Utopia of Karl Am- 
mon,” who probably got his idea 

‘from Jules Verne’s “Floating City.” The 
point is made that in the development 
of airplanes and dirigibles, great advances 
have been made in the art of producing 
light structures which at the same time 
are strong. This lightness is in the very 

7 

member of a massive ball and socket jomt. 
A great plitform or deck over hiteen 
hundred feet square, is carricd by the 
four ships, the entire weight of the great 
structure resting on the four ball and 
socket bearings within the four ships. 
An auxiliary thrust strut is used to 

keep cach pair of ships parallel. The re- 
sult of all this is that the great platform 
will have very little motion in the heav- 
ist sea way; the bearings on which it 

there is tou be a printing press to publish 
a daily paper and special announcements. 

In short the proposer wishes to con- 
struct an actual flowting city, Naturally 
it is claimed that there will be no sci 
sickness, altho one is free to doubt this. 
It is said that the traveler will no longer 
have the feeling of confinement to a small 
area, but that he or she can spend hours 
walking about the great deck, which it 
is claimed will take half an hour to walk 

- i = = a. 
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A Floating “Atlantic City” ae 4 Be the Realized Dream of Tomorrow, The “City” Is Built on a Huge Platform Nearly. One-Third of a Mile 
, y Square and Supported : 

essence of airplanes and dirigibles, and 
now in the present project, it is proposed 
to apply it to the development of a new 
mode of sea transport. 

Four ships, each larger than the “Im- 
perator” are decked in and provide sim- 
ply room for the working crews for the 
machinery and for the motive power, and 
for some or all of the requisite fuel. 
Thru the body of each ship, starting at 
the deck, there is. an inverted funnel- 
shaped structure, at whose apex near the 
keel, is a steel hemisphere forming one 

Four Giant Steamships. 

rest are in the part of the ship where 
the motion is the least and its length of 
side will also opcrate to minimize the 
motion. | 
On the deck, the imagination of the in- 

ventor exercises itself in the construction 
of hotels and other structures which may 
be accommodated on so large an area. 
It will be noticed that it is practically 
one-third of a mile square. Houses, shops, 
hathing establishments, theatres, a wire- 
less station and the local telephone ser- 
vice arc all supposed to be supplied, and 
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The Supporting Towers Are Flexibly Mounted in the Holds of the Vessels. 

around. The mere. view of the raging 
sea from this practically motionless plat- 
form high above it will be a wonderful 
sight it is saidl. 

Of course provision is made for any 
quantity of freight, automobiles and the 
like. Out of the funnel-shaped opening 
in each ship rises a great steel pillar and 
to this the trusses of the superstructure 
are secured, All the motion of the plat- 
form therefore that arises from the ship 
is the comparatively slight up and down 

(Continucd on page 1141) 
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2O0O-Mile-Per-Hour 
Air-Propelled Railway 

EVERAL years ago, a Russian en- 
gineer and genius who was visiting 
the United States, proposed a re- 
markable scheme for carrying pas- 
sengers as well as freight, mail and 

other matter thru a tubular railway system 
at velocities of 200 miles an hour and 

Pas Ae = * 
etn Ate ate: 

An American inventor, Lester P. 
Barlow, who devised many ingenious 
devices successfully applied in the World 
War, and which helped the Allies: to 
conquer the power of the Teutonic 
forces, has come forward with what 
appears to be a very clever invention 

which a series of carriers of cars will 
shoot along at a speed of 200 miles or 
more per hour, being forced thru the tube 
at this high velocity by means of an aerial 
propeller or a series of three such pro- 
pellers, mounted a short distance apart 
on the forward end of the engine unit of 
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| Mr. Lester P. Barlow An American Inventor, Who Developed Valuable Ideas Which Were Used by the Allied Military and Naval Powers 
During the World War, Has Turned His Talents Towards Peace-Time Uses, and Here Suggests a Remarkable Air-Propelled Railway, the 

of 200 Miles An Hour or Greater. The View 
Cities: ic 8 the Mississippi 

ities or Between 

ars of Which Are to Be Propelled by Air Screws Similar to Those of Airplanes, At a Spee 
At the Top of the Illustration Shows How the Light Steel Tube Might, for Example, Connect the Principal 
Valley From Chicagé to New Orleans, Enabling ain and Other Commodities to Be Automatically Transported Between 

‘ the Great Lake Ports At the North and the Famous Gulf Port At the South With a Maximum of Speed and a Minimum of Labor. As the 
! Detailed Drawings Show, the Cars Are Much Smaller Than the Tube So As to Provide Space for the Air Currents. The Cars Are Propelled 
ue by Electric Motors, the Current Being Fed to These Motors by Two Insulated Rails and Suitable Contact Shoes. Mr. Barlow Has Worked 

Out Details Whereby the Cars or Carriers Can Discharge Their Cargoes, While They Are Still in Motion, As Shown At the Left. 

more, but the principal disadvantage of 
his system was that it was supposed to 
operate by a vacuum, i.e., the tubes were to 
be exhausted of air. Such a system as 
this would seem to our practical minded 
engineers, as being really too elaborate 
both from the operating as well as the 
constructional cost point of view. 

for carrying mail and other material 
between different sections of the largest 
cities as well as between such cities as 
New York, Chicago, New Orleans, St. 
Louis, Philadelphia, etc. 

In a few words, what Mr. Barlow in- 
tends to do, is to provide a steel tube. 
which need not be air-tight. and thru 
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the train as shown. 
These propellers are driven by electric 

motors, the motors receiving their electri- 
cal energy thru two insulated power rails 
as shown in the diagram in the accom- 
panying illustration. The bottom rail is 
the main carrier member and takes the 

(Continued on page 1340) 



4zectric Power From the Air 
Se pail 

HE utilization of free electrical 
energy in the atmosphere sur- 
rounding our earth, has proven 
the magic goal towards which 
inventors have striven for several 

generations; but until recently there has 
been practically no headway made toward 
reaching the desired result—the obtaining 

putting to work this free energy of the 
atmosphere. It is said that he has suc- 
cessfully demonstrated that if we send up 
metal-surfaced balloons or other surfaces 
and tap the atmospheric electrical energy, 
at elevations in excess of 1, feet, we 
shall be able to realize an average of 200 
horse-power per square meter, which area 

winter weather, the potential gradient 
often rises to as high as 300 volts per 
meter. This may seem somewhat hazy 
and in fact almost impossible of belief 
to the average person, and there are two 
reasons why we do not notice this start- 
ling difference of potential for every 
meter increase as we are elevated. One 

of power from the air for economic uses. is equivalent to 10.8 square feet. It is of these is that the electrical energy is 
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Free Electrical Energy From the Atmosphere Has 
Been Done U 
phere to re veryda 
Plauson, a German Engineer, hich Have 

In the early days of electric lighting, 
that is, back in the 70’s and 80's, there 
were a number of scientific experiments 
carried out which received a great deal 
of publicity at the time, and whose recitals 
described how in the immediate future 
we would undoubtedly obtain our elec- 
trical energy for lighting and power pur- 
poses, from the atmosphere. But, as 
aforementioned, there has been practically 
nothing done in this direction until the 
present time, and there is a very good 
reason why but little has been done by 
scientific investigators and electricians in 
endeavoring to harness the natural electri- 
cal forces of nature, as resident in the 
atmosphere, for the everyday utilitarian 
requirements of mankind. This reason 
lies in the fact that the electrical power 
of nature, particularly when so-called 
thunder or electric storms hover above 
us, are not to be trifled with. 

Recently there have appeared in a Ger- 
man publication, some notes on the new 
discoveries and experiments of a German 
scientist residing at Hamburg,—one named 
Plauson. Plauson has studied the subject 
of atmospheric electricity and its utiliza- 
tion for many years, and he has recently 
come forward with a clever scheme for 

Until the Present Time in Tryin 
bsiegeeegh Requirements o 

Shown Some Wery Interesting Results. 
strated, That If We Send Up el Serfoced Balloons and Tap oe Electrical Ener 434 From the Atmosphere At a Level of 

We anal Be ‘able to Realize an Average of 200 H t 

HIGH VOLTAGE-TRANSMISSION LINES \ 
DISTRIBUTING ENERGY OVER 200 To 300 No f 

__MILES OF TERRITORY; FARMS, FACTORIES,ETE’. 

7nk; Been the Dream 
to Adact the Tremendous 

. P. Per Square 

even claimed that in his latest experi- 
ments, as great a quantity of electrical 
energy as to 500 horse-power has been 
realized per square meter. 

The atmosphere or air above the earth’s 
surface, in normal weather, is charged 
with electricity, thus constituting an elec- 
trostatic field which is almost uniform 
and in which the surfaces of equal poten- 
tial are parallel to the earth, or in which 
the lines of force are vertical. In the 
event of violent atmospheric disturbances 
such as before or after, and of course, 
during the course of electric storms, the 
atmospheric potential fluctuates and 
changes in polarity very markedly, as care- 
ful scientific investigation and measure- 
ments carried out in various parts of the 
world, have demonstrated. ; 
Under normal weather and atmospheric 

conditions, the potential gradient, as it is 
called, of the atmosphere increases with 
comparative regularity as we rise above 
the surface of the ground. The atmos- 
pheric potential per foot or meter of alti- 
tude varies also, as may be well imagined, 
with the season of the year, and this 
potential or voltage has been found to 
average 100 volts per meter (3.28 feet) in 
the summer months, while during the cold 
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RECUCING Memes 

© 1921 by Science & Invention 
of Electricians and Scientists the World Over, But Littie Has 

uantities of Free Electrical Energy Existing in the Atmos- 
MankinJ. The Present Article Deals With Some Recent E seriments Carried Out by Dr. 

It Ia Said That This Scientist Has Successfully Demonr- 
1000 Feet or More, 

eter, an Area Equivalent to 10.8 Square Feet. 

mostly in the form of high voltage static 
electricity, but of small quantity, similar 
to that given off from large static ma- 
chines. If you have ever stood under the 
discharge terminal of one of these ma- 
chines and felt the electric breeze which 
sometimes causes the hair to stand verti- 
cally from the head owing to the very 
high voltage (but relatively small amper- 
age or current present), the emf., of which 
may easily have been several hundred 
thousand volts, you were given a practical 
demonstration of how the atmosphere may 
be highly charged electrically and yet be 
unnoticed by the usual organs of sense. 

Another reason why we know nothing 
of this increase in potential with elevation 
is that the experimenters usually do not 
have the proper instruments with which 
to measure the atmospheric potential, and 
therefore often lose sight of the fact that 
in the winter, for example, we may have 
present an emf. of 100 volts per foot. 
These high potentials, owing to their 
static nature, are measured by a very deli- 
cate electro-static voltmeter. Those in- 
terested in this phase of atmospheric elec- 
tricity will find descriptions of the ap- 
paratus used, as well as results and meas - 

(Continued on page 1343) 

—— ee 



In the Above Illustration Are Shown the. 
Space Flying Machines That Have Been 
So Far. 
Different Principles 

Four Different Machines, All 
Are Shown. Train's 

Ring Is Operated by Atomic Ener Using & 
of Helium to Produce a Reaction Aguiner os Ethe 
The Goddard Moon Rocket Is Propelled 
of Explosive Charges Which Kick the 
ward Due to Pure Reaction. The G | 
Flyer Operates by Annulling Gravitation by 
of an Electric Wire System. The Jules Verne 
Projectile Is a oe Projectile Fired 
Tremendously 
Being Sufficiently 

From 
Large Cannon, Its Imitial Spee 

rge to Overcome the Earth 
Gravitation. 

Flying In Space 
By H. GERNSBACKH 

by scientists all over the worl 
Many scientists of great authority 
demonstrated mathematically that 

it was absolutely impossible for a_man to 
fiy a machine heavier than air. Eminent 
men of science sustained this view. Not- 
withstandimg all this, we are flying today 

WENTY-FIVE years ago mechani- 
cal flight was discussed seriously 

at will and we are building airplanes t.at 
can rise thousands of feet aloft and trans- 
port one hundred people over great dis- 
tances. As usual our scientists were not 
correct as to what can or cannot be done. 

The next step will be flying not onl 
the atmosphere, but flying in space wi sae 
there is nothing to sustain a machine and 
where propellers and planes are no longer phere 

of use, because where there is no air then 
can be no mechanical flight as we know it 

ay. 
The full thickness of the earth's atmos 

2 Pee is roughly speaking about SOO miles 
his takes . the densest layer from th. 

earth's surface to the outer space wher: 
there is an absolute vacuum, but our atrmos 

proper is probably not thicker tha: 



30 miles. After this distance the rarifica- 
tion becomes extreme. All of this, however, 
should not deter us from attempting to fly 
in space. To those who say it is impossible 
for a body to float in space and in vacuum, 
let them look at the moon or at any of the 
stellar bodies, and he will find that these 
bodies indeed float very nicely without any 
support whatsoever. This is, of course, 
due to universal gravitation, but for the 
moment this need not concern us. 
‘How then can we fly in space? There are 

several vital points that must be considered. 
The main point is the earth's gravitation 
that holds all bodies chained to it. Take a 
balloon for instance. As soon as the gas 
gives out, the balloon must come down due 

to the earth’s gravitation; the same thing 
is true of an airplane which falls or must 
‘glide down as soon as the propeller stops. 
If directional flight at will in space ever 
becomes assured, it will be absolutely neces- 
sary that we first master gravitation, or 
otherwise annul its effects in some way. 
Just how this can be accomplisht, we of 
course do not know exactly todaf, altho 
there have been several attempts made to 
conquer the baffling forces that hold all 
objects to the earth. 

The writer has stated many times in his 
past writings that gravitation is conceded 
to be an electrical effect today. If this is 
so, then sooner or later we will find a wa 
to counteract gravitational force by electri- 
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cal reaction, and when this happens, it will 
be a simple thing for us to build a machine 
that by means of electricity overcomes 
gravitation in a similar manner to a railroad 
engine overcoming friction by furnishing 
enough power to dispose of the latter. This 
is what makes a train move. 

One of the earliest and now historical 
methods proposed for a machine to travel 
into space was the well-known moon pro- 
jectile invented by the fertile brain of Jules 
erne. He imagined a huge cannon sunk 

900 feet into the earth. It required 400,000 
pounds of gun cotton to fire the 20,000 Ib. 
aluminum projectile which contained three 
travelers. The details of this invention 
were described in his well-known book 
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‘From the Earth to the Moon." Scienti- 
fically this idea is absolutely sound, and if 
we actually would build a cannon as imag- 
ined by Jules Verne, and firing a projectile 
such as he described, the initial force given 
the projectile would be sufficient to over- 
come the gravitational pull of the earth 
and the projectile would leave the earth 
never to return. 

This is a condition 
fully realized by all 
artillerists. Given 
a cannon which fires 
a projectile whose 
initial speed is 12,- 
000 yards a second, 
this projectile will 
fly out into space 
never toreturn. The 
passengers prob- 
ably would not sur- 
vive the shock, but 
that need not con- 
cern us here. Of 
course this idea was 
purely fanciful, and 
the eat trouble 
with it is that there 
isno meansof ‘‘navi- 
gating’ such a pro- 
yectile. Once out 
in space it becomes 
subject to various 
gravitational ef- 
fects. If it came 
within the direct 

influence of the 
moon, for instance, 
it would be drawn 
toward the surface 
where it would be 
smashed to pieces 
in an instant. If, 
on the other hand, 
it would not come 
under the direct 
influence of a stel- 
lar body, it would 
roam around the 
universe for all time 
until finally struck 
by meteors or some 
other body. 

In 1915 the writ- 
er publisht in the 
June issue of the 
“Electrical Ex- 
perimenter’ a 
machine to fly in 
space and he gave 
it the name of 
“Space Flyer,” un- 
der which name 
machines of this 

‘ kind have now be- 
come known. The 
writer's idea was to 
use a sphere some 
75 feet in diameter 
which contained all 
the different machi- 
nery and apparatus 
to navigate and op- 
erate the fiver. The 
underlying idea was 
to have the whole 
exterior of the ma- 
chine criss-crost 
with an electric wire 
system, similar to 
a radio station. These wires raciate over 
the surface of the machine from the two 
‘“‘noles”; the wires are insulated from the 
metallic shell of the flyer. The proposal 
was to use an electric current of a peculiar 
wave action, which was to annul gravita- 
tion electrically. The machine was steered 
very simply by switching in or out various 
sections of the wire system. For instance 
if the machine was to leave the ground all 
that was necessary was to switch on the 
wires facing the ground, while the part 
pointing towards the sky was not to be 
electrified. A reaction would immediately 

Moon. 

a — 

set in and the machine would naturally rise 
as there was no gravitation to hold it back. 
If the machine approached the moon or a 
planet, the same electric current was brought 
into play again, and the retarding motion 
set up so that the flyer would not smash 
itself against the face of the heavenly body. 
There was a steel landing belt provided on 

© Photos Courtesy Bray Studios 

“All Aboard for the Moon”"—May Not Sound So Strange to Our Ears, Fifty Years Hence. 
Perhaps Even Sooner the Goddard Rocket Will Have Been Perfected and Made Safe Enough 
to Carry Passengers Across the Intervening Chasm of Interstellar Space to Our Neighbor 

The Interior Arrangement of the Passenger-Carrying Rocket 

which the machine was to roll upon landing. 
This was necessary otherwise the wire 
system would be destroyed. 

Another idea is shown in Arthur Train's 
“Flying Ring” publisht in 1917 in his book 
“The Man Who Rocked the Earth.” This 
also was a fanciful machine and was pro- 
pa by atomic energy. The flying ring 
vad a sort of tripod mounted upon it and 
at the top there was a uranium power gene- 
rator which gave forth a disintegration 
ray of great power. This ray striking either 
the earth, atmosphere or the ether in space 
would naturally set up a reaction, lifting 

— 
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the ring. The direction of the machine 
was of course controlled by this ray, The 
flying ring also could be steered sideways 
by means of gyroscopes contained in the 
interior. This idea is perfectly feasible if 
we ever can make use of atomic energy. 

The latest newcomer in space flying ma- 
chines is Dr. Goddard with his $s now famous 

moon rocket. We 
: — have already de- 

dard's rocket in our 
Feb. 1920 issue of 
the “Electrical 
Experi mentee 
where the 

no difference 
whether these ex- 
plosive charges oc- 
cur in the atmos 

feuten than thre 
an atmosphere 

the air re- 

er 
l on eee the 

at prodigious 

worked out very 
taretaly It = 

ates outlets for ie 
explosive c 

directed away from the machine at right 
angles, preferably at the lower end and at 
the bow of the machine. These explosive 
charges would be imperative whenever it 
became necessary to steer the machine to 
the right or to the left, to turn it about, or 
for landing purposes. It would not be a 
simple task to control such a machine by 
means of these charges, and it would be a 
ticklish business for instance to affect a 
smooth landing upon the surface of the 
moon. While of course it is not impossible 
to accomplish this, the matter of fring the 

(Continued on Page 1355) 
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“Scientific Progress in the Last Century. 
Before the American Academy of Science, September, 1999.” 

Gentlemen of the Academy: 

T the close of this twentieth 
century we look back upon a 
more brilliant array of scientific 
achievements than man has ever 
been peered to see, oF 

imagine. within the last few decades our 
earth has entered upon an era that 
surpasses the greatest expectations of 

\, 

| ‘ ! 

L 

 €nce, 

By FRANKLIN RUTH 
Rutherford and Soddy, in te 

field of radioactivity, soon caused them 
to announce the hypotteses of atomic 
disintegration and evolution of the e¢.e- 
ments. Altho these theories were ut 
first discredited and regarded in the 
same light as Perpetual Motion, the 
undeniable existence of enormous reser- 
voirs of energy in the minuté atom, as 
evidenced by radium, soon attracted the 

“In 1999” 
Presidential Address 

of bankruptcy and revolution. Unrest 
was widespread. Crises between labor 
and capital were imminent. Numerous 
strikes occurred, and Bolshevik upris- 
ings in Russia threatened to undermine 
all governmental control and order. The 
air seemed charged with something that 
stifled all thoughts of resuming pre- 
war existence. Over all hung uncon- 
scious, vague dread, gras in its 

4 © 1921 by Belence and Invention. 

*. .eeeeThirty-Foot Tubes Were Excavated Thru the Earth's Diameter, Reaching From a Large Industrial Center on One Side to Some Ea 
tensive Agricultural Area Upon the Other. Africa, China, Australia and Parts of South America Were T ouched. As These Tubes Were Sunk, 
They Were Lined With Browning's Electro-Heat Converting Apparatus, Which Turned the Intense Heat of the Bowels of the Earth Into Am 
Immense Voltage, Giving An Electric Current, But Left the 
Thru Which The 
Tubes and the 

Past. 
levator-Like Carriers Were Dropt Thru the 

Cars Past the Center of the Earth and Up to 
Center of the Earth. 

ithin a Few Feet of the Opposite Surface. 

nteriors of the Tubes Relatively Cool and Insulated From the Fiery Medium 
Food and Other Commodities Were .Then Quickly Hauled Over Extensive Railroad Systems to the Mouths of the 

The Momentum Gained in the 4000-Mile Drop Carri ed the 
At This Point They Were Caught by Aute- 

matic Catches and Giant Electric Hoists Hacled Them to the Surface.... 

the nineteenth century philosophers. 
dade sap has advanced at a rate es 
parable to a geometric progression, an 
today we are living in the Golden Age 
of Science. In looking back upon this 
century, we should review some of the 
most significant achievements of the 
past, and note their bearing upon prog- 
ress and their relevance to the science 
of today. 

The dawn of modern science oc- 
curred in 1898, when the discovery of 
radium and its radioactive properties 
was made by the Curie's. The impor- 
tance of this discovery can never be too 
greatly emphasized, for it marks tie 
actual conception and birth of the prin- 
ciples upon which today's science is 
founded. The untiring investigations 
of those great pioneers of modern sci- 

attention not only of scientific circles, 
but of the whole world. Discovery fol- 
lowed discovery. Research became busy. 
with the momentous question whether 
artificial means could accelerate or re- 
tard the processes of spontaneous dis- 
integration. Civilized nations became 
excited and e nt. Vivid fiction, ex- 
ploiting the imaginary results of the 
discovery of atomic disintegration, was 
widely read, and increased the credulity 
of the people. 

It was at abrut this period that the 
Great War occurred. Altho this world 
disaster took a great toll of life, it 
proved to be an impetus to scientific 
advancement. At the close of the War 
the United States found itself the credi- 
tor of almost the entire European con- 
tinent, whose nations were on the verge 
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at evious periodic 
world 

entirety by only a few minds of sci- 
entific preeminence. Prophets and re- 
ligious fanatics preached the end of the 
world and the arrival of the Millennium. 
The world was ripe for some cataclysm 
that would overwhelm civilization and 
possibly sweep all life from the planet. 

Suddenly, in 1924, occurred the firat 
phenomenon of a series, which created 
hysical disturbances sufficiently power - 
ul to attract general attention. Scien- 

tific investigators, however, with the ail 
their delicate instruments, had de- 

tected weaker but similar disturbances 
: intervals. The 

waited anxiously for words that 
might come from scientific men, identa- 
fying the cause mysterious 
phenomena. Scientists knew that the 

(Continued om pags 1361) 
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One of the Giant Craters om the Moon's Surface Can Easily 
Contain the Whole of Greater New York City, 

tration Above Shows. 
as the I[)lus- 

Trip to the Moon 
E know perhaps more of the configuration 
and physical make-up of the moon's surface 
than of any other heavenly body, due to our 
industrious and untiring astronomers. There 
are few regions of the moon's side facing the 

earth that have not been carefully explored and 
charted. Altho the moon is over 238,000 miles distant, 
our large telescopes bring the lunar landscape suf- 
ficiently into range so that all of the larger mountains 
with their ranges and craters are readily explored. 
The two illustrations on this page rep- 
resent lunar scenes as we would see 
them, if we actually were to visit the 
moon, 

In the first place, the moon, having 
no atmosphere, the sky as it would be 
seen from our satellite, is inky. black 
with the stars shining forth in a bril- 
hancy mever viewed from the earth. 
A brilliant sun shines out of a black 
sky, while the sun itself is surrounded 
by a wonderful corona with its mag- 
nificient streamers only partly seen on 
earth at the time of an eclipse. Some 
of the lunar mountain ranges are tre- 
mendous, and we have nothing like 
them on earth. The craters of some 
of these huge extinct volcanos are of 
tremendous size; some of them measured 
across the bottom are more than 150 
miles in extent, and you, could readily 
place the state of Rhode Island in one 
of these huge depressions. 

Our top illustration shows only a 
moderately large size crater, and it will 
be seen that New York City and en- 
virons would readily fit into such a 
baby crater, having a diameter of some 
50 miles. As for height the lunar moun- 
tains are truly titanic. Some of these 
mountains are over 28,000 feet in height. 
Standing at the foot of one of these 
giants they seem to topple over on one 

Close-up View 
of the Moun- 
tains of the 
Moon Show- 
ing Their 
Precipitous 
Sides. The 
Moon Has No 
Atmosphere 
and So Even 
If an Adven- 
turous Earthly 
Being Should 
Make the Trip 

Find It a 
Very Salubri- 
ous or Pleas- 
ant Place on 
Which to Take 
up His Habi- 
tation, for the 
Only Way He 
Could Live on 
the Surface of 
the Moon 
Would Be by 
Providing 
Himeeclf With 
an Outfit 
Similar to 
that of a 

Suit, 
With 

Ez 
Tank and Ar- 

an ee ek A ee be |i bl det ‘ai 

due to the perspective, the same as when you stand 
at the foot of a skyscraper and look upwards. It 
seems to be bending over on you. When the sun 

shines on these huge mountains, it is of course pos- 
sible to see all the way up as there is no atmosphere 
and no clouds to impair the vision. 
must be overpowering and grandiose. 

Such a sight 

At the foot of these mountains we see huge cracks 
running in all directions, and these cracks are vast 
canyons in themselves, much deeper than we know 
of on earth. 

—— —Z — —— ™— — a 

a ee —— aeciicgiory ss Se 

They extend for miles down into the 
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bowels of the moon, and a fall 
into one of them ‘would, of 
course, mean instant death to 
the traveler, 
But the most impressive and 

terrorizing experience to the 
future moon traveler will un- 
doubtedly be the vast death 
which is on evidence at every 
hand, The moon is a dead 
world as we all know, and there 
are no animals and there is 
probably no vegetation; only 
barren rocks greet the eye. 
Everywhere is silence; every- 
thing is dead and lifeless, and 
the future traveler must be en- 
cased in a sort of diver's cos- 
tume with a glass-windowed 
helmet as he must bring with 
him his own air if he wishes 
to stay alive. And, he does not 
wish to stay long on the moon 
unless he walks around the 
foot of the mountains because 
there are possibly few places 
as unsafe as the moon itself, 
Huge meteors are crashin 
down almost continuously, an 
there is no atmosphere as an 
earth to act as a buffer. These 

(Continued on page 1355) 
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One of the Latest Designs for Electro-Magnetic Railways is Illustrated in Detail Above. 

MAGNETIC ATTRACTION AND REPULSION 
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No Motors or Gearing are Employed in This System of Propelling Cars - 

by Means of Electro-Magnets, Placed Between the Tracks in the Manner Indicated. Only the Group of Track Magnets Directly Under the Car at Any Moment 
Are Magnetized. The Repulsion and Attraction Forces Existing at a Given Moment, Between the Track Magnets and the Powerful Electro-Magnet or Magnets. 
Carried Underneath the Car, May be Readily Understood by Studying the Diagrams at the Right of the Illustration, Remembering the Basic Law of Ts 

HE magnetic railway shown in 
the accompanying illustration, 
represents one of the latest 
ideas in transportation. It is 
based on the principle that ac- 

tion or movement can be and is pro- 
duced between an electro-magnet and an 
iron mass or between two electro-magnets. 
in contra-distinction to the usual elec- 
trical railway with which we are all 
familiar, in which one or more high 
speed electric motors are used to drive 
the car wheels thru a system of gears. 
The present magnetic railway is known 
as the “Leffler System.” 

As in every magnetic railway sys- 
tem, the individual magnets in_ the 
street, which are: placed several feet 
apart, are only magnetized in short sec- 
tions as the car passes along. The 
idea will be evident to anyone who is 
familiar with the laws of magnetism. 
Referring for a -mement to Fig 2 as 
well as Fig 3A, it will be seen how 

Se eee ee ee a] f 

That—Like Poles Repel, While Unlike Poles Attract. 

successive attraction and repulsion forces 
are set up between the electro-mag- 
nets in the track and the electro-mag- 
net mounted under the car or engine. 
The moving electro-magnet on the car 
may be excited by direct current sup- 
plied by a battery on the car. 

Just how the car is propelled will 
be understood from the following, re- 
ferring to Fig. 3A. The first law of 
magnetism states that like poles repel 
and unlike poles attract each other; 
the arrows in the figure show, by the 
direction in which they point, how these 
forces operate. Starting at the left 
hand side, we see that two north poles 
are opposite each other at the moment 
selected for our cut, and that they tend 
to repel each other, while somewhat to 
the right a north pole is in juxtaposi- 
tion with a south pole, causing attrac-_ 
tion, <A little further to the right we 
see that the south pole above is also 
in proximity to the central pole, which 
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is south also, adsitig repitigion ike: 
poles); at the extreme right we have 
attraction between the unlike poles once 
more, S above and N below. 

As the electric current is past thru’ 
the windings of -the armature, the 
downward projecting poles on the ar-, 
mature become polarized in groups, of 
three to four to a group, as indicated by 
letters N and S; the center of the, 
groups being the most highly mag-. 
netized. These groups of polarity ap- 
pear alternately every two and a half 
feet, or half way between the magnets 
in the track, which in turn also become 
magnetized, as indicated by the _let- 
ters N, S, on the track magnets. Op- 
posite poles are attracted, while like 
poles are repelled, both forces acting 
to move the armature and thus the car, 
in the direction indicated by the ar- 
row. By reversing the current in the 
armature, a quick but easy stop can be 

(Continued on Page 2/1) 



The “Aerohydrotor 

ALK about speed! Is 200 miles 
per hour a fast clip? Well, that 
figures 3 1-3 miles per minute 
or 290 feet per second. Now, 
that may seem a egrcat distance 

to cover in a short space of time, yet 
if exprest in terms of rotation it will ap- 
pear to the trained mechanical mind to 
be rather ordinary. 

The Aerohydrotor is designed to 
travel at the rate of 200 miles an hour 
under normal conditions. The diame- 
ter of the propeller-rotors being about 

The ‘‘Aero-hyd-rotor” is 
Atlantic in 12 to 16 Hours. The 
Also by the 

93 feet. Let us assume, for the purpose 
of illustration, that friction and air re- 
sistances are not to be considered and 
that the diameter of the propeller-rotors 
is 93 feet. With each revolution thereof 
a distance of 290 feet can be attained. 

As the Aerohydrotor is so constructed 
that it makes at an average one revolu- 
tion per second—only sixty turns each 
minute—it surely can not be said to be 
breaking the record for rotation. This 
is really a very old fashioned rate, com- 
pared to high speed electro-motors run- 
ning 1,000 revolutions per minute, or 
even higher. So with the one turn the 
Aerohydrotor traverses over 290 feet 
each second, or in sixty turns — 17,400 
feet (3.3 miles) per minute. Then in 
making 3,600 revolutions per hour — a 
very low rate indeed—it leaves in tts 
wake just 1,044,000 feet or 200 miles. 

It is quite possible that by tuning up 
the Aerol.¥drotor a much higher rate 
of speed will eventually be obtained, or 
the same ‘istance covered with a craft 

uge Gas Bag at the Top, Which is Filled With Helium 

ol smaller proportions produced for pur- 
poses of super-rapid ocean transit. 

In describing the construction of this 
“Speed King of the Seas” it may be of 
interest to state that the craft consists 
chiefly of three units. “No. 1"°—the 
propeller-rotor-tube, which takes the 
place of the usual hull. “No. 2”—the 
vas-bag. “No. 3°—the quarters, pilot 
and machine compartments. When in 
operation Units “No. 2” and “No. 3” 
remain in a fixt position, while “No. 1” 
revolves. 

LEFT PROPELLER 

By EDWIN F. LINDER 

It can be casily understood that the 
steering is accomplished by speeding up 
or slowing down one or the other side 
of the spider-frame driven on the axis, 
upon which | are mounted telescopic 
sleeves carrying the driving gears. The 
spider frame arms are hollow; thru 
these ballast water is expelled after the 
Acrohydrotor starts on its voyage. 
On approaching its destination ballast 

water is again pumped into the tube. 
In this manner a greater degree of 
stability is AiaAtained, 

RIGHT PROPELLER 
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Balloon Inflating JMedium. 
Measures 93 Feet in Diameter. 

—the New Non-Inflammable 

So far as possible all parts are made 
of dur-aluminum, and wire stayed. This 
lends both strength and the necessary 
feature of light weight to the structure. 

The motive power is furnished by the 
installation of gas engines, located in the 
lower compartment, which is shown 
suspended from the passenger quarters. 
Stabilizers assist in keeping the craft in 
an upright position while in motion, the 
gas bag, at the same time, performing 
this service besides lifting the craft so 
that it keeps up well on the surface of 
the water. Light and heat are derived 
from an electric generator unit. Water 
pumps, a gas generator to replenish the 
supply are included in the equipment. 

It is difficult to explain, without go- 
ing into great detail, the peculiar con- 
struction of the rotor-tube and propel- 
ler-blade ring, These are arranged so 
that each can be driven independently 
of the other, the tube being split, half 
rotating with cach set of propeller rings. 
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Hour or More, so That It Could Croes th- 
Tar is Kevt Upright by Gyrosco Action and 

At this time it is not intended that 
the Aerohydrotor should be used for 
other than passenger and mail service 
in a limited way, where super-speed is 
of the greatest importance. While its 
advantages possibly do not contribute 
to the improvement in a large degree 
in the commercial field, except as a 
medium of rapid exchange of mail, the 
use to which such a speedy craft. can 
be put as a weapon of destruction on 
the high seas in naval warfare is worthy 
of consideration. A flect of these, act- 
ing as scouts to locate enemy squadrons, 
could patrol so great an area distant 
from defensive lines, that long before 
the approaching squadrons need be met 
in combat, all necessary arrangements 
for the attack could be made. 

Let us hope, however, that the Aero- 
hydrotor will only be used for the peace- 
ful purposes of super-transit on the 
great highways of the seas. 





Mercury Mirror to Bring Mars Close 

RE there men and women on 
Mars pertorming their datly 
work the saine as you and | 

are domye? Our grand 
tathers and their fathers be- 

fore them probably often thourht so, 
and since the discovery of what ap- 
eared to be actual canal markinys on 
[ars some 40 vears ago, many books 

have been written on the subject of 
whether Mars is inhabited or not, 
Present telescopes are not sufficiently 

poweriul to show us the Martians, 
even ii they do exist, but in order to 
bring the surface of Mars to within 
a mile and a hali of the earth, opti- 
cally speaking, Mr. B. MeAtee, an 
American residing in France and 
Professor David Todd of Ambherst 
College, are going to build the larg- 

est telescope ever used by man, The 
tube of the telescope will be a dis- 
used mine shait 50 feet in diameter’ 
located at Chanaral, Chile. At the 
bottom of this 50 foot shait will be 
a huge steel dish filled with mercury, 
which will be whirled so as to give it 
a concave, parabolic surface which 
will act as a mirror. The image of 

ars as it passes overhead will be 
reficcted upward to a glass prism at 
the head ot the shaft, and thence the 
Image will be carried horizontally 

into the eye-piece, through which the 
astronomer will view the mysterious 
planet or set his camera up in front 
of it and take photographs of the 
Martian landscape 

Mr. McAfee and Prof. Todd in- 
tend to spend the year of 1924 at 
Chanaral. Chile. for in that vear the 
planet Mars will reach a point nearer 
to the earth than it has ever been in 
the past 100 years, Snap-shots of 
Mars can be taken with this wonder- 
ful telescope, if it works as well as it 
is expected, owing to the large 
amount of illumination provided by 
the 50 foot spinning mercury mirror. 

The effect of whirling a tank con- 
taining mercury is shown in the ac- 

“SIMPLE MERCURY MIRROR - 
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companyving detail drawings, Figs. A, 
Bm, Cand DB. t A is shown a sta- 
tionary tank containing mercury. The 
effect of whirling the tank is shown 
at Ib; the surtace of the mercury has 
become concave to a greater or less 
degree, depending upon the speed at 
which it ts rotating. Several ob- 
jections have been ratsed previously 

regarding mercury mirrors of this 
type, one oft them being that vibra- 
tions imcident to the machinery em- 
ployed for rotating the dish or tank. 
may be transmitted to the mass of 
mercury and cause ripples on the sur- 

The ee any ing eetaton Shows How the 
World's Greatest Telescope, Having a Revolv- 
ing Mercury Mirror 50 Feet in Diameter, Is to 
be Arranged in an Old Mine Shaft in Chile, 
South America. Prof. David Todd, of Amherst 
College, in Connection with Mr, 'B. McAfee, 
is Going to Build This Telescope for Use Dur- 
ing the Year 1924, When Mars Will be Nearer 
to the Earth Than it Has Been in the Past 
100 Years, and Will Pass Directly Over It. It 
a Been Computed by Professor Todd That 
This Giant Revolving Mercury Mirror, To- 
Hop 0 with the Prism ae -Piece Shown at the 

of the Mine Shaft, Will Bring the Surface 
i. to Within One Mile anda Half. Due 

se the High Speed at Which the Surface of 
Mars Whirls, it is Questionable Whether We 
Shall be Able to See the Martians and Their 
Works, or Even Photograph Them, Even if 
This Remarkable . Telescope Fulfills All the 

Promises Made for It. 

face. It has been suggested that cal- 
culation and trial might be made of a 
curved metal tank, such as shown at 
C and D, so that only a relatively 
thin layer of mercury will have to be 
used, thus reducing the chances of 
such disturbances. 

There are several disadvantages in 
a telescope of this type, even if the 
mercury mirror docs work as well as 
Mr, McAfee and Prof, Todd expect 
it to, when it comes to the ordinary - 
requirements of astronomical obser- 
vations. One of the principal objec- 
tions to its use is that we cannot 
move the whirling dish of mercury 
around at different angles: and so 

(Contenued on page 649) 
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Described at Length in Our October Number, 
Caused Inventors and Engineers to Strive 
Shows Bome of the Outstanding Features 

Power Compared to the ZR-2, 

Is the Vacuum Airship Practical? 
By H: WINFIELD SECOR 

ECENT dispatches from Paris 
and other Eur points have 
excited the minds of aviation en- 
thusiasts by the news of a won- 
derful new lighter-than-air flying 

ae which is said to be under con- 
Pea oR ¥ Naples, Italy. Unlike the ill- 

-2 and other dirigibles, including 
Fes ZR? a built by the Germans, this 
Baw Italian airship is said.to employ no 
gas at all—but instead a vacuum. In other 
Mords, all we are supposed to do to make 
this machine a success is to have suitably 
strong compartments and to exhaust 
air from these when the airship will sup- 
posedly rise. Of course this phenomenon 
is based on the scientific fact that air does 
have weight; and to be exact the weight 
of ordinary dry air is given by Pioteiace 
Humphreys in his Physics of the Air as 
ea grains, or 1.29152 ounces per cubic 

Thus with a flying machine of the di- 
type said to have been invented by 

wo Italians, Vaugeau and Gargiulo, and 
iit large enough to have a capacity of 

| cu. ft. similar to the large 
| British dirigibles, by simple computation, 
| we find that if we exhaust this airship of 

its 2,000,000 cu. ft. of air we would create 
a total lifting effort of 161,250 pounds, 
equivalent to 80.6 tons. It is well to re- 
member at this point that the lifting power 

o 

‘ 
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of the ZR-2 was about 50 tons. So far 
the vacuum airship sounds like a good 
proposition, but we are confronted with 
the cold fact that from this gross lifting 
power of 80% tons, we will have to deduct 
the weight of the airship itself, and it 
looks very much to us as if, when this 
is done, our net useful lift will be some- 
where around the zero point. _ 

Stop to think for a moment just what 
kind of construction will have to be em- 
ployed in building compartments capable 
of being exhausted to almost a perfect 
vacuum. You will remember that our 
physics books taught us that unless a 
chamber was very strong, it would col- 
lapse, due to atmospheric pressure, when 
a perfect vacuum was prod Of 
course we cannot create a state of perfect 
vacuity even in the laboratory to-day, 
with our finest condensation and molecu- 
lar pumps, and it will probably not be 
possible to create a very remarkable vac- 
uum in the airship compartments. It 
would thus seem that after we have built 
an airship with compartments strong 
enough to withstand the outside atmos- 
pheric pressure when the air is pumped 
out of them (there will undoubtedly be 
only a fair degree of vacuum producad in 
the compartments), we can hardly expect 
the airship to rise, even if it only has 
to carry up its own frame. 
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The accompanying illustration shows 
several ideas which would apply in de- 
signi a practicable vacuum airship. 
First it would seem almost impossible to 
provide very large vacuum chambers, and 
it. would seem advisable that these be 
formed rather small and of spherical 
ong for we know iy a sphere babe 

€ greatest strength of any geometr 
shape. These spheres may be made of a 
light metal such as duralumin with ribs 
or braces inside of them for additional 
strength, and they might be arranged in 
groups, as shown in the illustration. All 
of the spherical compartments in one 
group would be joined together by suitable 
pipes fitted with check valves, and at the 
bottom of each compartment a pipe would 
lead to a central control board, where 
gasoline-engine driven vacuum -pumps 
would connect with the pipe lines to ex- 
haust the air from the chambers. Instead 
of carrying sand or water ballast for 
raisi lowering the airship, more or 
less air could be t from the vacuum 
chambers fore and aft, so that the airship 
would lower or raise its nose correspond- 
ingly. Automatic vacuum valves cond be 
arranged on the control boards so that, 
paste a voyage when any of the vacuum 

mpartments might need re-exhausting, 
thie will be done automatically. 

(Continued on page 670) 



Earthquakes Made 

to Order 

ARTHQUAKES are not of such 
frequent occurrence, for which 
we are duly thankful, that mo- 
tion picture photographers can 
dash about and snap the ma- 

jestic scene of-rock and dirt being blown 
skyward, while a white-hot adjacent vol- 
canic crater vomits forth boiling lava. 
Hence and wherefore, we have with us 

something brand new now in motion pic- 
turedom—the earthquake made to order. 

The accompanying illustrations show 

clearly how the artificial volcanic and 

earthquake effect was staged in photo- 

graphing a recent motion picture scene 

produced by an American photoplay 

company. The limit of vision for the 
battery of motion picture cameras is in- 

dicated by the lines A-A in the picture. 
A first-class earthquake with accom- 
panying volcanic eruption was produced 

in this scene, and in a relatively simple 
manner at that. Several platforms were 
arranged on wheels so as to be movable 
along tracks for a short distance as the 
picture shows at the left. Each of these 
platiorms had a section of earth repre- 
sented on it by a framework which was 

covered with paper pulp and fabric suit- 
ably painted; when all of these sections 
were pulled to the left by the automobile 
tractors at the director's signal, the 

effect of ever-widening fissures or chasms 
in the earth was produced ina start- 

lingly realistic manner. Pieces of can- 
yas were placed across any open junc- 
tures between the platform sections and 
loose soil placed over them. Next the 
buildings, which were erected in a spe- 
cially flimsy manner, fell down when 
jarred, and when certain support sticks 
were pulled from under by hidden wires, 

This Volcanic Eruption and 
the Accom Earth- 

orton, iy h- quake Represen 
est Pinnacle of the Motion 
Picture Art. A Small Hill 
fe Used to Build = 
oleano oon, Rocks 

Dirt Being Blown 
With the Usual Smoke and 

tration Clearly Shows. 
Molten Lava Which Flowed 
Down the Crevices of the Vol- 
cano Was Composed of a Solution 

ling tewash, Forced 
Out of the Pipes by Steam Pres- 
sure at a Boiling Temperature. The 

a Ca | iz | 

Sha Berth Sections to 
Side, Means of Motor Trac- 
tors, ile the Flimsily Built 
Houses Collapsed and Started 

to Burn. 

all of the terrors of a devastating earth- 
quake and volcanic eruption were 
evolved with remarkable fidelity. 

A few hundred actors and supers 
dashing about wildly over the crevices, 
coupled with falling buildings and the 
white hot lava trickling down the sides 
of the mountain in the background, all 
helped in producing this wonderful mo- 
tion picture. Even the dense clouds of 
smoke which usually accompany vol- 
canic: eruptions were produced a the 
artificial volcano. 

One of the accompanying illustrations 
shows a sectional view of the movie- 
made volcano which poured forth rocks, 
dirt, smoke and lava, all in bounteous 
profusion, at the critical moment when 
the director-in-chief gave the order, his 
assistant directors in various parts of 
the scene being connected with his sta- 
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tion by telephone. Steam boilers sup- 
plied both smoke and steam, which shot 
upward from the crater at the top ot 
the volcano, suitable valves and damp- 
ers being provided for the control of the 
effects. 

If you have ever seen a steam or 
compressed air pipe, or even a high 
pressure water pipe discharge into loose 
dirt and stones, you will have a vivid 
idea of how this volcanic eruption was 
made to order. The top of the crater 
was filled with loose rocks and dirt and 
when the steam was turned on, slowly 
at first, the dirt and smaller stones were 
shot upward, while the smoke added its 
accompanying effect. After a few mo- 
ments the molten lava began to pour 
down the mountain slopes, just as you 
remember having seen it do in actual 

(Continued on page 654) 
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Magnets and Cranes 
to Handle ‘Planes “ 
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The Airplane and 
cee eee ee In the 
The Crane Revolves and Can be Tipt Gradually to Any Angle, the Planes 

NE of the aceomipany ing illus- 
trations shows a scheme sug- 
gested by an American genius, 
one Raymond Noble Coffman, 
whereby he proposes to acceler- 

ate as well as decelerate airplanes, as 
they move over a revolvable turn-table 
erected on the top of a high building; 
alt- by mreans of powerful electro-mag- 
nets. Several years ago an elaborate ar- 
ticle appeared in the pages of this jour- 
nal describing a scheme for stopping 
large aircraft -quickly, when they had 
landed, by means o 

the aerial platform, similar to the ar- 
rangement here illustrated. Mr. Coff- 
man’s scheme, however, is somewhat on 
the order of the electro-magnetic gun, in 
that he proposes to rapidly accelerate or 
increase the speed of the airplane by ex- 
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citing the series of electro-magnets one 
after another in rapid succession. As 
the electro-magnet just ahead of the air- 
plane is switched on each time, the one 
over which the plane had just moved is 
cut out of circuit, and as experiments 
with electro-magnets have shown, a ver 
rapid acceleration of an object in this 

"manner is readily obtainable, Of course 
the airplane engine and propeller would 
help to shorten the accelerating period 
considerably. In order that ‘the magnets 
can act on the plane properly to pull it 
forward, one after another, there is an 
iron plate fastened underneath the plane 
on the landing wheel chassis. 
Revolving Crane for Starting and 

Landing Airplanes 
The second illustration herewith pre- 

sented shows a very ingenious and inter- 
esting device on which a patent has been 
issued by Johnny S. Black, of New York 
City. As the illustration depicts, Mr. 
Black's device, for starting as well as 
landing airplanes, comprises a central 

ELECT ‘ "MAGNETS 
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Device Shown Above was Recently.Patented by an efican Inventor. 
af the Tower There ia a Storage Space for Auplanee and Elevators Halas Them to the 8 Landing Pia ; 

or esceading in a Spisal in Starting or Landing, eo Depicted af the slaht. 

The Principal Use of This Invention Will Undoubtedly 

tower-like structure, around the upper 
part of which a balanced jib or crane 
can revolve. Airplanes which may have 
_landed on the ground, are run in thru 
the doorways in the base platform, and 
on to one of the large electrically op- 
erated elevators, shown in the picture. 
By means of the elevator the airplane is 
raised to the starting and landing deck. 
A loop of flexible steel cable hangs 
downward from the outer end of the jib 
arm in the manner indicated, 

Airplanes designed to be started or 
landed with this machme are fitted with 
special collapsible hook members, which 
are clearly shown in the photo. The 
pilot pulls on two handles, which action 
raises the hook members, and he re- 
volves the plate on which they are 
mounted, according to whether it is go- 
ing to start off or land, as shown in the 
two detail illustrations at the right. 
When the “L” shaped hook members 

are over the cable in the position shown 

(Continued on page 683) 
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Guided Airplane Makes 
150 Miles an Hour 
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This Aerial Railway Having Cars Designed Like Airplanes, but With the Advantage That They Are Guided Along Cables Instead of Having to Find Their Way Thru 

Fog and Storm, Is Actually to be Built in England, Recent European Reports Indicate. The Cars Can Attain a Speed of 150 Miles an Hour Easily, and May be 

Propelled by Gasoline Engines With the Usual Air Propellers, or else the Propellers May be Driven by Electric Motors, Deriving the Necessary Current from the 
Wire Cables on Which the Craft Glides. When the Cars Are in Motion There Is Practically no Strain Exerted on the Cables and Towers, az the Wings Will Exerta 

Powerful Lifting Effect Sufficient to Float" the Car, While in Rounding Curves the Car Can be Steered by Means of Ite Rudder and Tail so as to Minimize 

Strains on the Cables. 
Any 

The Cables Pass Over and Under Alternate Grooved Wheels on the Extremities of the Wings, eo that the Care Cannot Fly Off the Cables, 
if the Lifting Effect of the Wings Should Become Momentarily Excessive. 

“T has been proposed to build an aerial 
railway, such as shown in our front 
cover illustration, and also in the 
accompanying View, in England and 
other countries, the cars of these rail- 

ways resembling giant airplanes, and the 
speed at which they travel approximating 
150 miles an hour. This speed should be 
readily attainable by an aerial car such as 
that shown in the picture, for the reason 
that, when the car attains such a speed as 
80 to 100 miles an hour, the wings will tend 
to raise the car in the same way as an ordi- 
nary airplane performs, Thus, the car 
will exert but very little if any pressure due 
to its weight upon the stecl cables along 
which it travels. In other words, these 
cables will simply act as guides, in much the 
same way as General Squier has proposed 
the use of wires in directing radio waves and 
currents, which system he terms, Wired 
IVtreless. 

In the system we are describing, we have 
a guided aircraft, and judging by the number 
of accidents which have occurred, especially 
in stormy weather, when planes have become 
lost, due to fog and clouds, and have at- 
tempted landings in woody sections or other 
impossible places with disastrous results in 
many cases, this scheme of providing tracks 

ee ee a a teeta fs ee Ce. ae 

so to speak, for the airplanes, should prove 
very welcome. All of the smoothness and 
speed-abilities of the airplane will be re- 
tained and at the same time you will know, 
when you leave Chicago for example, that 
you are going to reach the next stop without 
anding in the top of a tree or some worse 
place. ides, airplane engines are not 
absolutely infallible, and they have a habit 
of stopping sometimes at very inopportune 
moments—and when they do stop and the ey 
won't start again with the aid of the sel 
starter or otherwise—there is only one 
thing for your pilot to do, and that is make 
a vol-plane landing, and to be mighty quick 
about it. Of course, the higher the free 
airplane happens to be, the greater the 
distance over which the plane can glide 
before landing, but if you happen to be 
flying over barren country which frequently 
occurs, especially with long distance mail 
and passenger ‘planes, you do not always 
aie a good choice of ground on which to 

nd. 
It is stated in reports from Europe that 

they actually expect to build an aerial 
railway like that shown, and presumably 
from what information has been given out, 
the cars will be propelled by means of 
gasoline engines and the usual propellers. 
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There is another way in which the cars can 
be propelled and that is by electric motors, 
the necessary current being supplied from 
the cables over which the car travels. 
These cables do not have to be as heavy or 
as strongly supported as might at first be 
imagined, for the reason already mention=d, 
for when the airplane reaches a certain speed, 
usually about 40 miles an hour, the wings 
will start to exert a lifting effort and the 
cars, therefore, will be flying in the air in 
the same way as if there were no cables at 
all. But instead of fiying free as our 
ordinary aircraft do at present, these cars 
will be guided by the cables and will reach 
their destination with clocklike regularity. 
These aerial railway cars can be operated| 
in both directions of travel, the cars passing 
one another side by side, or else one above 
the other, depending upon the design of 
the supporting cables and towers. Notc 
that the grooved wheels pass over and under 
the cables alternately, so as to retain the 
craft on the wires. 

One of the outstanding features of such an 
aerial railway, which would be a big boon 
to passenger and freight transportation in 
any country where large areas of territory 
are to be served, such as in the central and 

(Continued on page 643) 
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The projectorcar being launched from high tower, for its 
frat trip to Mars and other planets. 
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Cooley’s stellar = ‘ 
express spreading its ™ -\ + ’ 
telescopic wings, prep- ~ > ‘ 
ratory to alighting on an \ 
unknown planet. The ma- 
chine is designed so that 4 
when once in flight, the ‘ 
wings may be telescoped, 50 
ss to minimize air friction 
and realize the maximum speed. 

Picture above shows 

Professor Cooky 

alighting on strange 

world from him space 

flier, after the most 

extraordinary voyage 

in all history. He 

gets a cordial recep- 

tion from the strange 

dwellers im the ur 

known world. 

The picture to the right shows 
the giant observatory on the 
strange world, from which 
Professor Cooley, looking 

—™!, \{* back at the earth, discov- 

’ » \% X\ ered that he had actually - 

~ ~ beaten light Itself by 
~ , aity years. 
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Navigating Interstellar Space 
By CHARLES FREDERICK CARTER 

HE announcement of Prof. T. : pF 
See, Government Astronomer at Mare 
Island, that he had discovered the 
cause of universal gravitation was 
made just in time to lend an air of 

plausibility to a tale of adventure that 
fairly outdistances any previous flight of 
imagination. The story is produced as a 
moving picture, entitled “The Sky Splitter.” 

riginally conccived as an entertaining 
phantasmagoria, “The Sky Splitter,” in the 
light of Professor See's discovery, becomes 
a suggestion of fascinating scientific possi- 
bilities—not probabilities, however, Since 
we now know what gravitation is, if we 
follow, understand and_ believe Professor 
See's conclusions, may we not apply that 
knowledge of the force which holds the 
planets in their orbits to navigation of inter- 
stellar space? Can we not now go and find 
out for ourselves whether Mars and Jupiter 
and Venus and other planets that have been 
discussed are really inhabited or not? -All 
that is lacking now is suitable motive power, 
The source of that has been suggested by 
the discovery of radium by the Curies, 
The scenario writer has certainly beaten 

science by a few laps (perhaps). Briefly, 
the story of “The Sky Splitter” is about 
Prof. Adam Cooley, B.A,, Ph.D., D.Sc., like 
Professor See. an astronomer, who has de- 
voted the better part of his life in attempting 
to develop a motor, actuated by atumic force 
which is now supposed to be akin to the 
emanations from radium. In time, the Pro- 
fessor masters the secret. He decides to 
try it out on an old automobile, so that if 
anything happens he will not. lose much, 
That was a lucky thought, for atomic force 
when harnessed proves to be so much more 
powerful than anything hitherto known. 
that the Professor runs into a stone fence 
and comes pretty near being launched into 
infinity without any further aid from atomic 
force. 

Naturally, he is laughed at after this ex- 
perience. Many great discoverers have had 
the same experience. If Professor Cooley 
had been overlooked, ‘that fact would have 
demonstrated that he was not the real thing 
in discoverers. 

Unluckily for him, one of the scoffers is 
Paul, who adures Marcel, Professor Cooley's 
daughter, a maiden as beautiful as the 
houris and as wise as Zobeide. She gives 
Paul a piece of her mind for his rudeness 
to her father and in polite phrase tells him 
to go. The only way Paul can get back 
into Marcel’s good graces is to play Angel 
to the Professor's discovery. In other 
words, Paul advances the money to build 
a Projectocar in which the Peale pro- 
poses to go on a voyage of discovery among 
the stars, the propelling power to be his 
newly patented atomic force motor. 
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terepinier st dette The Star—A Tale of the Comet. 
By Il, G. Wells, World's Famous 
Scientific Fiction Writer, Who Ilolds 
Your Interest to the Last. Don't 
Miss Tt, 

Chicago-New York-Berlin-Via Zep- 
felin. Ry Dr. Becher. [Illustrated 
with latest photos of German air- 
ships, 

Radio IVave Traps and Filter Cir- 
cuts for Maximum Selectivity. By 
ol. P. Peck. 

Practical Chemical Experiments—A 
brand new series. By Raymond B. 
MWailes. Illustrated. 

The Obedient Candles—Magic For 
the Amateur, By Joseph H. Kraus. 
How and When Does Electricity 

Kill—Popular discussion, with illus- 
trations for the layman. 
How ta Use Your Camera—Part 2. 

By Dr. Ernest Bade. 
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On the same theory that he used an old 
auto for his first experiment with the new 
motive power, Professor Cooley refuses to 
risk wasting any more of the family than 
necessary on his vovage intu infinity. Marcel 
is ordered to stay at home, while the Pro- 
fesor sails off alone. 
The Projectocar is launched down a stecl 

toboggan slide from the top of a steel struc- 
ture like the Eiffel Tower to give it suffi- 
cient momentum to carry it of into space, 
for it has no landing wheels, Professor 
Cooley enjoys the first few seconds of his 
voyage as he gazes back at the swiftly re- 
ceding earth, But when he finds himself 
beyond the earth's atmosphere he begins to 
wonder whether, after all. his voyage was 
wise. He reaches for his control levers. but 
finds them uscless because there is no resist- 
ing atmosphere to be worked upon. By 
this time he is quite sure he made a mistake 
in leaving the best world he ever lived on. 
He faints away. 

On recovering he plucks up courage again; 
he looks out of his periscope to find that 
his Projectocar is racing with a comet and 
leaving it behind as if it was tied to a post. 
Next he flashes past a planet which he 
recognizes as Saturn, on account of its fond- 
ness jor rings. Soon he finds himself ap- 
proaching a planet to which he has never 
been introduced, astronomer that he is. 
Thinking the joke has gone about far enough 
he once more plucks at his lever in a frenzy 
of energy, determined to make a landing. 
To his joy, he finds the controls working 
perfectly, for he is in an atmosphere once 
more. He circles gracefully about seeking 
a landing but not being too particular about 
it. All he wants now is to get out of that 
Projectocar. 
Upon coming to rest, he alights and is 

greeted by beings, who, he sees at once, 
are of superior intelligence. At least they 
have sense enough to stay at home and not 
go gallivanting around among Strange stars. 
There is some difficulty in making himself 
understood, but upon being conducted to an 
observatory he finds astronomical maps on 
which he locates the earth. He indicates 
that he came from there. The Strangers are 
too polite to apply the short and ugly word. 
Instead, they focus their telescope on the 
earth and invite Professor Cooley to look. 
The telescope is so much more powerful 

than any known on this earth that the Pro- 
fessor is actually able to pick out his old 
home town. But it doesn’t look familiar. 
Finally, though. it dawns upon him that 
he has traveled so much faster than 
light. the swiftest thing hitherto known, 
that he is now actually seeing images that 
left the earth on heams of light when he was a boy fifty vears before. Calling for 
pencil and scratch pad, Professor. Cooley 
does some rapid calculating and finds that 
he is now 293,994.584,070,19414 miles from 
home. If he is to get hack in time for the 
wedding of Paul and Marcel. he will have 
to hurry even with so swift a vehicle as the 
Projectocar, 

Before dismissing this with a laugh, try 
to remember what you thought of Jules 
Verne’s “Twenty Thousand Leagues Under 
the Séa.” That was too fantastic to dis- 
cuss when it was first published. Navigat- 
ing the depths of the sea was wildly im- 
possible. But since then the submarine has 
become commonplace. If the force that 
holds the planets in their orbits can be 
utilized to provide a suitable medium for 
navigation, and we can devise a motor suf- 
ficiently powerful—and scientists have been 
working for years to master the inystery 
of radium emanations, the most powerful 
thing yet discovered—may not such a trip 
become possible ?>—Photos courtesy of the 
Rray Productions. 

Transparent Paper 
OR over fifty years chemists and paper 
manufacturers have been actively en- 
gaged in the production of transpar- 
ent paper. Some of the processes 
used by these investigators involved 

impregnating the paper with all sorts of suh- 
stances, such for instance. as fats. oil. resins, 
gums, and other similar compounds. Several 
years ago a paper, entitled Glassine, appeared 
on the market. This paper. as well as those 
paper resulting from the treatment with the products mentioned, was not transparent, but 
rather translucent. Furthermore. the use of 
such papers is more or less limited. inas- 
much as they have a tendency to impart an 

odor or greasiness to the object with which 
it is wrapped, 

Recently, a Milwaukee manufacturer has 
brought on the market a perfectly trans- 
Parent paper, without taste, odor or greasi- 
ness. In fact, this paper has some remark- 
able characteristics that make it superior to 
celluloid in some respects. The new product 
is sold in various grades of hardness. thick- 
ness and other physical grades. as it may 
find application in the market. The paper 
is known as “Cellulin.” Some of the grades 
are as thin as ordinary tissue paper (.001/2) 
and imtended for wrapping purposes, such 
for instance, as candy, fancy boxes, food 
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stuffs, window-envelopes, sausage casings, 
etc. Whereas, the thicker grades are used 
for the same purposes as celluloid, in fact 
find ready application for the manu fac- 
ture of the ordinary motion-picture films, 
automobile curtains, ete. Celluliit is pre- 
ferred to celluloid hecause of the fact that 
it is cheaper; furthermore, it is not so read- 
ily combustible as is celluloid. Cellulin is 
not soluble in water, nor is it affected by 
the organic solvents that celluloid or similar 
products are soluble in. The heavier grades 
(.005) are absolutely non-inflammable. and 
the peculiar yellowish cast is absent in 
Cellulin. 



CENERATORS ARRANGED AS SHOWN 
AUTOMATICALLY CUT INTO 

we 
J 

A German engineer has devised this gigantic scheme for utilizing the free power of the wind, two of his designs for huge electric plants driven by 
wind wheels, being shown in the sty ee ag dad illustration, 

¢ changes in Its direction. the frame itself ing free to revolve on wheels 
common shaft driving a series of dynamos through automatic clutches, tne pr’ 

imto service, in order to realize the maximum 

The rudder a’ tached to the frame causes the wind 
rumning around a circular treck 

wheels to face into the wind with 
All of the wind vanes are geared to a 

per sized dynamo for a given wind power being automatically thrown 
emiciency with this type of generating plant. 

A Giant Wind-Power Plant 
N countries where water is not always 
available for the production of power, 
and even the rivulets dry up, or in 
which due to geological and topographic 
conditions the flow of water is very 

slight and dams cannot readily be built, other 
methods of obtaining power without using 
coal must be employed. Electricity produced 
from coal is subject to limitations, because 
im the course of time coal mines will be 
exhausted. Coal mining is also a rather 
expensive procedure, and _ transportation 
charges bring up the price of coal consider- 
ably, as do strikes among miners and rail- 
road operators. 

Air currents on the other hand form a 
most reliable and inexhaustible source of 
power, even though the speed of the wind 
rises and falls, decreasing almost to zero at 
times, and increasing to a gale at others, 
and although small wind-driven generators 
are ‘being employed for producing clectrical 
energy on farms, these plants are not as 
economical and efficient as large wind 
motors, having many fan wheels arranged 
side by side, one row above the other, and 
mie group behind the other on a structure 
capable of withstanding heavy wind veloci- 

ties, transmitting the accumulated power to 
a common shaft, 
A German engineer, Herr-Carl Ludwig 

Lannenger, has shown how such giant wind 
motors could be employed for producing 
electrical energy in large quantities. Not 
only could they be erected on windy beaches, 
but also in the inland regions or on hills or 
wide flat grounds. The individual fan wheels 
on such large motors would vary in diameter 
from twenty to forty feet, with an extreme 
diameter of possibly fifty feet. In the illu- 
stration two of these giant wind power 
machines are shown. In the foreground is 
a wind mill which has three rows of fan 
blades arranged, one above the other, and 
another set, exactly identical backing this. 
There are, therefore, six rows of these im- 
mense air wheels. 

The entire structure rotates on a struc- 
tural central upright, a large vane serving 
to direct the bladed wheels into the wind. 
The end of this rotating structure likewise 
turns on rollers, which bear on a circular 
track. In the background we: see another 
power plant of a similar nature, having only 
one double row of fans. This is a smaller 
power station, and it will be seen that the 
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structure here revolves on the center up- 
right, having no additional braces and no 
circular tracks, as in the case of the afore- 
mentioned power producing devices. 

Now, usually the velocity of the wind on 
beaches and in the inland regions varies in 
speed from three to eighteen miles per hour, 
but because of the variation of speed corre- 
sponding as it does to a definite number of 
revolutions of the power Bhaft, and also to 
a definite torque, the giant wind motor does 
not drive only one dynamo for charging the 
accumulators, as in the case of small wind- 
driven genérators. In the large central sta- 
tions, the changing forces of the wind are 
classified in certain groups, and for each 
group a corresponding dynamo, which is 
automatically switched into or out of the 
circuit, is employed. For this reason, the 
highest efficiency of the dynamo is obtained 
at any given speed or power. As no genera- 
tor will develop its maximum amount of 
power, unless driven at a certain speed, and 
if a generator is designed so that it can 
operate efficiently on one of the speeds, a 
governor must be employed to cut down 

(Continued en page 1017) 





An Under-Sea Pleasure Trip 
6 IGHT this way, The famous 

ride into Neptune’s domain. 
ride through and under the 
sea. Only twenty cents, a 
fifth part of a dollar.” This ery 

greeted us as we were passing along a road 
skirting the beach at one of the favorite 
summer resorts, Our attention was attracted 
by the crier’s call to a large sign, “Ride 
Through the Sea Below the Level of the 
Waves,” and surrounding this colored 
posters could he seen showing sea serpents, 
fish and corals in artistic combinations, Here 
on quother posicr we found a wreck af some 
eld frigate. It lay as a skeleton, its ribs 
extending upwardly from its sandy grave; 
an octopus had entwined one of its tentacles 
around one of the ribs. A fantastic picture 
wf the Sea Sled, the conveyance which was 
daily taking passengers into the kingdom 
‘below the level of the sea, was also shown, 

Having purchased our tickets we pxussect 
dawn to the end of the pier, where a large 
raft already crowded with expectant yisitors 
was awiiling the arrival of the next sub-sea 

The “Sea Sled” Shown in the IMustration Above is the Latest Idea in Amusements 

sled. Soon a speedy tug boat hove in sight. 
As it reached the shallow water, we saw 
emerging from the depths a large body com- 
ing up like the nose of a whale and ¢longated 
itself as it emerged from beneath the waters. 
It was towed alongside of the raft, a water- 
tight daor opened, and an elated group of 
passengers leit the submarine, a sort of car 
body carried on sled-like rummers, 

Many passengers remained for a second 
ridv, anc it was not until two or three sub- 
sequent trips had heen made, that we finally 
found room to enter the water-tight com- 
partment. Once inside we positioned our- 
wlves close to the operator, seo that we 
could the more readily understand the vari- 
ulis Constructimal details of this Sea Sled. 

The submarine-like body was mounted on 
sled runmers, and the sled was fitted with 
clevating rudders as well as horizontal rud- 
ders. It was devoid of any power, but was 
towed along the bottom of the sea by a tug 
or motor boat; two tawlhines passed from 
the tug boat te the sled. The operator in 
ihe sub-sea vessel kept his eye on the tug 

ELEVATING 
RUDDER 

for Sea-Side 

baat on the surface, and directed the sled 
#s he would an automobile towed by an- 
other. Whenever a rock or other projection 
rose from the bottom of the sea, be simply 
drew his steering wheel toward him, causing 
the clevatmg rudder to be raised, whereupon 
the sea sled left the bottom. In doing so, 
the passengers experienced a delightful rack- 
Hig sensation, 

Ballast tanks were located near the bat- 
tom of the sled, and an air hose leading 
ly compressed air tanks located in accessible 
pusilions between the runners, served tc 
blow out these hallast tanks in case of acci- 
dent. The amount of water in the tanks 
was automatically controlled by the weight 
of the passengers within the sled. This au- 
tomatic control permitted the sled to be 
towed along the ocean's bottom very easily, 
the friction being practically eliminated, 
due to the very slight amount of negative 
buoyancy which the sled possessed. This 
negative buoyancy was further reduced hy 
the action of the clevating rudder in the 

(Continued on paye 67) 
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THE “HELICAR” OF TOMORROW—IT FLIES OR TRAVELS ON ROAD 
1—Push Button Power Control Board Before 

Driver, Which Also Switches Power to Helicop- 
ter Drive Shaft 3, and Blades 9, When it is De- 
sired to Fly. 

2—Steering Wheel. 
3—Hellicopter Drive Shaft. 
4—Gyroscope for Stabilizing Car on Two 

Wheels. 
$—Twelve Cylinder Gasoline Engine Driving 

Large Dynamo 6, Which Supplies Electric Cur- 
rent to Motor Within Rear eel, 13. 

7—Storage Battery for Engine and Radio Re- 
ceiving and Transmitting Set, 8. 
$—Collapsible Helicopter Blades. (Note: En- 

gine Driven,} 
10—Powerful Electric Lamps and Reflectors for 

Flying Purposes, 
1]—Elevating Wings Controlled by Driver, Used 

in Ascending or Descending, as Well as Tail, 12. 

13—Electric Motor Wheel Which Drives Car 
Along Road. ' 

14—-Motor Driven Spur Wheels Which Can Be 
Lowered to Assist in Propelling the Car Out of 
Icy Spots. 

15—Collapsible Steps. 
16—Fender. 

1?—Electric Headlight Used When Running on 
Road. 

The Automobile of 1973 
By H. GERNSBACK 

» 

MEMBER OF THE AMERICAN PHYSICAL SOCIETY 

HE modern automobile, as far as the 
public is concerned, is only about 25 
years old. It is true that a few cars 
were made as much as 30 years ago, 
but these were not for universal use, 

and only millionaires could afford them. The 
first cars were very crude, and were not at 

all reliable, and when we look back upon 
these high-wheeled two-seaters we smile at 
the contraptions that they were. 

The other day an automobile of that carly 
vintage rolled down Broadway. It was run- 
ning under its own power, but the sight was 
sy ludicrous that it stopped all traffic, and 
every one had a good laugh at this piece of 
ancient mechanism. 

25 short years were enough to produce this 
result, What, then, may we expect to sce 
50 years hence? What sort of automobile 
will we ride in? What will be common- 
place 50 years hence? 
The automobile, as it is built now, tends 

to become larger and larger. The car of 
today is fully three times as large as the 
car of 25 years ago. In our large cities 
overcrowding, due to the tremendous num- 
ber of automobiles, has now reached the 
Saturation point. New York City ir about 

to enact a jaw to eliminate a certain num- 
ber of taxicabs, which mew crowd the 
streets to such an extent that it is impos- 
sible to make any time at all in certain 
sections of the city. If you really wish 
to move rapidly, you have to take the sub- 
way or the elevated railway. This condi- 
tion exists in most large cities, It has been 
proposed to build viaducts over the house 
tops, but due to the high cost it is doubtful 
if such a plan will ever become a fact, even 
in a time remote from now. 
The only practical solution is to combine 

the automobile with an airplane and this no 
doubt will happen during the next few dec- 
ades. The Helicopter Automobile or, for 
short, the Acitcar, will not take up very much 
more room than the present large 7-passen- 
ger automobile, nor will it weigh much more 
than our present-day car, but instead of 
rolling down the avenue, you will go straight 
up in the air, and follow the air traffic lines, 
then descend at any place you wish. This de- 
scent can be made in the middle of the strect, 
if necessary. The car may roll through the 
street, and may rise in an open place, or 
square, of which there will be many in the 
future, 

26 

While it will be possible for a car to alight 
on the ground in a narrow stréet, traffic 
regulations may prohibit this, and the aerial 
ascent and descent will be made from these 
public squares or parks. The Helicar will 
be particularly useful for suburbanites to 
fly to and from work, and for pleasure. 
Even today our roads, whether they be sub- 
urban or country, are so clogged with traffic 
that it is impossible to get anywhere on time. 

Our front cover illustration shows the 
Helicar moving through one of our future 
strects, as an automobile, while the illustra- 
tion on this page shows the Helicar as a 
fying machine. 

It will be noted that only two wheels are 
used. Two wheels are more economical 
than four. There is less trouble with gears 
and shafts, and this construction decreases 
the weight of the car as well. A gyroscope 
keeps the car in an upright position at all 
times, and makes riding on two wheels per- 
fectly safe. 
Two-wheel vehicles are not new, as wit- 

ness the bicycle. The famous Englishman, 
Brennan, has already tried them out, and 
there will be no reason for using four wheels 
in the future. 
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Seli-Propelling 

The ship shown in the illustration above is built in sections so that they propellers thercby propelling the ship. There are storage batteries also 
rock up and down with the motion of the waves. This motion runs elec- that collect the surplus current so it may be used when the sea is quiet, 
tric generators in each section. The current generated in this way is car- The gears are made so that both the up and dows motion of the waves 
ried to the rear of the ship where it runs motors connected with the are used. 
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STRIA OF STEREOSCOPIC 

| MOTION FiL4 —> 

By means of revolving shutters that pass before the screen an English in- exposes one side for one frame and the other for the next. The revolving 

ventor has found a means of producing stereoscopic movies—movies in which shutters that allow the scenes to be wiewed first with the right eye and then 

the figures stand out in bold relief as they do naturally. The special film the left works in synchronism with the camera, The projector is behind 

used with this methcd is taken with a stereoscopic movie cameta that the fransparent screen. —Cedric Marshall, 

AmericanRadiohistorv;Com 
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Largest Vehicular Tunnel 
By A. P. PECK 

- 
. 

A rear view of the digging face of the shield used in constructing the Another view of the same portion of the shield showing laborers at 

Nex York-New Jersey vehicular tunnel under the Hudson River is work digging through the doors in the face. These men work under 

shown above. The jacks which are used to force the shield ahead may an air pressure of twenty-nine pounds per square inch, Occasionally 

be seen at the side. The large upright arm is used to place the sections it is necessary to increase this pressure in order to keep the earth from 

of the tunnel in position, after the shield has been moved forward. forcing its way into the tunnel. 
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A diagrammatic view of the shield and a finished section of the tunne! will and blasts are set to break up the rock. The concrete : . 

ic i ; = ss . : shell, 2 

be seen above. The hydraulic jacks force the shield forward and the liquid form, is forced out under air pressure through raced i. perce 

dirt ond rocks are removed through the finished tunnel after being section of the steel wall. When the shield can be forced forward by the 

taken in through the digging face, 
jacks this 1s done until the shield has advanced. Then two or three Aires 

When rock is struck, the dirt in the forward part of the shield is removed, are removed and a steel section is set in place. 

eee 

Referring to the above diagram it will be seen how Cast and west 

bound trafic will be taken care of by the twin tubes under the river 

connecting New York and New Jersey. Note the depth of the tubes be- 

low the river bed and their distance apart. Pedestrians are taken 

care of by the walks om the sides. Fresh air will circulate in the tubes. 

At the left fs shown a cross-section of one of the finished segments of 

the steel tunneL The system of ventilation can be plainly seen. To the 

right is shown a section of what was formerly the largest under-river 

railroad tunnel in the world. The pleasure car and truck indicates 

how fast and slow moving vehicles will be divided to prevent congestion. 
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Invisible Elevated Railway 
Carrying Structure in Buildings at Side of Street. 

BY EDWIN F. LINDER 
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A plan view of the new idea in elevated railroads. The supporting rails 
are built into and supported by the steel work of the buildings that 
line the street. Cornices cover them from view. The trains are sup- 
ported on a long, rigid framework that carries them over the street cross- 
ings without additional supporting bridge work. The overhanging run- 
ning frame is extended at each end enough to cross the street gaps. 
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BRIDGE CONNECTING CARS 

How trains running in opposite directions will look approaching each other. Note 
how the carrying structure protrudes in the front of the train to carry it over 
the street crossings. Below at the left is a view of the same street after the 
trains have passed. Below at the right is a close-up of the arrangement of 
the carrying and power rails resting on beams hidden within the walls of the 
buildings, thus leaving the street clear of the unsightly net of iron work and 
pillars that are used today to support the trains. Service wil! also be faster. 

SUPPORTING RAIL 
ON WHICH WHEELS 
OF.” THE OVERHEAD 
RUN 

POWER RAIL 
(THIRD RAIL) 

wwii 

HUN aes ir | 
The stairways to and from the trains are also 
housed in the buildings at the side of the 
streets. The trains in one direction will run 
on one level and those in the other direction 
will run on the level above. The passenger 
cars will be suspended below the carrier frame- 
work on both sides near the houses. Gang- 
ways will connect the cars in the center. 
Passengers can boatd cars from both sides. 

ARTISTIC CORNICE 

BEHIND WHICH RAILS 
ANDO SUPPORTING 
STRUCTURE ARE PLACE 

THIS CORNICE EXTENDS 
TWE ENTIRE LENGIH OF 

EACH CITY BLOCK THUS 
HIDING FROM SIGHT THE 
UGLY BuT NECESSARY 
STRUCTURE 
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Airplane Landing Stage 

DIRECTION OF WIND 

PLANE PROPELLER 
SPEEDED UP TOFULL 
VELOCITY ANO PLANE 
SUODENLY RELEASED 

WORK SHOP 

The new landing stage shown in the above drawing can be constructed any- 
where, regardless of physica! conditions surrounding it. It will accommodate 

By GEORGE F. PAUL 

LIVING QUARTERS 

WHOLE STRUCTURE 
SWINGS WITH WIND 
AND FACES INTO IT 

Safety Gas Mask for 

The gas mask shown above was found to be very 
mine gases. Ordinarily it is catried in the small 
lett. For use the miner clamps tips over his nose 

effective against poisonous 

VING PLATFORM 
ROTATES IN OPPOSITE 
DIRECTION TO WHICH 
PLANE {5 TRAVELING 
TENDING TO STOP IT 
QUICKLY 

his teeth. The perforated box contains hopcalite which counteracts carbon 

metal container shown at 
and grips mouthpiece with 

= —SAMercanRadgiOnisiory.cOm eee ae 

monoxide. the: most deadly of mine gases. 
seventy minutes, allowing miner time to reach safety.—John M. Schalek. 

The chemicals will give relief for 

landing in any weather and allows planes to hop off without a runway. The 

structure is of fabricated steel and automatically faces itself into the wind. 
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| A full view of the planet Saturn with its system of rings as seen 
) thraugh a large telescope. The thickness of the planct and the 
| rings from outer edge to outer edge is about 172,500 miles. The 

; 

| 

diameter of the planet itself is 76,460 miles at the equator. The 
first ring’s inner edge is 5,900 miles from the surface of the planet. 
The first, 
— 

or dusky ring itself is 10.900 miles in diameter, Very 

ees SC + 

This is as the rings would appear to visitors of the pianet on a 
Winter’s mid-day were they in Latitude fifty degrees North. The 
gap between the second and third rings now becomes an area of 
light through which the sun filters since it is on the opposite side 
of the rings from the observer. Here, though it is mid-day stars 
can be seen above the rings at all times. In these latitudes there 
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little is known as to the composition of the rings. It is said, how- | 
ever, that some of the particles in them may be as large as three 
miles in diameter while it is entirely possible that they may be 
composed of gaseous clouds. It is thought that the particles are 
the thickest at the outer edge of the second ring. Also. some think 
that the rings may be composed of Jarge masses of dust particles. 

; 
’ 

ee” 
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Of course, the sun being on the opposite side of the rings from 
the northern surface of the planet, that part of its surface i3 in 
darkness, or semi-darkness, most of the time. If the rings are com- 
posed of dust particles, as some think, it is thick enough to obscure 
the sun. Some think that the rings are composed of gaseous clouds. 

. | 

is only a smal] segment of the hrst mng vigible above the horizqn. y 
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ASTRONOMY 
M. LEWIS, M. A. 

MAVAL OBSERVATORY 

As the rings ot Saturn would appear to an observer on the planet sometimes known as the ‘crepe’ ong, is followed by the bright 

were. be standing at a point thirty-five degrees North Latitude at middle ring. Between the middle and outer rings is a dark gap ) 

midnight in mid-summer: An awe-inspinng sight. The Saturn known as Cassini's Division. The rings are thought to be about ; 

seasons are severt and one-half years long. The large black elipse one hundred miles in thickness. For about three years at a stretcif 

in the center of the rings is the shadow cast on them by the the shadow of the planet passes all three rings as shown in the 

planet itself The three rings are distinct. The dull inner ring. drawing. An exception to this is near the Summer Solstice. 

~ ——<—— ———— —————— —— ——$_—__— 

; 

e | This will give an idea of how the rings look to the imhabitants of view. This arch would seem about twice the thickness of the full ‘7 

the planet who live near its equator, shortly after sunset at the moon at the zenith and would taper off about one-third of that iia | 

planet’s Vernal Equinox. As those who live at the equator are in thickness at the ends near the horizon. In this picture the sun is 

the plane of the rings they see only the edge of them. At the just below the horizon at the right side of the picture. Saturn’s 

lower left corner of the picture may be seen the shadow of the Spring and Autumn are fifteen years apart. 
vs 

p 

planet rising on the rines and gradually extinguishing them from (CONTINUED ON PAGE 817) i 
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We Visit the Planets? 
Some of the Problems of Such a Journey. 

BY DON HOME. 
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* 
we ~ ~ 

OR centuries it has been the vision of man to visit other worlds than our own. 
To do this there is a large number of almost insurmountable problems whose 

solutions must be found. Not the least of these is a method of obtaining the 
initial velocity of seven miles per second that must be attained by the projec- 
tile which is to carry the man making the visit away against the Earth's power 
of gravitation, into the realms of space. One of the most obvious devices for 
gaining such a velocity would be a giant cannon with a barrel 34/2 miles long. 

The primary problem of taking up this monstrous thrust might be solved by the 
hydraulic piston method shown above. Such an arrangement, however, would still 
leave a considerable power at the end of the operative period of the pistons 
that would be by no means sinall. This subsidiary thrust would have to be 
taken up by another set of springs and pads fixed in the end of fhe steel} cyl- 
inder compartment which would serve as the car for the travelers, Each voy- 
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* t 

200 TONS TENSION 

ON CABLE HOLDING 
CAR | 

7 yh} Pa en 
a. — 
?« . "we _— | 

: i432 Di] 

k& 
h a 

| = 
, * 

Ce 

> 

oa 

See me bo 
ea ~~ = | 

7 ——’ 

Another method suggested for launching an intersteflar vehicle into space against 
the Earth’s gravitational pull is illustrated above. A vehicle more or less in the 
form of a projectile would be lasied to the circumference of a giant fiy-wheel 
and the wheel would be rotated at a circumference speed of a fittle more than 
seven miles per second. In such a case some means of protecting the occupants 
from the crushing power of the centrifugal force would be necessary just asi 
something would be necessary to take up the end thrust in the previous case, 

= _ 

=~ SPRINGS AND 
HYDRAULIC CYLINDERS ~Z “dea 

RECOIL SLEEVE ON sos oe 
& i 

CREW SEATED In SwiveL “aus! df, 
GYROSCOPIC CHAIRS, " 

SUPPORTED BY SPSINGS — # 
ATTACHED TO WALLS 7 / Ee 

ty 44 / 4 

THESE ROLLERS AND SPRINGS ” i 
TAKE UP SIDE PULL OF GRAV? aS 
TATION IF PROJECTILE LEAVES |. Af, Ve 

ONE HOUR REQUIRED ro af 
FOR CAR TO RECOM 
TO THIS POINT .. 

% 
COMPARTMENT Winoows 

CARCULAR BANDS OF 
af MEAVY PLATE CLASS 

-_ 

SUPPLEMENTARY 
RECOIL SPRINGS 

= s ra 

\ 
? 

fm! 

CF ., 

. 

Ay 
SWATER.FOOD AND 

“SS OTHER SUPPLIES 
e 

< MDOWS IN OUTER SHELL 
Poa ithe 4 R ae 

ffs 

DPPPORAULIC RECOIL CYLINDERS 
sa 

Stine tie iidrcRieee of 

Another grave problem attached to leaving the Earth's surface in any type of 
vehicle is a means of counteracting the terrific force that the initial vieocity: 
would exert on the men in the vehicle. Assuming the initial velocity of seven 
miles per second, the occupants of the car would be thrown against its walls | 
with a force of more than fifty tons, crushing them into pulp, unless some means 
of taking up the thrust over a period of an hour could be installed in the car. 

Above is illustrated one method of absorbing this powerful thrust. 

- eee + 

——_. 

ager would be fixed, seated, in a gyroscopic swivel chair. The outside frame- 
work of the car would be of extra braced steel framework covered with a heavy 
stee| plate. All along the outside walls of the cylinder housing the passengers’ 
cylinder and completely around its circumference there would be glass windows. 
Near the seat of each of the crew there would also be a window. No matter 

what position the sliding inside cylinder took the occupants could <ee out. 

LEAD BALANCING 
pises 

DIRECTION OF 
POWERFUL 
\LIGHT BEAM 

= 

It has been proven that light exerts force on the surface it strikes. (A) Here 
is a car which would use that force, provided some means of counter-acting § 
gravitation could be found. It has also been noted that by electrification of a 
lead ball its weight can be lessened, (B), which might be considered ground for 
the assertion that a means of controlling gravitation will be discovered. Also, 
light falling on certain bi-metallic cefis generates electricity (C), giving another 

force te move the car. 

(Continued on page 1050) 
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Radio Town 
By H. Gernsback. 

"bas accompanying illustration shows a gigantic 
radio loud-speaker which probably will be known 
in the future as the Municipal Announcer. Ex- 

periments made for the past few years have shown 
that it is possible to so amplify the human voice, by 
means of huge horns and vacuum tubes, that it will 
be heard over a radius of from three to five miles so 

: that each and every word will be understood clearly. 
In our Electrical Experimenter of November, 1919 
issue, there was illustrated how huge horns placed in 
a church tower projected sound four to five miles. 

The idea of the Municipal Loud Speaker is as fol- 
lows: Huge sky-scrapers, as shown in the illustra- 
tion, would be equipped with a number of concrete or 
non-vibrating metallic horns, pointing downward 
as shown. In this position, the sounds will be dis- 
persed towards the street and buildings, and will also 
prevent rain and snow entering the horn itself. In 
cities like New York and Chicago, such horns would 
be erected every one or two miles. It goes without 
saying that present buildings can be equipped with 
such horns, but in the future probably a new sort of 
architecture will be evolved to take care of them. 

The purpose of these Municipal Announcers will 
he simple. Any news, either of civic or national im- 
portance, can be broadcast so that the whole city can 
hear every word. By opening your office or home 
window, it will be possible to listen to every word 
spoken. Thus a Presidential speech, a talk by the 
Mayor of the city, or any other important feature 
can be instantly transmitted to the entire populace. 

lor police work, such a device will be of tremend- 
ous importance. Suppose a robbery or a murder is 
committed; the police headquarters can immediately 
broadcast this news so that every citizen in the neigh- 
borhood will be on the look-out for a certain car and 
will have a description of the law-breaker, The im- 

portant part is that the inform- 
ation will be instantaneous, 
which in the detection of crime, 

aa is of utmost importance. 
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Not only will this giant fight- 
ing machine be able to travel 
equally well on land or in 
water but it will be able to 
crawl along the floor of the 
sea. This is made possible, 
by the large caterpillar trac- 
tor treads which carry the 
vessel on land. There will be 

four or more such units. 

One of the most important 
abilities built into this new 
vessel is its ability to carry 
within its hull submarines. 
This idea is due to Mr. 
Lyman Mason. They are a 
part of the vessel and use it 
as a base of operations. There 
are two ports fore frani which 
the submarines Jeave the ship. 

-~ 

America 

Science and Invention for February, 1924 

The War Machine of Tomorrow 

HAT the war machine of tomorrow will be 
an amphibious machine capable of carry- 

ing out its deadly aims equally well in 
two——-and possibly three—elements is al- 
most a certainty. Perforce, a certainty, 
since it must be able to do damage equally 
in water, on land, and in the alr if It is 
to be anything bit obsolete. Here is jl. 
lustrated such an engine of war. In this 
illustration it is shown cruising at the sur- 
face of the water, Runways for landing 
aircraft, catapults for launching them, a 
collapsible mast for observations, a conning 
tower for use under water and a vast array of 
armament and anti-aircraft guns are visible. 
All these adjuncts work perfectly in their own 
sphere and yet they are combined into one 

complete fighting unit. 

a Ns aces 

So wey pe 

y¥—*hi 

ss i | 
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Above is shown the me- 
thod of installing the 
caterplilar treads. The 
dotted line shows how the 
housing slides into the 
huil of the vessel when it 

is running in water. 
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In battle the machine would be a veritable in- FT. \\. 

fernal machine As is illustrated bdlaw, 2 naval -} : 

battle in whish @ would engage weuld be pre ~ if = 

pared for somewhet as follows: Floating at the . 

surface of the water, airplanes would be sept | 

out from the deck In a trip of reconnatssance. | 
Plans completed, they would return and the boat | 
would be cleared for action. The anfi-aircraft | 
guns would be trained to wait for the approach 

of the enemy. Submarines would be launched 
from the two apertures of the vessel, the giant 
depth bombs would be set in place ready for use 

tc war on enemy submarines. [¢ is noted here 

that in the hull of the vessel there are sensitive 
microphones and in each of its family of subs 
there is a smalf transmitter that semis eut a 

certain signal familiar to tae bombers, 

Americankadiohisiory.Com 

When she had conquered the enemy's sea defense the 
Captain would merely give orders to proceed to their 
nearest land fortification. As the vessel approached 
the shore the tractor treads would be let down and 
the vessel (or vessels) would proceed to the business 
of demolishing the fortresses and fand forces. The 
depth bomb and submarine ports would be closed and 
im place-of them a line of smalf guns would appear 
along the vessel’s third deck. The secondary and 
primary batteries could, of course, be used without 
change. Below is seen the monster as It wotild ap- 
pear making land. [nm view of its total length, pos- 
sibly eleven hundred feet or more, it would have no 
trouble in making its way over any kind of terrain, 
since it would be equipped with the caterpillar 
treads. It would be supptied withthe largest bore 

guns possible and extra powerful engines. 

967 
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Re. Tides to Develop 
Making Tides Act as Air Compressors and Using the Power So Developed. 

976 

BY JOSEPH H. KRAUS 
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Picture of the Earth 
Radio Television to Photograph Earth from Space. 

BY RAYMOND FRANCIS YATES 

LINE OF RECEDING 
MAGE OF EARTH 

%  REVOLMING STORAGE 
% PRISM SHUTTER BATTERIES 
e . 

% PHOTO SPECIALLY MOUNTED LENS & 
; moTor & ELECTRIC CELL 

~eoenso BI — PROJECTION) . 

Ay i very — a 

} thy 

Tain 
jt i) J * 

MAUZZLES ~ & 
*, "se THERMAL PIR ORIVEN © 

| 

TRIGGER MECHANISM 99% 'NSMEATION : os a “ay. 
JENKINS . — oy _ "sa AERIAL WIRE 

PROPILLING CARTRIDGES 
On CONTINUOUS BELT FEED PMOTO*TRANSMITTER . i ug j 

pBove is shown the arrangement of the projectile . : D. a? RADIO WAVES 

which scientists hope to use in photographing the Earth ' Pe oth Bee” on Ae - : 

from outer space. It is in the form of a large bullet Be 
y 

a f 

and cowtains a television apparatus which will transmit & 
ld s 2 

the images seen through the lens to the Earth by means ty) ay. F 

of radio waves. The television apparatus, an inven- : y, = a 

tion of C. F. Jenkins, of Washington, D. C., has beer 
: 

perfected to such a point that no difficalty would be 

encountered in installing it in the projectite and mak 

ing it work. The missile would be stot out from the 

Earth at a suffident speed to carry it beyond the realm 

of the Earth's gravitation. A receiving set near the 

cannon -of projection would pick up thr photographs 

sent cut by the trailing wire aerial connetted to the 

transmitting set in the projectile. The images of the 

Ear# would be projected through the lens, through a 

revolving prism shutter and onto a photo-electric cell 

which would operate the radio tramsontter. 

The television has been developed so thoroughly by Mr. Jenkins that a , 

model of it installed in Washington has successfully reproduced the image 

of a moving hand. With this apparatus insfalled in the projectile as 

suggested and with the added advantage that the object photographed— 

the Earth—will be. still in nature, scientists are of the united opinion 

that the proposed feat Is entirely possible and that, in all probability, 

the experiment will be a success. Of course, the projectile will have 

to be forced out of the range of the Earth’s gravitational pull, It will, 

therefore, not return to the Earth afte it has performed its purpose 

of transmitting space photographs of this planet. The complete scheme was 

designed by Mr, Mark P, peers electrical engineer, of New York 

ity. 
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Tranms-Polar Mail Routes Soon 
Arctic Explorer Stefansson Predicts New Air Routes Across Pele. 

By H. WINFIELD SECOR 
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How I Would Sp: 
By H. GERNSBACK 

MEMBER AMERICAN PHYSICAL SOCIETY 

TELL 
TELL 
Lay Li 

-_ =m 

Meee 

HH 
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ANY schemes have been suggested in the past how to 
establish communication with the planet Mars, pro- 
viding, of course, that it is inhabited by intelli- 

gent creatures—of which the writer has always been 
cowvinced, The idea of flashing light rays on and off 
by interrupting the light has always seemed a cumber- 
some method to the writer. There is a much simpler 
method to establish communication with Mars, which 
is not very costly and does not call for an outlay of 
billions of dollars and a tremendous amount of energy. 

in the tate 70’s, Professor Alexander Graham Bell, 
inventor of the telephone, evolved the photophone as 
shown in Fig A. This shows the principle of sending 
articulate speech or music over a beam of light. A 
light beam having no inertia and no weight, it matters 
not how great the distance is over which such articu- 
fate speech or music can be sent. By slightly varying 
the light beam, it is possible to carry on a one-way 
conversation, Herr Ruhmer in Germany carried on con- ' / 
versation over a light beam for the maximum distance a Ne 
possible on earth, that is about 100 miles. Longer aan ee Ae 

distances are not possible on earth due to the curva- , v7 

ture of the planet, as light rays do not follow this TS rT 
curvature but shoot out into space. 

There are many ways in which the voice can be 
superimposed on the rays of a searchlight. One way 
is shown to the right. Another, and probably a better 
way, is to modulate by means of a microphone, the cur- 
rent flowing in the powerful arc light carbons. The 
voice or music is first stepped up and then impressed 
upon the arc light, The writer figures that it does not 
require more than 1,000 of such are lights to show on 
Mars, the same to be erected on some lofty mountain 
range. If these are lights are disposed in a row, in a 
straight line, 10 abreast, in strings of 100, and sep- 
arated by 500 feet, as shown in the top illustration, 
this would be sufficient to produce a faint spot of light 
which could be observed by Martians under favorable 
conditions. It would, of course, have to be night on 
earth for the experiment, while on Mars it should be 
about one hour or more after nightfall to obtain the 
best results. The diagram gives best position of the 
two planets. If an observer on Mars would then train 
his powerful super-telescope towards the earth, he would 
see on the darkened portion of the earth a very faint 
spot of light. If he were a good physicist, which no 
doubt he would be, he would attach a photo-electric 
or other light-sensitive cell in the focus of the tele- 
scope. This, connected to an audion amplifier, would 
bring in the sounds faithfully and clearly. See bot- 
tom illustration, 

it is possible that even today the Martians are using 
such a system to signal to us, but so far our tele- 
scopes have not been developed sufficiently for us to 
see faint light spots on the darkened portion of Mars. 
If ever one of our astronomers sees them, it would be 
a good idea to try a photo-electric cell attached to a 
telescope, as shown on the right. 

Several astronomy books make record of a peculiar 
fiash of tight that has been observed a number of 
times when the planet Mercury passed over the face 
of the sun. (Transit). There is a possibility if there 
are inhabitants on Mercury that they are trying to sig- 
nal to us with some such means as outlined here. 
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i t telescopes, an object as | | | 
habe ir has been suggested that we plant trees in fuge geometrical figures 
(Fig. 4) so that pur Martian brothers may see that intelligent life exists here, 
mere speck. 
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Can We Signal 
Coming Opposition Raises Question 

BY CHARLES T, DAHAMA 

MARS -MAY 22 
2 Bony o--->*>~ oad ay 
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N August 22, 1924, Mars will be 
nearer the earth than it has been 

for many years. It has again been 
suggested that we try to establish 
interplanetary communication. Recent 
mewspaper articles have claimed that 
scientists will attempt to signal Mars 
at the saine time by means of a huge 
mirror on the snow-covered sides of 
the Alps. (Fig. 2). Aside from the 
difficulty of getting such a mirror 
(to make a visible signal it would 
have to be half a mile in diameter) 
those sponsoring this scheme. have 
forgatten, as may be seen from Fig. 
3, that Mars is on the opposite side 
of the earth from the sum and that 
Mars and the sun, therefore, cannot 
be in the sky at the same time. 
Using a smaller mirror woujd he about 
like using a flashlight to get a better 
view of the moon. To make a signal 
just bright enough to be seen on Mars 
woulll require a searchlight of 50 
trillion candie-power, equal to the 
combined light from a billion ares. 
(Fig. 1.). Our mast powerful wire- 
less stations might be able to Signal 
as far as the earth’s circumference 
25,000 mites. Mars, when nearest, 
is about a thousand times this dis- 
tance. To reach there the sending 
Station (Fig. 5) would have to make 
its signals a million times as intense. 
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From cave man back tc save man seems to be the trend of civilization. At least, that will be the trend 
if warfare continues. Eelow is depicted the city of the future built completely underground for the 
sake of safety from enemy aircraft. Note the way al! outlets are camouflaged. The arrangements for 
carry.ng the sun's rays underground and the method of using waterpower and radio is ingenious. Every- 
thing will be consolidated znd grouped so as to put each inch of room to the greatest possible advan- 
tage. Crops will be raBed underground. Several of them will be taken from the same piece of soil 
yearly by the art of electrically forcing the growth of the plants. Even the protective armament for 
the city will be electrical. —Suggested by Lyman Mason. 
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Fight Tunnels Under the Hudson 
Vehicular Tunnels Under Hudson River Proposed to Relieve Traffic. 

By W. B. ARVIN. 

STEEL SHELL _ 

HARLEM RIVER 

FRESH AIR 
FORCED ie : . 

CONCRETE SHELL 
BETWEEN EARTH AND 

TUNNEL 

INCE such a great amount of raw material and food products that come into New York must come 

in by way of New Jersey and since the bulk of the truck and vehicular trafic between the New 

England states and the Middie Atlantic states must come through New York City by some means 

other than the present ferry system must be provided for moving the traffic across the Hudson River. 

The Port of New York Authority has arrived at a plan for solving this problem. it is to build 

vehicular tunnels under the river and to construct a bridge at the extreme northern limit of the 

trafic congestion. This program at present is in embryo but enough facts are available to warrant 

a tentative plan of the character of the completed project. One of the tunnels—the one termin- 

ating at Canal Street—is now under construction and will probably be completed late in 1925. 

According to the Port Authority traffic in this tunnel will reach the point of Saturation practically 

as soon as it is opened. Accordingly, their plans call for the construction of the other three tun- 

nets shown in the sketch. Two of them will accommodate four traffic ways two in each direction. 

The third one will allow for one traffic channel in each direction, A bridge, taking advantage of natural 

approaches at both sides of the river, will probably be constructed somewhere near the northern end 

of Manhattan Island. The exact form of the mew tunnels depends upon the success of the Canal 

Street venture now nearing completion. One of the vrcblems it will solve for the new tunnels ts that 

of ventilation, ‘The insert at the top of the page shows the plan pein followed in its construc- 

tion. Forced ventifation is depended upon to keep the air clean. Vehicles are to pass through it 

under their own power. Engineers claim that the ventilation system will have sufficient capacity to 

clear the air of noxious gases of internal combustion motors. if this system fails, the new tunnels 

will have a system of moving platforms to carry the vehicles through the tunnels, obviating the neces- 

sity of running motors and a smatier ventilation system. A tentative plan for the moving plat~- 

forms is shown in the bottom inset. No motors are used. The field coils act on the armatures, 

which are of the induction type, fastened beneath the car frames. 
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Distant Control by Radio Makes 

= = ' ™ 

a 
n 

~, RADIO CONTROL 

effects at a distance. This new art is known as radig-tele- mechanics, Many years ago already it was possible to start and operate vehicles and machinery entirely by radio, The United States Navy a little over a year aga operated the warship '‘lowa"’ entirely by radio. The firing of the boilers, the Steering of the ship and all the controls were entirely effected by radio. 

A is well known, radio can be used today to produce mechanical 

The Radio Automaton as disclosed on this page and in our cover 
design is therefore not a wild dream, but it can be constructed by any one with means available today. The Radio Automaton con- 
tains the machinery as shown im our illustration which comprises 
a Qgasoline engine, a radio control cabinet, a telegraphone, a loud speaker, a gyroscope and ather auxiliary apparatus, 
The Automaton is kept erect by the stabilizing gyroscopes. The 
machine does not really walk like a human being, but rather plides 
along the road over all obstacles by the small taterpiller tractors 
attached to the feet. This makes it unnecessary for the Automaton 
to take steps, and the machine will therefore progress by a gliding 
motion which is quite rapid. 

such a machine would seem to be exceedingly valuable to disperse 
mobs, or for war purposes and even for industrial purposes. 
In the upper illustration is shown the police car which controls 
all the movements of a regiment of such automata. For fighting 
mobs use is made of tear gas which is stored in a tank under 
pressure and which alone will quickly disperse a mob if necessary. 
he arms are provided with rotating dises which catry lead halls 

on flexthle feads. These act as police clubs in action. 

For night attack the Automaton is provided with eye-fights and 
the loud speaker is used to shout orders to the mob which orders 
tan be given direct from the radio control car. Inasmuch as this 
car is always in the rear of the Automata it can watch their move - 
ments and direct them as necessitated by circumstances, 

As a close hand-to-hand fighting machine the Radio Automata 
Nave no equal. Bullets do not affect them and if equipped with a 
twenty to forty H.P. engine, they will be well nigh irresistible, 
They probably have no superior for fighting mobs or for war purposes. 

By H. GERNSBACK 
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However, in order to ae Oe rad engine . om re 

i in | bife and the other correspondingly large parts in equilibrium it ts necessary to | 

LI ges Matty ame gig the ‘tea of comteactlig : gyroscope in order to produce stability, Such a vehicle is tilustrated above and we may 

j i tr j h r mare, 

ed hy the fact that motorcycles can travel at the soon see it tearing around the track at a sneed of 175 miles an au. rs aie A. Sait 

Ne matter how fast racing cars are designed to go, there is always a demand for more about 116 miles an hour, 

and more speed. ' : 

devote their entire time to the racing 
utomobile, This was suggested é Leal 

argh miles an hour, while cars with three or more times the power only average 

Airplane Makes Contact With Balloon 

Here is shown a giant tri; [> same . , See MON’ 
plane of the Barling bomber § * pr a — 

type with two men standing | ~~ [eee j 

alongside showing the great B® . = 
size. This type of plane, as § he 
well as the one shown in the | 
upper right corner of this il- 
lustration, could readily carry 
several small planes, Planes 
could be released and picked 

up. 

Above is shown a Fokker type of army trans- 
port plane iahgartoaespe ior Neary ie 

; and fuel from New York to n Diego, 

cee nop AIRPLANE Calif., without a stop. The average speed 
on this run was 100 miles an hour, This 
is another type of plane suitable for trans- 

porting messenger type planes. 

= sl 
—— | 

j 
Anke : it 

i i B The drawing at the top center shows how it would be possible to hook 3 

eee perth speeding siti en ya igs) oo small type plane to a dirigible capable of carrying it The ae AS oe 

contact was held fot one minute ahs ie time if desired - : then be refueled and released. Directly above is shows 2 rip ar 

to hook the plane 3 the sirckih capable of carrying several small Sperry planes—Corley P. McVarment, 
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ore Interstellar Communication 
BY CHEVALIER DE TERRAIL 

It is always interesting, the possibility of communicating with a sister planet. 
Here is the latest method—and seemingly one of the most logical and Jeast com- 
plicated which has been put forward for some time. This system contemplates 
tie use of huge chalk saweers as reflectors upon which are Hashed the beams of 
powerful searchlights. Towers are erected at long intervals surrounded by a num. 
ber of these saucers. By means of this system of illumination, a figure of a man 
Or an animal is worked out ower a large area. The comnleted figure may have a 
height running into the hundreds of wiles, at least large enough ta be visible from 
another planet. By making this figure movable through the agency of flashing the 
lights an and off, a definite sign cou'd be given ta another planet showing that 
life exists on the earth and that communication is desired. This would ne doubt 
elicit an answer if the inhabitants of the other planet—oresumably Mars—have 

reached a state of civilization at all similar to our own. 

~ ee a C2 
oO Q C A) ee: 4) - O O Ao 

LIGHT AREAS ADJACENT 
TO ONE ANOTHER 

An idea of how the complete figure would be 
farmed with the dots of light, is Hlustrated in 
these cketches. The idea is very similar to 
that sed in half-tone printing, where a great 
number of dots placed closely together are 
used to give a solid image. The method of 
moving the arms or legs or head of the figure 
depicted, is obvious, since it. follows the same 
principle as that employed in present day 
animated electric signs. This principle is 

shown in the small illustration to the left. 

“ELECTRIC 
SEARCHLIGHTS 

REFLECTORS 
CENTRAL 
CONTROL 
STATION 

Each one of the huge towers 
with the searchlights would 
contain its own power plant 
and operators. Contro! of the 
whole unit would be vested in ee 
the central control station 3 OWER 
from which a powerful radio STATIONS 
apfaratus would work the 
towers and power stations, as 
shown in the illustration here. 

An idea of the image forme! on tie earth's face by this scheme is piven 
in the above illustration. The huge form of the man or animal would 

stand out in distinct contrast, at night, against the black background 
of the earth, 

7 1 7. pip ~“ rr 
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d’s Highest 
Highest Point of Aerial Railroad Almost Equals Mt. Blane 

BY H. WINFIELD SECOR 
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' A cable railway rising aver one of the roughest 
sections of the Alps to a height of 12,600 feet | | TOP STATION « | 

above sea level is in’ construction at Mt. | mn 

L'Aigulle Du Midi, Switzerland, Its purpose is 
C) to carry tourists from the railway station at the 

rt foot of the mountain to a winter resort built at 
| | the upper terminals of the railway, At this 

resort it will be possible to carry on winter 
sports in July. The railway is a dual ane. 
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iy ff 
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—————————OOO 

L"AIGUILLE DU MIDI 
TERMINUS 

CAR 
DESC EADING 

Here is the Jower station of the tine in the process of construc- 
| tion. Below to the left, the sketch gives an idea of how the 

{| far will appear running up the cable carriers. Also, the illustra- 
| tion gives a graphic depiction of the steel tower supports for the 

cables and their method of suspension. The small sketch at the 
right shows the cable counterpoise, weights and the method of 

attaching the power cables to the motor, 
ok 
fi {= COUN TER POISE HEIGHTS 

L'AIGUILLE DU MIDI 
ALTITUDE 12,600 FT. 
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Here is shown a section of the aerial railway already 
completed graphically illustrating how the route passes 
over extremely rough country, No little difficulty was 

encountered in transporting the various materials. 

— 
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118 Science and Invention for June, 1925. 

— New Water Sport 
Wheel 

Ry J. W. VON STEIN 

‘THE new aquatic sport wheel seen in 
action in the water et 1 cn this page, 

is the invention of Charles F. Erickson. 
This sport wheel is amphibious. It will 
run both in the water and on land. It 
is driven by a small two-cylinder gasoline 
engine and overcomes the difficulty in- 

—— be ~~ ' =Op) ’ herent in former unicycles, in that it is ¥ ay > ND rr J : easily balanced whether the machine is 
BRAKES “phe P moving or standing still. The body of 

3 |  €é the car is completely enclosed. The 

( ‘) (oe | wheels themselves are capable of being 
mae DRUM extended from the body when so desired 

- GEAR RACK by the operator. 
TO PUSH 
WHEELS 
OUTWARD 

TPoelebetrergereerenis eeae Mwete tate aE te ttn teleideremer 

Illustration 2 on this page shows a side 
view of the machine and the steering con- 
trol, as well as the position of the engine 
and operator. Notice here that the gaso 
line engine is swung beneath the seat. 
A large cone clutch transmits the power 
from the erfgine to a differentia), and 
thence to the driving wheels. Both 
wheels are equipped with brakes, and 
when it is desired to steer the mechanism, 
the operator turns his steering wheel, 
tightening the brake on one side, which . 

stops the movement of the corresponding ' 

= a 

ce 
wheel. The other wheel free to move the 
differential, travels a bit faster and con- 

sequently the entire mechanism is turned. I t 
The gear rack pushes the wheels outward | OY | when desired. Fig, 3 shows sectional . 

(C1925 By Ce rear view of the mechanism and il'ustra. \ > veto ah “Ay tion 4 shows the device standing still. 
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North Pole Junction 
By L. B. ROBBINS 
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The illustrations on this page show a futuristic 
solution of the aerial transoortation problem. 
The author contends that there will be a 
junction at the North Pole, where airships 
Carrying passengers and f-eight will mest. 
Here ships from Russia will discharge their 
passengers and cargo, and take on other pas- 
senge:s and materials for the return tmp to 
their home country. Those desirous of reach- 
ing America or those destined for Africa will 
travel down an inclined elevator shaft to a 
well lighted and heated waiting room, and 
will make themselves comfortable until the 
ship to the Americas or Africa leaves. There 
will also be stations along the Equator for 
short local trafic. This may be accomplished 
by means of airships or high speed airplanes. 
The northern regions are very rich in coal 
deposits, and there will be no difficulty in 
procuring petroleum cheaply or in manufac- - 
turing helium gas in these cold climates. As . 
a matter «f fact, the quantity of helium gas ‘A Pd) 
or petroleum produced would be greater than es.) hy 
that in the more temperate sections of the 
country. This section will likewise have its \s2ee 
own radio transmitter where local weather . Eis 
reports will be constantly transmitted to ships -t. 
coming to the station or leaving it. The air- 
planes will be provided with skids, which may 
be let down so that landing may take place 

on a lake of ice or snow. 
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Novel Wind Turbine 

WIND TURBINE 
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A novel wind turbine of French origin has recently been developed. The entrance and a stationary series of vanes against the first rotor. This it 

device is iilustrated in detail above. The drawing at the left shows the turns and then proceeds to the second rotor. Here it is reinforced by 

power plant in actual operation under working conditions, and the one at wind entering the second opening and is again concentrated on a rotor. 

the right shows a complete cross section of the working parts and detail The procedure is followed throughout. The rudder keeps the entire device 

thereof. Wind enters the front, is concentrated through a cone shaped facing the wind. 

Capillary Action in Daily Life 
Ta | Capillary  attrac- 

tice. tion is sometimes 
termed absorption. 
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The rising of the water in a capillary tube as 
above bears a great relation to many of our 2 
everyday pursuits. A sponge absorbs water, a 

towel dries your face and sugar absorbs coffee, 1 as above 
all depending upon this phenomenon. ny depends 

—J. A. Miller. 3 On capil- 
lary ac- SUGAR 
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LIFE SUSPENDED 

IN ICE 
See Page 406 
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Dirigible Mooring Mast and Landing Platform 
This Device Provides for Comfortable Landing Facilities 
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The illustration directly above [7 ee. OF 7 ite 
shows the dirigible in position DOWN ZEP, 2g == 
on the landing car and the : : 
dotted lines show how it can 
be shifted and reorientated ac- 
cording to the wind. Progres- 
sive drawings at the right show 
the various stages of landing. 

Above: Details of track turn- 
tables which are indicated in the 

drawing at left above. 
= a= ay 

Re =_3; 

The details of the method 
used for mooring a dirigible 
to this new mast are given in 
the four progressive drawings 
at the left. First, a line is 
dropped from the nose of the 
ship and its end is raised to 
the top of the mooring mast 
by means of an elevator. This 
rope then pulls the nose of the 
dirigible down until it fits in 
the socket provided at the top 
of the tower. Other ropes are 
then dropped from the ship as 
in the second illustration and 
are fastened to winches on the 
landing car. The ring to which 
the nose of the ship is moored 
is then lowered on the mast, 
while the winches take up the 
slack in the mooring ropes. 
Gradually the ship settles 
until it is securely fastened to 
the landing car. The entire 
ship can then be run into a 
hangar for refueling or for 
taking on passengers and 
freight. Thus the work and 
risk involved in landing a ship 
of this nature is reduced to a 
very .great extent. 

This new type of combma- 
tion mast and landing plat- 
forms for dirigibles, designed 
by Joseph B. Strauss, Chicago 
engineer, who prepared the de- 
signs for the great 4,000-foot 
bridge across the Golden Gate, 
consists essentially of a sta- 
tionary mooring mast and a 
movable landing platfotm 
which is capable of being ro- 
tated around the fixed mast as 
a center or of being drawn 
intothe hangar. This platform 
is mounted on wheels placed 
in a series of trucks, as in the 
insert in the upper right-hand 
side of this page. The rails 
upon which the wheels travel 
are equipped at intervals with 
turntables, by means of which 
the trucks can be turned 
through 90° to adjust the 
wheels to travel on the circu- 
lar rails. Similarly, they can 
be transferred from the circu- 
lar to the straight tracks. In 
this way, after landing, the 
dirigible can be guided into 
any one of the hangars. 
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Life Suspended in Ice 
By HUGO GERNSBACK 
Member American Physical Society 

OME time ago we ran a fiction story, 
“The Living Death,” by John Martin 
Leahy. Our readers will remember 
that in this story the explorers came 

upon a girl who had been frozen in ice for 
many years and when the explorers thawed 
her out, she came to life again. 
When we ran this serial, a surprising 

number of letters were received by the 
editors, many people wanting to know if 
there was some process by which this could 
be done, or whether it was pure fiction, 
Textbooks and other scientific books, as 

well as scientific articles, have appeared 
many times, showing that fish and other 
forms of life, after being frozen solid, came 
back to life when thawed out. 
We, therefore, thought it best to actually 

make some experiments to find out whether 
there was any truth in such contentions and 
whether or not it was possible to bring back 
to life living organisms that had been frozen 
for any length of time. 
_ The writer thought of making the follow- 
ing experiment: He reasoned that, if you 
take any living organism having blood circu- 
lation and freeze it, the blood vessels freeze 
first. The blood itself then freezes and, in 
doing so, expands. This expansion bursts 
the already hardened veins and arteries, 
making later resuscitation impossible. On 
the other hand, the thought occurred to him 

= > SS eee oe 

if 

Se 

The photos at the top of this page show our 
experiments in freezing fish and a crab in 
two separate blocks of ice. The fish and 
the crab were frozen very slowly, so that 

we artificially reproduced the effect in na- 
ture, Even though many writers stated that 
they had seen fish frozen in ice come back 
to life again after they had been thawed out, 
our own experiments seem to disprove this 
theory. When we thawed the fish and the 

crab out again, they did not come back to 
life. As a matter of fact, they would not 

even respond to electrical stimulation. 
The illustration on the left is based upon 

the theory that if we could suspend anima-* 
tion, instantaneously, there would be no 
disintegration of tissues, and life could 
probably be restored again. The diagram 
illustrates an immense tank of water in 
which are the cooling tubes. Nitrous oxide 
is used to cause a state of sleep when the 
process is started and oxygen is used for 
subsequent stimulation of the patient. Heart 
sounds are amplified before they reach the 
physician’s ears, and an endotherm stimu- 

lates blood circulation. 
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that if the freezing were to be done so 
rapidly that there was no chance for the 
individual blood vessels to expand and 
burst, then, perhaps, there might be some 
chance of reviving the organism. 

That this thought was partially correct 
was proved afterwards. 
We first took a goldfish and put it in a 

cardboard tray. We then poured liquid air 
over it, and this froze the fish very rapidly. 
The boiling point of liquid air is —191 de- 
erees Centigrade or —311.8 degrees lahren- 
heit. 
When the fish was thawed out afterwards, 

in tepid water, he appeared dead. The 
writer then took two radio “B” batteries, 
viving a tension of about 90 volts, and pro- 
ceeded to attempt resuscitation of fish elec- 
trically. This was done, as shown in the 
iustration; namely, by placing one wire in 
the water near the tail of the fish and 
dipping the other wire rapidly and inter- 
mittently in the water. This, of course, 
opened and closed the circuit, and part of 
the current traveled through the fish. 

An immediate reflex action was noted, 
and it could be seen that the fish’s gills 
worked convulsively, and the tail, as well 
as the fins, seemed to have some life. 

The resuscitation process was continued 
for some minutes, but the fish did not return 
to life. Only this one experiment was made, 
but its effect has been sufficient to encourage 
the writer to think that, if other forms of 
life, perhaps not as delicate as a goldfish, 
were frozen, and after thawing out, elec- 
trical resuscitation were resorted to, some 
specimen might be found that will be re- 
vived, 

The theory of using liquid air is that the 
freezing process will be done so quickly that 
the blood vessels will have no time to expand 
and burst, although, of course, there is a 
chance that they might do so on thawing out. 

Nevertheless, in the liquid air experiment, 
no decomposition of the fish had set in, 
although similar fish, frozen in ice, started 
to decompose almost the instant . thawing 
commenced. 

The next experiment was to take similar 
voldfish and freeze them in a pan by arti- 
ficial Frigidore refrigeration. Our illustra- 
tion shows how this was accomplished. Two 
fish were used in the experiment. They 
were slowly frozen and slowly thawed out. 
After thawing out, the fish showed decompo- 
sition at the fins. There was no reflex 
effect at all when they were treated elec- 
trically, with many different voltages. The 
nervous system of the fish apparently was 
just as dead as the fish itself. There was 
no trace of muscular reaction due to nerve 

The illustration above shows the method we employed in attempting to suspend animation 
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instantaneously. Liquid air having a temperature of minus 311.8 degrees Fahrenheit was poured 
upon the fish, which in this instance was placed in a cardboard box. The fish, of course, was 

frozen almost instentaneously, Every attempt to bring the fish back to life again failed. Although 
the fish faozen with liquid air responded to electrical stimulation, there were no voluntary 

movements at any time, 

stimulation, as was the case in the liquid 
air experiment. 

The same experiment, that is, using the 
usual ice-freezing means, was next tried 
with a crab, with the same negative results. 
After the crab had been thawed out, no re- 
flex of any nature could be observed, the 
freezing apparently having killed the crab 
as completely as it had disposed of the gold- 
fish. 

The conclusion to be drawn from the ex- 
periments is that it is not possible to bring 
living organisms, after freezing, back to life. 
The statement found ever so often in text 
books, that Ash in ponds have been frozen 
solid and thawed out in the spring, may, 
therefore, be questioned. 

Probably upon the approach of a freezing 
temperature the fish go to unfrozen regions 
at the bottom of the pond or lake and stay 
there until the ice thaws out, but we doubt 
very much if fish actually freeze and then 
come back to life. There may be certain 
species that do so, but we have yet to hnd 
them. 
Our cover illustration shows a problemati- 

cal experiment where this freezing process 
is applied to a human being. In connection 
with a warm-blooded being, as our experi- 
ments have shown, a slow freezing would be 
out of the question. If some means could be 
found of instantly producing a greater cold 
than that of liquid air, as, for instance, 
absolute zero, there is just a possibility that 

The above illustration shows how attempts were made to artificially stimulate the heart and 
incidentally stimulate the muscles of the fish, so that the mouth and gill covers would move, 
causing a flow of water over the gills. One wire from the ‘'B’’ batteries was led to the bottom 
of the water. and another bare wire intermittently touched the surface of the water, The current 

passing through the fish caused muscular twitchings which did not, however, resuScitate the 

creature, 

AmericanRadioHistory. Com 

at some future date a human being might be 
frozen instantaneously. This would imme- 
diately stop all the various organic pro- 
cesses, and there would be no time for the 
blood vessels to burst, because the entire 
body would be frozen in an instant. 

It would, of course, be necessary to pro- 
vide the subject with a mask over his mouth 
and nose, with a pipe leading to the outside, 
so that in the ensuing thawing out the sub- 
ject would not drown—hence the mask as 
shown in our illustration. An endotherm 
might be employed to cause the arteries to 
expand and contract as the current is inter- 
nittently turned on and off. 

As soon as the thawing-out process be- 
gins, the resuscitation could be effected by 
vibratory electrical currents, and there is a 
chanee that the subject would then come to 
life again. 

Of what use would such an experiment 
be? Trankly, we do not know, but for 
biological reasons and for scientific purposes, 
many things might be discovered during such 
ail experiment that are entirely hidden from 
us now. 

Tor instance, there are a number of diseases 
which, under such a treatment, might possibly 
vaiish altogether, Certain bacteria, certain 
infectious diseases, might be stamped! out en- 
tirely by a few hours’ freezing treatment of 
this kind. We know from previous experi- 
ments that tissue and flesh can be preserved 
sometimes for years when frozen in ice. We 
also know that at present most low organisms 
are killed off, by the icing process. All this is 
an argument that the freezing process, if it 
can ever be effected, will in time to come be 
of great interest to humanity, very much 
more so than we can discern today. 

Furthermore there are a great many suffer- 
ers of various diseases for which no cures 
have as yet been found. If we were able to 
suspend animation for a period of years, we 
could take those afflicted with incurable dis- 
eases and place them ina large sanitarium.and 
suspend animation there. Attendants would 
be on hand at all times to keep the tempera- 
ture constant and to maintain a vigilant watch 
over those in the frozen state. In later years 
when scientists actually discover a method 
for relieving the sufferers of malignant dis- 
eases, those afflicted with the particular dis- 
ease for which a cure has been found, could 
be brought out of the sanitarium and thawed 
out to be treated the instant they show signs 
of life again. Of course this is pure theory. 

Refrigeration during the past forty years 
has done wonders for mankind, our big cities 
could not possibly be without it today, as they 
are dependent upon frozen meat from outside 
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KE ee Airplanes and Tanks in 

6a the Next War 
By H. WINFIELD SECOR, E. E. 

SUBJECT OF A TALK GIVEN BY AUTHOR AT WRNY, JUNE 23rd 
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As pointed out by Prof. Norris F, Hall, of Harvard Uni- + oe a ee . a nine | BASE. 
versity, in an interesting new book, “The Next War,” the = : factors concerning dirigibles align themselves as above. A .— HIGH IN THE H 

substitute for helium is improbable. Hydrogen mixed with - 
air is combustible. 

HE next war, even tf waged within a 
few years, will be one fought by air- 

= , . | planes pe tanks, say our scientists, The in- 
 ZEP. REFUELING FROM ' fantry will be infantry no longer, for they 

= ARMED GIANT SUBMARINE will go into battle encased in tanks. The rea- 

i sedi AT SEA i son why the tanks will have such a large 

s aed ee a ! share of the work in any future great wars, is 
Se a ——— = re 

due to the fact that first, the men are fairly 
well protected as compared with their posi- 
tion in trench warfare, and secondly, the 
tanks are mobile and can transport a large 
number of troops, which otherwise might be 
trench-locked for months. A picture of a 
tank and airplane battle in a war oi to-mor- 
row presents a startling spectacle to the 
mind's eye. Picture hundreds, yes thousands 
of tanks, traveling over the ground at speeds 
of twenty-five to thirty miles per hour, knock- 
ing down trees, and buildings as they go, and 
wallowing through seas of water, mud and 
gas. Military experts are now devising and 
building tanks which can travei thirty mules 
per hour or more, and they are being design- 
ed gas-tight and water-tight as well. Troops 
will be moved by huge fleets of tanks as well 
as by airplanes, and the illustration at the left 
shows troops being transported to a flanking 
position. 

In his interesting prediction of the role of science in future wars, Prof. Hall predicts that 
airplanes will refuel in the air, Janding on a dirigible supported platform or else connecting 
with suspended cables and hooks. Zeppelins may refuel from giant submarines at sca, as 
shown in the interesting picture above. If the dirigibles are filled with non-inflammable 

helium gas and are heavily armed, they will have a fair chance in battle. 
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[% the next war, if it should occur, one of the great- $e se antudsve caiehduudetee SS we > 309 a E5 
~est problems the army experts will have to solve <=, a a a a Ea i i.% ar tataghthiente Bn ye os 
will be how to protect our cities and towns from gas = [ E = seat se: : nigh] 
attacks by the enemy. Imagine for a moment what it one: Bate peg ae Shee Waa | 
would mean if enemy airplane carriers or large subma- ee HEAT 
rines carrying collapsible aircraft, should make a gas . Bagi! si8088 | 
attack at night on a city like Philadelphia or New York. - — 
It does not take very much gas, such as Lewisite, to . | i a 4 abe 
render a city uninhabitable. If such an attack was 
made unexpectedly, or at the start of hostilities, the 
fatalities would be enormous without a doubt. It seems 
to the writer that one way of combatting a gas spread 
over a city would be to lay down a neutralizing gas 
cloud from other aircraft. Prof. Hall describes the 
scheme illustrated at right, comprising thousands of 
gas jets kept burning over buildings and streets. 
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“CAMOUFLAGED 

TANK | 

The pictures above show camouflaged tank and two corps of tanks attacking each other, Above: 

Opposing fleets of battle planes are about to begin an attack. The airplanes on the left are 

laying a smoke screen above their tanks, so that the enemy planes will have difficulty in bombing 

the tanks, Anti-aircraft guns will be carried on tanks. 

- BOMBER” - 
‘ 

a ad THERMIT E (MOLTEN METAL) | 
BOMBS TOWIPE OUT 

MACHINE GUNNESTS. | ‘ 

Tank carrying submarines of huge size are 
predicted by Prof. Hall. The picture above 
shows a fleet of these vessels landing tanks 
on an enemy shore. Modern tanks carry 
radio and can also lay land mines, They 

climb hills easily. 

Machine gun nests in pillboxes will 
be wiped out in the next war by 
dropping gas as well as thermite 
bombs on them. And tanks will 
squash what is left of the pillbox. 
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“ANTI AIRCRAFT 
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ON TANKS 

DRY MOATS TO TRAP 
ENEMY TANKS © VIEW ON SURFACE 
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Sectional view of a typical airplane hangar of future 
type. Several floors are arranged underground with a 
camouflaged runway, up which the planes wil! shoot 
like a swarm of hornets. Anti-aircraft guns are shown 
firing from defense tanks. Enemy tanks will be 
trapped in a moat, which may be filled with water if 
desired. In the event that enemy tanks should get 
across the moat, they would be immediately blown up 

by electrically fired mines planted as shown. 
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Above: An exaggerated diagram showing the 
bending and stresses in a dirigible structure while 
in flight in “bumpy” air. The continued bend- 
ing crystallizes the main members and causes 

weakness or a fracture, 
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Dirigibles and airplanes ride bumps in a far different 
manner. The airplane is hardly affected, but the 

dirigible is forced upward and strained. 
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Tin ee Pe ee oe 5d Tl a: a a 

present type of rigid airship is a failure. 

The “Shenan 

INCE man first hewan to sail the skies 
in rigid lighter-than-air craft, the prob- 
lem of construction and control with 
regard to the elements has alwavs been 

a matter of vast importance. Due to its 
enormous surface it is exposed to many 
atl varying ait currents that strain the rigid 
structure to its limits. These currents some- 
times produce pressures totaling many tons 
and the structure must be designed not only 
to take these stresses in one direction but 
to distrilute the many opposite and diagonal 
stresses throughout the entire length of the 
ship, much the same as an ocean liner dis- 
tributes the buovancy stresses of larme waves. 

The problems concerning the desien of 
such a structure represent a vast amount of 
engineering analysis, theory and experience. 
Virst of all a dirigible to be efficient must 
be of large dimensions as the strength- 
weight ratio of the structure vartes in pro- 
portion to its size. [ft one were to build a 
small dirigible, say of 250,000 cuhic feet 
capacity, its efficiency as regards useful load 
carried would be considerably less than half 

SCIENCE AND INVENTION Magazine has always maintained that the 
Note the horrible wreckage of the 

“Shenandoah” shown in the photographs and our prediction in the reproduc- 
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pertope a doehle ealled ge-eehe interne commis aug 

t, bet oe care chich 7s upkter Aer a preen vedo 
boot auilaneerwrbhle—Bae Chee Do the meyer. oi ' hevepen, Seth ko Grechene foo rotrny 

HRT peated thie Che “adsl —altha Giggs 
—tndedated ldo a sterk miircad brah + 

the useful load of a dirigible of 500,000 
cubic feet capacity. The buoyancy or lift 
of the confined gas would be exactiv double 
that of the smaller one while on the other 
hand the structure would be considerably 
less than twiee the weight. To offset this 
efficiency of useful load carried, the larger 
ship exposes considerably more area along 
a greater length to the various air currents 
and due to its greater weight and area, the 
stresses becorme enormous in all directions. 

For exainple in flying a rigid airship in 
“rough” air the structure tends to bend with 
the air current and as it travels forward, it 
follows a snake-like course. It is a known 
fact that in some instances the keel corridor 
which is normally a straight pathway, has 
been completely hidden from view at dis- 
tances ranging from fifty to seventy-five 
feet, in much the same manner as one might 
view the aisles of a railroad train while 
traveling over a winding section of rail. 

It is this constant twisting and hending of 
the metal lattice and wire structure that 
bring about fatigue and crvstallization, re- 

tion of an editorial published in 1971, 
metal dirigible. 

Government for the construction of an all metal lighter-than-air ship. 

‘ersus the 
By WILLIAM P. SULLIVAN, Aeronautical Engineer. 

qoactrented bp tan [tates Val ail baer peter in cor 
ghaui @ petacnely. TH GERSNSEACE 

Also note the mention of an all 

Plans have recently been submitted to the United States 

i lements 

sulting in the failure of. important members. 
This can be overcome only with proper de- 
sign by experienced engineers on metal con- 
struction, especially in the uses of the mod- 
ern alloys. 

The metal which is used mostly in the 
construction of frames and girders of dir- 
igibles is called duralumin, an aluminum al- 
loy. This metal is very peculiar and today 
it stil has its unknown qualities. It is 
highly favored in aeronautical construction 
because of its high tensile strength and low 
welght, comparing favorably in tensile 
strength to that of low carbon steel and 
weighing slightly more than aluminum. It 
is used mostly where rigidity and lightness is 
desired, but is seldom used in structural parts 
that require bending in manufacture, or take 
severe bending loads in use. This is avoided 
because of the fact that the metal is not 
ductile, ervstallizes very rapidly and cannot 
be welded or heat-treated with the degree 
of safety and cost required in this type of 
construction. 

(Continucd on page 674) 
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Helicopter aps 2 Build A RYELARED 
5. ee Hi. WINFIELD SECOR. E. E. 

Right: A girder is be- 
ing manipulated into 
place on the top of a 
skyscraper by means of 
this new helicopter. 
Here the steel cables 

P and hooks are being 
used but the electro- 
magnets suggested be- 
low could be substi- 

tuted if desired. 
The mechanism of this 
steam-driven helicopter 
is detailed below. The 
four perpendicular 
sides C, prevent the 
body of the device 

from turning. 

| Gau GES. 

STEAM TURBINE 

N a recent issue of a German publication, 
Dr. Rudolf Wagner of Hamburg pro- 

posed a novel scheme that would enable suf- 
ferers from various diseases to obtain the 
benefits of high altitudes, quickly, easily and 
comparatively cheaply. The idea in main was 
to utilize a newly developed type of steam- 
driven helicopter that would be capable of 
sustained flights of many hours’ duration. 
His particular type of vertical rising flying 
machine that is at the same time capable of 
hovering or of horizontal flight presents 
inany novel features which he explained to 
the writer. 
A much more novel application and one 

that seenis to be very practical is suggested 
herewith and illustrated at the immediate 
left. The helicopter, equipped with its reg- 
ular power system and with its pneumatic 
landing devices, can be equipped with steel 
cables and hooks for handling long heavy 
girders used in the construction of sky- 
scrapers. Thus, cranes and their attendant 
supports would be elimmated and the work 
could be carried forward much faster. This 
newly designed machine, it 1s said, can be 
very easily manipulated and steered into any 
desired position. Its altitude can be main- 
tained with little or no trouble and these 
faculties make it most adaptable to building 
work of this nature. 

If, instead of girders, it is desired to handle 
smaller iron or steel parts, electro-magnets 
could be hung from the hooks on the ends of 
the cables and used to pick up the parts. The 
helicopter could then rise and fly to its des- 
tination and there deposit the material. It 
is quite possible that with proper designing, 
these electro-magnets could also be used for 
handling the steel girders, doing away with 
the necessity of suspending the beams by 
cables. 

2 

The helicopter’s pow- 
er plant is located in 
the central portion 
and consists of a 
Steam turbine equip- 
ped with a conden- =e Cae 

+ a ‘ ee 
S 4 ‘Ce ¥ f i the 

_ ELEVATING AND LWINCH FOR = ae euiergne ae has 
“LOWERING GEAR — HOIST GCAB ne Oe ane ie rl 

OIL FUEL 

FLASH BOILER 
OOKS FOR LIFTING 

<< Ee 
ea ee Giepeeserc, 8-B. PNEUMATIC j 

LANDING CUSHIONS |} 
3 nae eit OPTIONAL. (FOR LAND OR WATER) 

Y STEAM 
TURBINE- 

As shown in the two illustrations directly above, this new helicopter can alight in water q 
when necessary, as the pneumatic landing cushions support it on water or land. |. Right: 

Details of power plant simplified. 

NSS 

The device is manip- 
ulated in horizontal 
flight by the movable 
ailerons A.’ A vari- 
able pitch propeller 
gives different speeds. 

e 
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supposed to represent the vault of the heavens. 

Science and Invention for February, 1927 

The Zeiss Planetarium with cupola nearly eighty feet in diameter, the inmer surface of which is 
This hemi-spherical surface is the screen on which 

the complicated projection apparatus in the center projects representations of the celestial bodies. 
Stars, planets and moon, so that one feels as if they were out in the air under a brilliant night sky. 

EFORE the World War the director 
ot the German museum i Munich, 
M. de Miller, asked the Zeiss firm 
at Jena tuo construct for the mn- 

scum a planetarium, which would make pos- 
sible the demonstration of the course of the 
planets before a large number of spectators 
at once. Its hitherto unattained perfection 
is due to the technician of the firm W. 
RBauersield. The idea of representing the 
celestial bodies by little spheres was aban- 
doned and optical projections were substi- 
tuted. How to get the motions by projec- 
tion was an extremely complicated problem. 

The Planetarium constructed by the Zeiss 
concern makes it possible to show astronom- 
ical phenomena of such diversity that to do 
it mechanically has hitherto appeared to be 
an absolute impossibility, The ingenious 
idea developed in this Planetarium is due to 
one of the technical enginecrs of this estab- 
lishment, W. Bauersfeld; to him this prog- 
ress Im instructive mechanics is due. Mr. 
W. Bauersfeld completely puts aside the sys- 
tem of representing celestial bodies by little 
balls moved by any kind of mechanism. He, 
therefore, made the substitution alluded to, 
and this was productive of a high degree of 
simplicity. It centered all the apparatus in 
a small space, because, optical projection be- 
ing used, it was simply a question of con- 
structing and supporting and giving proper 
motion to a set of magic lanterns or stere- 
opticons, as we may term them. But while 
on the face of it, this seems very simple, 
and while it does dispense with very clumsy 
mechanism of the old type, the construction 
of the apparatus presented an extremely com- 

a ee hk lel La 

plicated problem. Scientific knowledge and 
technical construction were intermingled in 
a way that only a house of the grade of Carl 
Zeiss at Jena could cope with. 

The spectator goes into a cupola twenty- 
five meters or about eighty feet in diameter. 
The whole interior surface is white. The 
horizon of the place is traced upon the sur- 
face. Several rows of chairs surround the 
projection apparatus in the corner of the 
cupola. At first sight the projection ap- 
paratus resembles a pair of opera glasses, 
but leaking at it more closely one sees that 
the abjective or projection lens is replaced 
by thirty-one little projection apparatus of 
great precision, each of which projects a 
definite pertion cf the celestial sphere upon 
an area of the hemispherical wall. As a 
sert of counterpoise and covered by a glass 

|{/Above is shown a perspec- 
jitive view of the extremely 

gicomplicated projection ap- 
| paratus. It has to take 

m| care of the planets in their 
mi] motion each with its own 
| individual path and speed, 
of the stars all having the 
Same motion, and not the 
motions of the moon and of 

its different phases. 
This view gives an idea of 
the magnitude of the build- 
ing. The impressive ap- 
proach with an esplanade 

|) and flight of steps leading 
j into a porch with a row of 

columns on the front and 
the beautiful hemisphere be- 
hind it makes it a most at- 
tractive piece of architec- 
a ture. 

Artificial Sky 

shade, there is a cylinder containing the dif- 
ierent mechanisms for projecting the stm, 
the moon and the planets ; the invisible planets 
such as Uranus and Neptune, as well as 
the moons of Jupiter and Saturn are not 
represented. The instruments embody axes, 
one a polar axis and the other the axis of 
the ecliptic for the planets, the moon and 
the sun. There are two electric motors. 
The audience first sees the fixed stars come 
out in all their splendor. The illusion is so 
complete that we seem to be looking into the 
infinite depths of the sky. Four thousand 
five hundred stars are shown. After a while 
the names of the different constellations are 
also projected. This requires a second pro- 
jection apparatus. 
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The upper figure gives a section of the plane- 
tarium, while below is shown its plan. The 
great size of the installation can be appre- 
ciated when the entrance shown on the plan 
which is a large classic columnar porch, is con- 
trasted with the great circular building behind 

te 

And now the celestial sphere begins to 
turn and the phenomena of a winter night 
appears, with the rising and setting of some 
of the constellations or the paths of others 
around the pole. Then comes daylight, but 
which, while showing the sun, does not ob- 
scure or put out of sight the planets. Then 
comes the moon, which pursues its path and 
shows all its phases from the crescent to the 
full moon. Last of all come the planets. 
Mercury, the nearest to the sun, follows its 
orbit rapidly; Venus appears moving more 
slowly; Mars moves still more slowly, but 
Saturn and its ring is yet slower. From 
five thousand years ago to five thousand 
years in the future the heavens can be shown 
for any given date. Three different speeds 

'¢an be given to the apparatus, four and a 
half minutes, two minutes, or fifty seconds 
can represent a celestial dav, or a whole 
vear can be given in four and a half min- 
utes down to a few seconds. The earth can 
be arrested on its axis, which holds the star 
stationary, while the moon and the planets 
continne to move. The relation of the rota- 
tion of the earth and the apparent motion 
of the stars is clearly brought out. 

The apparatus comprises two similar 
parts, one ahove the other and below the 
horizontal axis. All the northern constella- 
tions are projected) hy the spherical portion 
of the upper division, while the cylindrical 
body, which carries the apparatus, projects 
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For Students 
Planetarium in Jena 

the moon and two planets, the lower 

part projects the meridional constel- 

lations and four planets. Besides this 
in A, is the apparatus projecting the 
names of the constellations, and in B 
are the projectors of the Milky Way. 

In C are contained not only the pro- 

jection apparatus for planets of the 
solar system, but also the necessary 
apparatus for carrying out the move- 
ments of the sun, of the moon, and of 
the planets Mercury, Venus, Mars, 

Jupiter and Saturn. Finally in D are 
placed the apparatus for the projection 23d 
of the representations of the great 
circles (equator, ecliptic ancl meridian) 
by luminous lines which are especially 
used when the Planetarium 1s employ- 
ed for teaching. The whole thing 1s 
earried on a truck which moves on 
rails; the lighting is done by elec- 
tricity. 

The weight of the apparatus, includ- 
ing the frame and the car, is about 
jour thousand pounds. 

POLAR AXIS A ARIS OF THE ECLIPTIC 

4 eo PROJECTION APPARATUS 
MOTOR FOR a ure oA ANNUAL MOVEMENT f ( L NORTHERN CONSTELLATIONS 

Agi FOR CHA 
oe LATITUDE representation shows, as 

/ it has 50 many moving 
Peasy bodies to represent. 

tet 

> moor FOR 
> eee PS oo 

yal 

—\— provecron A better idea of the giant 
i oa ©6=— so Structure can be obtained 

. |i. MeRIoMONG, from the photo given on 
\\  }f CONSTELLATIONS the right. It would seem 
Ne ye to be so bulky as to im- 
\, | HANDLE POR pair the illusion, but it 
\,|  MOwING THE must be remembered that 

ENTIRE 
APPARATUS it stands in the center of 

Installation of the great projection | 

apparatus of the planetarium. The 
great frame has its dimensions | 
made appreciable by the man 
seated near it. It is set and 
mounted so as to give the heavens 
the effect they would have if the 
sky was seen from the equator. 

——— Se Ee 
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Side view of the projec- 
tion apparatus carried on 
éts frame with its differ- 
ent parts named on the 
drawing. It is far more 

HGING complicated than even this 

a giant dome. 
pee 

Indian Fakir Lives On a Rope 
er 

which is celebrated for N 
certain cliss of these do not reckon them- 
selves mong the beggars, but call them- 

plagued with the most beggars. 

selves ascetics, liermits, monks, 

pressive effect upon the outer world. 
true that many of these are 

various ways, partly for obtaining tn 
own conviction a holy state of existence; 
parily to win fame for themselves and at- 

tract the attention of tourists and by-passers 
and get alms from the same. 

The man shown in the picture has for his 
specialty to lie stretched out upon a 
cord jor days, for weeks or {or 

ves, for all his hfe! 
which in no other country than Indra 
support a man’s existence, but here it 1s a 

quite profitable way of obtaming a liveh- 

hood. 
Regarded as a mere feat of balancing, it 

is certainly a very fine exhibition of the 
magician’s art, which can excite our aston- 

ishment to the uttermost: but it is also a 

refined way of doing penance on yourself; 

a slight cord is certainly not a very com fort- 

able bec, especially when one has to lic 
When the man is 

he suspends himself 
there for a long time. 
jired of Ivinge on it, : 

bodily as we see in the picture, 

say, freely swaying with head 

pressed against the bamboo poles. 

that 

ancl 

EXT after Egypt, India is the land 
or rather 

fakirs, or 
something else, which will have a more im- 

religious 
fanatics, who do penance upon themselves im | i 

years— 

This 158 an. exlnbition 

A 

It 1s 

their 

slack 

could 

Above is shown a Hindu fakir who spends much of his life om a single rope. an extraordinary feat 

of balancing. He seems to be contemplating a ‘lower. perhaps a sacred Iptus. A curious con- 

cession to which we may call modernity in the language of the theologians is the umbrella, The 

fakirs sometimes suppert themselves from the poles, and the insert gives the idea of how this can 

be done by straightening out the body and pressing in both dirctions with head and feet. Helow 

is a cloth or rug with receptacles for coins threwn by spectators, for the fakirs like to make 
money. 

is to 

feet 
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Fighting Flames from the Air 
Pressure of a Stream of Water Carries the Hose to a Higher Elevation 

By JOSEPH H. KRAUS 

N extremely ingenious device for fire-fighting particularly adaptable to 
A the quelling of conflagrations occurring in some of the taller modern 

buildings has been invented by Edward P. Conlin of Girard, Ohio. It is 
well known that modern fire departments and fire-fighting devices are provided 
with engine-driveén pumps producing a terrific pressure on the water forced 
through the hose and nozzle. ‘Towers have also been made so as to direct the 
stream into the burning building with a greater degree of accuracy and with the 
assurance that the water will more directly reach the base of the flame. Mr. 
Conlin employs the pressure of the water to operate or energize two lifting 
propellers, the purpose of which is to carry the hose to heights unattainable 
with present apparatus, and he also has a propeller mounted at the back of the 
mechanism which will drive the fire-fighting appliance forward, in order to 

counteract the repellant action of the water. 
a = y Our artist has graphically portrayed how 

ey this type of an aerial fire-fghting mechanism 
could be employed in extinguishing a more 
or less serious conflagration in one of th: 
‘nodern skyscrapers. The peculiar V-shaped 
structures provided with the propellers are 
permitted to rise by their own power to a 
height greater than the floor level which the 
water is to reach. Even though the water 
may not pour out of the nozzle at a high 
pressure, it becomes evident from this draw- 
ing that the floor space could be completely 
drenched with water and the fire could in 
this manner be quenched. The question of 
properly directing the water must of course 
be taken into consideration, This could be 
accomplished by the aid of a grip provided 

_ with a suitable handle and surrounding the 
_ hose at its base. By twisting the hose, the 
entire mechanism at the top could likewise 
be made to swerve from side to side. The 

# two web-like strengthening members are for 
| the purpose of making the device more rigid 

» and also assist in preventing oscillation of 
the appliance. The diagram below is a cross- 

' section through the mechanism. The water 
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Above is am artist’s conception of how the new aerial fire-fighting mechan- lifting propellers and a driving propeller and are operated by pressure of 
isms will look when in operation, These are structures employing two water in the hose. They lift the hose to the desired height, 
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To Explore Ocean Depths in Steel Tank 

~ 
iy 

"TEs accompanying illustration shows 
how Dr. William Beebe, well-known 

scientist and explorer, intends to study the 
denizens of the ocean’s depths at first hand. 
He is having built a steel tank of the size 
shown in the detail drawing in the lower 
right hand corner of picture, so that he can 
be hauled along in this tank on the end of 
a steel cable at depths as great as one mile 
or more. Offhand the average person will 
probably think that he will see nothing new 
except the average species of fish, sharks, et 
cetera, but as was pointed out in a remark- 
able article by Dr. Ernest Bade in the 
March, 1919, number of this journal, many 
of the fish inhabiting the deep waters of the 
ocean, supply a light of their own. The 
artist in making the accompanying picture 
has enlarged the size of these self-luminous 
fish to give you a better idea of their appear- 
ance. Of course no one knows how big 
some of these fish may grow, as the depths 
of the sca contain, without a bit of doubt, 
many huge fish specimens which man has 
never seen as yet. 

The steel tank being built for Dr. Beebe 
is So arranged that it will contain an oxygen 
supply and chemicals to absorb the carbon 
dioxide from the exhaled breath. In the first 
explorations, Dr. Beebe states that no elec- 
tric light will be used, owing to the illumi- 
nation afforded by the luminous organs of 
the deep sea fish. Later Dr. Beebe ex- 

pects to use a strong searchlight so as 
to take motion pictures at these great 
depths. 

The steel tank, as the drawing shows, 
will be about 14% ft. in diameter and 7 ft. 
high, while the steel walls will be about 
Y% of an inch thick in order to withstand 
the terrific water pressure at great depths. 
The pressure of the water increases ap- 
proximately one-half pound for ever 
foot one descends. The exploring ta 
will have a thick glass window 7 by 12 
inches in size and capable of withstand- 
ing a pressure of several tons to the 
square inch. Dr. Beebe expects to begin 
experimenting with his new deep sea tank 
next spring, after he returns from Haiti. 
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Dr. William Beebe, the Famous Explorer, Is Having a Steel Tank Built to Study Deep Sea Fish 
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Solving Metropolitan 

HUDSON RIVER, 

CROSSTOWN 
CONNECTION 

RAMPS 

‘ 6TH AVE.L LINE 

Herewith is shown the project of putting 50 per cemt. of New York's auto- 

mobiles on top of the elevated structures by constructing ac automobile 

speedway on top of the existing four elevated structures. The view above 

HE student of traffic, particularly as 
it pertains to our large Cities, must 
become impressed with the fact that 
if congestion gets much worse than 

it is at present, the very vehicles that are 

supposed to transport us and our freight 

rapidly will become obsolete, due to their 
Staggering numbers. In our big cities 
this congestion has become so terrific that 

EAST RIVER 
£64 

— ~~ 

if you want to get anywhere within the 
concentrated trafic areas you can get there 
much more quickly on foot than by using 
any surface vehicle. Evidently the evil is 
progressing rather than abating, and what 
the conditions will be five years hence be- 
comes one of the most interesting speculative 
topics of the day. It is reported that in 
Paris at the present time experiments are 

By HUGO 
Member of American 

126 TH ST. 

shows the crosstown connection which connects the four elevated sections 
somewhere near 44th Street, as shown in the map. The author explains 

how to raise the funds for such a proposition. 

being made to park standing automobiles 
under the street by having an inclined ramp 
at certain corners, where automobiles can 
dive in and stand there out of the way. 
How many can thus be stored comfortably 
is not known. 

The idea of double-decking streets is, of 
course, not new, having been suggested by 
many writers. It already has had a tryout 
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Traffic Congestion 
GERNSBACK 
Physical Society 

came 

Re ialaacT se - =e 

The above shows the system of ramps, or approaches extending for almost 
two blocks parallelling the structure and curving underneath the elevated 
railroad to the street, to facilitate the automobile traffic, either coming or 

recently in Chicago, where one such street 
is already in use. 
The counterpart of the traffic congestion 

that exists in the City of New York prob- 
ably cannot be found anywhere else on 
earth. This city, due to its geographical 
configuration, centers all the traffic within a 
comparatively small area. There are more 
vehicles passing a given point in the con- 
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gested part of New York than any other 
trafic center on the face of the globe, and 
only those who have seen the terrific amount 
of congestion there have any idea of what 
is really going on. 

It is, for instance, an everyday occurrence 
that at theatre time it will take some twenty 
or thirty minutes for an automobile to go 
the short distance of three blocks. The 

going, to the elevated speedway. 

of the specdway, showing that four rows of automobiles can be accommo- 
dated. The other view shows the moter road-way looking from top. 

The insert below shows cross section 

same distance can be covered on foot in less 
than two minutes, and most people, when 
they are late, always leave their cars and 
travel on foot, weather penmitting. 
New York City, however, offers a sort 

of solution for this evil, and the proposal 
which I make herewith seems to provide re- 
lief for at least fifty per cent of the auto- 

(Continued on page 1057) 
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OR zeons people have traveled across the 

Sahara Desert on the back of a camel. 

the camel being a very important part ot 

the setting for such a journey, owing to 

the fact that it can go for several days with- 

GASOLINE ENGINE 
VERSUS SAND 

» = i Ay zs 

An unusual scene on the desert with the 

new motor ship carrying several hundred 

passengers in comfort and safety. A Ger- 

man engineer, Bishoff by name, is re- 

sponsible for this latest means of desert 

transportation. 

out a drink. The great problem in attempt- 
ie to travel across the desert has been the 
lack of water and the terrific heat caused 

by the tropical sun beating down on the 

sand. In the past few years French engi- 

The end view of the new motor ship for desert transportation of passengers 

and freight, shown at the right. reveals how 

drive the wide tread wheels by means of worm gears. 

The picture below shows external side view as well as semi- “sectional view 

of the new motor ship of the desert designed by a German engineer. The 

desert ship js 300 ft. long, 38 ft. in breadth, and stands 50 ft. high. the 

Capacity 300 persons and 50 
wheels being about 40 ft. in diameter. 

tons freight. 

-——- -—— ee ——— 
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huge gasoline engines 
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MOTOR SHIPS 
neers have succeeded in designing a suitable 
automobile for negotiating the desert routes, 
this automobile being tlustrated in the pic- 
ture on the opposite page, where we also 
see the famous camel taxi known as a Buss 
oura. The automobile, of which many are 
in use for desert travel today, represents one 
of the units of the I'rench military trans 
port service. The car is fitted with a tractor 
belt tread at the rear, this belt being driven 
by a gasoline engi An extra large water 
alia system 1s "fitted to these engines 
Referring to the Bussoura or camel tan! 

shown in the same photograph, this name 

comes from the tent-like basket or cabin 
fitted to the camel's back, and which pro- 
vides protection against the hot desert sun 
for two passengers. 

The feature which we wish to speak of 
here, however, is the new giant motor ship 
for desert transpor tation of passengers and 
freight, which is shown in the accompanying 
artist’s picture, on its way across the desert 
at night. This strange land craft 1s the 
brainchild of a German inventor, one Johann 
Cristoph Bishoff, who is working out his 
«leas in conjunction with other engineer 
and with the cooperation of industrial in- 
terests. This future ship of the desert wilt 
have a capacity of 300 passengers and fiity 
tons or more of freight. 

As the illustrations at the bottom of this 
page sliow, the craft greatly resem bles an 
oceal liner mounted on huge wheels. Many 
of our readers will doubtless remember that 
hack in July, 1917, during the World W ar. 
Mr. H. Gernsback published an article in 
this journal, then known as The Elec: fica 
Experimenter, entitled, “Old U. S. Battle 
ships to the Front,” as the cover of that is- 
sue of the magazine reproduced on the op- 
posite page shows. Mr. Gernsback’s idea at 
that time was that we should take some of 

our old battleships, crul isers, etc., steam them 

across the ocean under their own power, and 
then fit them out with the steel girder wheels 

as illustrated, so as to form huge battle 
anks. It is quite possible that the idea pub- 
lished at that time provided the spark ot 
genius behind the newly devised desert 
motor-ship. This ship of the desert will make 
twenty miles an hour and better under ordi- 
nary conditions, and a speed of at least ten 
miles an hour if the sand is soft and deep. 

———— SS i es. ee 



1094 

The above illustration gives us a phantom view 

through the mechanism which operates the 

sections of the pneumatic suit primarily intended 

to relieve the work of the heart. 

rN the illustrations on this page we find 

a very clever therapeutic device primarily 

intended to assist in the circulation of the 

blood and also serving to massage the hu- 
man body. The inventor, Joshua Rosett, 

of New York, believes that this type of 
pneumatic suit will provide relief to a cer- 
tain extent for the work of the heart where 

such relief is necessary. This is accom- 
plished by propelling the venous blood at 
the surface of the body from the limbs 
and from the trunk toward the heart. By 
the accompanying kneading of the muscles 
and tissues, the circulation of the deeper 
fluids of the body such as the blood in the 
inner veins and the lymph in the lymphatic 
spaces is consequently enhanced. Generally 
speaking the device consists of what may 
be considered a pneumatic suit or garment 
adapted to be applied to the trunk or limbs 
of a patient. This suit is made up of col- 
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The diagrams above show how the various portions of the body are affected 
First the tubes indicated in Fig. 1 are inflated. 

Then the air passes out of these to enter the tubes as indicated in 2 and 
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Pneumatic Suit Aids Heart 

The diagram at the leit shows how the various 
sections of the suit are tied together. Each 
band has seven tubes and the respective num- 

<—@@bers are all inflated at the same time. 

lapsible tubes to which air under pressure 

may be admitted in such a manner as to 

inflate the tubes one after the other in suc- 

cessive groups, so as to cause the garment 

to exert waves of pressure from the ex- 

tremities of the limbs and from the lower 

portion of the trunk of the patient towards 

the region of the heart. The compressed 
air is admitted from an air tank to a dis- 
tributor which respectively passes the air 
into any one group of seven tubes each in 
successive order. Each unit of the gar- 
ment is represented by seven tubes evenly 
spaced so as to form distinct hose-units. 
For convenience in handling, the garment 
is so arranged that it may be quickly 
snapped around the body and the limbs. 
The tubes themselves are made of an air- 
tight textile fabric such as rubberized silk 
or cotton, Referring to the picture above, 
we see a patient having suit adjusted. 

so on the stages progress, until in stage 8, a repetition of the movement 

By passing the eye across the page quickly, one 

can see the wave-line motion which will be produced. 
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110-Story Uptown Skyscraper = {| 
to Top New York’s Skyline E 
OR a number of years, the Woolworth Building has enjoyed the distinction 3 
of heing the tallest business structure in the world. But it has suffered 
a double eclipse in the past year, first when the Book Building in Detroit 

Was announced with its height of 873 fect, and again when a real super-sky- ~ eaet 
scraper was proposed in New York City. This latest project is peculiarly ) 
interesting, less because of its extreme height than because of its history. : 
The fact ts that the building was not specially designed to be taller than other | 
buildings. The architects simply endeavored to provide the greatest amount of = 8 
permanent light and air to the greatest possible proportion of floor area, with ; 
« surplus of elevator service. The projected building came naturally out of 
these conditions. The architectural aspect of the structure is featured by its 
severely simple lines, approaching an ideal of skyscraper construction. The 
building, called the Larkin Tower, will front 226 fect on the south side of 
42nd Street, 300 feet west of 8th Avenue, and rim through the block to a 
frontage of 250 feet on 41st Street. The height of the building from the 
grou! to the base of the flagpole is to be 1208 feet. From a frst cost of 
$22,900,000, the builders expect to realize a yearly rental of approximately 

$3,000,000, Its 1,450,000 square feet of floor 
t space will make it the fourth largest building 

in the world. This immense area will be 
IS84FT. served by 60 high-speed elevators, affording 

the 30,000 occupants the finest possible ser- 
vice. The photograph at the right is from 
the architect’s drawing, showing the com- 
pleted building as it will appear in its pro- 
posed location. 

ys, Preithed = 

The architect’s drawing, superimposed upon a photograph 
as shown above, brings out its striking appearance, 

CARS REQUIRED 
FOR STEEL IN 

, LARKIN TOWER 1000 FT. 

- 30.000 PEOPLE- 
CAPACITY OF 

LARKIN TOWER 

‘ 3 = ta 

Ahi, WOOLWORTH BOOK FLOOR AREA OF 
+. FEBESEB = BUILDING TOWER BUILDING LARKIN TOWER GOING TO WORK 
LARKIN TOWER 

Some of the interesting features of the new Larkin Even the Eiffel Tower, that well-known feature will run directly beside the new Tower. This Tower are illustrated in the drawings above. The 
famous Woolworth Building will be “just another 
Skyscraper” after the uptown giant is completed, 

should relieve the otherwise inevitable congestion 
which would result from the presence of a build- 

ing of this character in this neighborhood. 

of the Paris skyline, will be dwarfed by compari- 

son with the Tower’s 1,208 feet of height. A new 
subway is being built under Eighth Avenue, which 

Testing Glass Products for Strain 
%, A SOURCE OF ILLUMINATION 
y B GROUND GLASS 

A piece of suspect- 
el glass is placed in 
the beam of light be- 
tween the polarizing 
plate (D)} and the 

Vy Nicol prism (G). 
d-—— © CONDENSING LENS Parts of the glass 
rae | 

will seem colored dif- 
\ ‘ \ E SAMPLE TO BE TESTED ferently than _ the 
WN | G NICOL PRISM original field. If well- 

yee Me DF ! | annealed glass Is ex- 
eR. || amined, practically no 

D BLACK Sunn fea. N change in color will 
_ GLASS PLATE t be seen, and if a high- 

| ly strained piece of 
PUSENSITIVE PLATE |! ciass is used, the col- 

A schematic diagram of the apparatus used at ors in striations will 
the Bureau of Standards for testing samples of he vivid. If the sen- 
commercially produced glassware for strain, 

differently strained pieces of glass are examined, the first (mod- 
crate strain) will appear brighter in certain areas, the second (no 
strain) will produce no change, and the third (high strain) will be 
very bright, or even colored in some places. This process has been ap- 
plied commercially to the testing of glass products such as jars and 
bottles in industrial use. 

sitive tint plate (I) 
is removed, and three 

© Harris & En ing 

The engineer shown in the photograph above is demonstrating the use of 
the Strain Detector in testing storage battery cells. 
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INTERNAL TOP VIEW 
BRACING 
PLACED IN 
TOWER MULTITUDE OF 

STAYS NEEDED 
FROM ALL DI- 

™ RECTIONS 
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The author’s scheme for suitably supporting the 
leaning tower of Pisa with a multiplicity of arms or 
braces is shown above. When the tower has been 
suitably supported and shored up on a platform 
placed on rollers, which in turn rest on a series of 
Trails, it can be readily moved to a new foundation, 

NE of Italy’s architectural wonders, the 
Tower of Pisa, is doomed to fall some 
day unless steps are taken to prevent it 
from leaning much further than it does 

now. : Bee) 
Pisa’s tower was planned by a native archi- a2. Fo 

tect, Bonanno, a famous Pisan architect of the _ 3 

At the right we have a very excellent picture of 
the world-famous leaning tower of Pisa. This 
famous architectural wonder leans approximately 
13 feet from the true vertical. Water bas under- 
mined the foundation, and steps to overcome this 
or else move the tower have got to be taken 

immediately. 

begat) to list on one side, out of perpen- 
dicular. He, however, hoped for the best, 
and contmued butiding; at the same time he 
made the pillars on the sinking side higher 
than en the other side, 1 order io compen- 
sate for the sinking. This, however, did 
not seem to do much good, for still the 

Twelfth Century, some 753 years ago. While 
Bonanno was an excellent architect, he evi- 
dently must have been somewhat careless on 
his foundations. Instead of investigating the 
site upon which the tower was to be built, he 
only went down into the swampy soil a few 
feet, and then started to build. As a matter 
of fact, the foundation for the tower was 
only ten feet, which certainiy was not suf- 
ficient, particularly in a swampy soil for a 
tower some 179 feet high and 51 fect 8 
inches in chameter. 

As soon as Bonanno had gotten some 40 
feet up with lis tower, 1t was noted that it 

tower proceeded to lean more and more. 
For sixty years, the unfinished marble 

tower was left standing, when the Pisans 
called in Benenato. He continued to build 
it up to the fourth story, and still the tower 
sank. After Benenato had died, the Pisans 
called in a German by the name of Wil- 
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To Save 
Modern Engineering 

liam of Innsbruck, who also tried to force 
the tower back to the perpendicular by 
making the pillars of the fifth and sixth 
storics longer on the sinking side than on 
the other. He too became discouraged and 
quit the job, and for another hundred years 
the tower stood unfinished. 

Finally, another local architect, Tommaso 
Pisano, proceeded to finish the tower. He 
merely added the bell cupola on the sixth 
story and further inclined his cupola toward 
the perpendicular, The tower by that tre 
was finished, and had its present appearance. 

Recent measurements have shown that the 
tower is still sinking, although very Iittle at 
the present time, but sufficient so that in time 
to come, unless something is done, it will 
surely fall. Once the top of the tower goes 
beyond its center of gravity, the tower must 
crash down. 

Since 1817, the overhang of the seven 
stories has increased a minimum of aheut 
one-twelitth of an wich per vear. Part of 
this increase was due to excavations made 
in 1838 and 1839 for the purpose af studving 
the foundations at their lowest part. Re- 
cently, from 1914 to 1927, the last increase 
of one-third of an inch has been at the rate 
of about 1/25 of an inch per vear. The 
movement never ceases, although it is ex- 
ceedingly slow. Recently the municipality 
of Pisa appointed a commission of engineers 
to study the cause of the trouble and how 
to bring about the cessation, and thus in- 
sure the stability of the tower for the future. 
The first report of this commission is dated 
July 29, 1927, and following are some ex- 
tracts as published in La Naiure. 

DETAILS OF TOWER OF PISA 

HE tower js a structure of eiglit stories 
in) height, with a total height of 37.05 

meters (187 feet) between the bottom of 
the external foot of the foundation on the 

Sex 

north side and the upper part of the last story 
56.705 meters (186 feet) on the same side. 
Opposite this the corresponding south side 1s 
only 55.803 meters (183 feet), while the 
outside part of the foundation proper ot 
this side is (—1.78) or 140 meters (4.59 
feet) lower than the north. The interior 
has a diameter of 7.65 meters (about 25 
feet). The thickness of the masonry be- 
tween the first and the sixth cornice is about 
2.47 meters (8.10 feet), while between the 
first cornice and the upper edge of the foun- 
dation its thickness is 4.12 meters (13.5 
feet), and finally this foundation, which in- 
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the Tower of Pisa 
Methods Can Save Tower 

creasés mside and out, has a crown of 7.365 
meters (24 feet) of thickness, with an in- 

terior space of 4.65 meters (15.25 ieet) di- 
ameter, (the exterior circle being 19.75 
meters (04.69 feet). The height of this 
foundation is 2.70 meters (8.85 fect) to 2.80 
meiers (9.28 fect), of which the last 040 
meter (15 inches) of the base is laid up 
without cement, as footing stones. 

NATURE OF THE SUPPORTING SOIL 

"Toe supporting soil, according to Cana- 
A vari, consists of: 
i—Layers placed there of natural sand or 

clay, with a depth of 4.50 meters (14.7 feet) 
or 5.50 meters (18 feet}, and containing the 
water-bearing stratum mto which the foun- 
dation penetrates. 
2—A layer of gray clay, 1 to 2.50 meters 

thick (3.28 to 
feet). 
3—Clay and sandy 

layers fine yellow or 
greenish, sometimes 
with tur}, to a 
depth of 10.50 
to 11 meters (32 
to J+ feet), con- 
taining an ar- 
tesian stratum, 
+ — Finally, 

the blue compact 
clay with 
the remains 
oi tnarine 
and fresh 
water shells 
(especially 
Cardium 
edule), in 
which ioun- 
dations had 
to be estab- 
lished in ors 

TAS 
|| 

‘all| 

ia 
mL e 

oo eS a er 
= 

= 
op 

= 

eee ae rrr 
= 

E 
a eee 

iF es aE a a 

SS 
ae alll ox 

a — aE, 

hie 

pte dentro orn. 

Se 
FEET SPREAD 

TO GIVE MORE 
SUPPORT AREA- 

—. 

Wem ericanradiohistory com — ie _ 

G OF CAISSONS UNDERTOWER 

SA EREZ HYDRAULIC VACKS L 5 ae ' _f--PLACE AND CEMENTED 1IN=:2: 
ri ' | caine CS Se ee 2 ae FR cil ioe ae ee qrty—— OLD STONE FOUNDATION: 

“Te Te" a Rig belgie agin ==, LEFT IN PLACE ii2=f2--= 

=WAT! Sn 
To 
aT 

ee EE 

By HUGO GERNSBACK 
Member American Physical Society 

der to have a basis somewhat consistent and 

ot afiected by subterranean water. Now 

this water has a slow current toward the 

sea, and without a doubt draws aiong with it 

solid matter finely divided, leaving a void ; 

and besides, there are springs which reach 

the surface at the foot of the monument, 

and whose rising speed has been rated at 7 

em. (2.8 inches) per second; finally, in its 

original construction, as well as in 1838 and 

1839, excavations were made on the south 

side, 

CAUSES OF THE INCLINATION OF 
THE TOWER 

ft Nees pressure in the masonry of the 
I tower is considerable. Cuppari gives a 

maximum of 15.3 kgs. per square centi- 
meter (about 216 lbs. per square inch) un- 
der the plinths of the first row, and 10.12 

kes. (144 Ibs. per sq. in.) on the foundation 

soil, tn the face of an uncertain soil and one 

which is charged with water in motion, if 1s 
not astonishing that the tower sank, and that 
it did so irregularly. The former soil under 

the campanile was at the level of 3.729 
meters (12 feet) and the present level 1s 

at 2.75 meters (9 feet), and there is a 
circular depression giving a paved area 
of 24.30 meters (79.7 fect) diameter, 

whose northern edge is at the level 2.72 
meters (9 fect), and the southern at the 

zero point. 
According to this, the principal cause of 

the progressive inclination of the tower of 
Pisa seems to lie in the presence of moving 
water, which produces voids and weakens 
the soil beneath the foundation, so the fol- 
lowing measures are necessary | 
1—To prevent all flow of subterranean 

water, 
2—To consolidate the soil. For instance, 

by injecting cement imto the voids of the 
part o- the masonry which was laid up dry, 
and into the pores of the soil so as to dis- 
place all or part of the water. ‘This puts 
aside any solution, which has recourse to 
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tower, 
American foundation company would go about build- 
ae a substantial foundation under the Tower of 

$a. 
be left in its present position, while caissons would 
be sunk progressively around under the tower, these 

these pages. 
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excavation, or to a 
lowering of the level 
of the water-bearing 
layers; on the other 
hand, the imjections 
of cement risk part 
of this cement being 
carried away by the 
water, and to abut 
against the  non- 
absorbent argillace- 
ous layer. 

The diagram below 
and at the right 
shows how a fa- 
mous French engi- 
neer proposes to 
freeze two circular 
tings of soil about 
the base of the 
tower; he will then 
pump in cement un- 
der pressure and in 
this fashion he 
eventually will 
build a water-tight 
foundation under 
the tower in its 
present position. A 
detail of one of the 
brine pipes ig 

shown below, 

CEMENT DRIVEN 
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PRESSURE _, ___ pill) 
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SRINE PIPES MAY2)-).\ LEFT.IN PLACE AND 
BE REMOVED os FILLED WITH CEMENT. 

. 
a OUTER PIPE 

Be 

DETAIL OF 

BRINE PIPE 

The large diagram at the left, together with the In- 
sert, showing a top view of the circular wall of the 

4 

illustrates the manner in which a famous 

According to this scheme, the tower would 

eing filled with cement. 

MOVING THE TOWER TO NEW FOUNDATION 

ANY schemes have been proposed how to 
save the tower. and several are shown m 

The first one, which is also the 
(Continued on page 1135) 
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The above illustration shows clearly an optical illusion which seeins to be a sea serpent when viewed from the surface of the water at a distance, 

For many vears sea serpests have ter- 
ried certat navigators. who have sworn 
that they have seen these huge denizens of 
the deep. These serpents, however, were 
never seen when the ship drew up close, but 

SS 

ents--An Optical Illusion 
Sr 

always at a distance. A logical explanation 
NaS now seemed to he reached as to the 
origin oj the sea serpent myth, The move- 
nents Of a group of small whales, when 
wrewed from a distance, are remarkably like 

Streamlined Trains More Efficient 
ae san EXTENDED VESTIBULE 

ms ; DIAPHRAGMS 

ae a | —— 
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cere eT 
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Note top views 
of stream-lined 
and non-stream- 
lined trains, 
with wasteful 
air currents in 

latter case. 

=e ee ig 

re a rin SS 

V ‘ITH the advances made in aerody- 
'¥Y namics in the past ten years, there is 

no reason why any vehicle traveling at high 
speed on the surface of the earth, should not 
be properly streamlined, either to increase 
its speed, or reduce the power required to 
propel it. Smee passenger trains have 
reached their maximum economical speed, 
a plan has been advanced to streamline the 
abservation conch at the rear of the train, 
and also to utilize extending vestibule cia- 

7 

—s cm] =a Seog = : 

en ets «igre oe Tae ep 
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STREAM-LINED OBSERVATION CAR 

The air 
resistance would thus be reduced about torty- 
six per cent with an equivalent reduction 

phragms, as shown in the sketch. 

m fuel consumption. This system may be 
further improved by streamliming the loco- 
motive pulling the train. The effect of 
streamlining the train and the equivalent 
reduction im resistance, may be seen by re- 
ferring to the drawing which shows the top 
views of a streamline and non-streamline 
trains.—l, d/:. Lowdy. 

WWW.americanradiohistorv.com 

Science and Invention for April, 1928 

The supposed sea serpent was merely ¢i erely the movement of a number of young Whales which propelled themselves through the water, as shown zhave: 

that of a huge shiny black sea serpent. Navi 
gators who proclaimed that they had seen 
these monsters were tricked by this optical 
Hlusion, whith is illustrated in the above 
drawing, 

Curious Accident 
_ iter finishing 2,000 miles at a new record 
for closed cars, this sedan traveling at 65 
niles per hour, turned over on a wet track, 
skidded fiity feet on its roof, righted itseli 
and crashed through the guard rail of the 
track. After being out of the test seven 
hours for body repairs, the car finished the 
15,000 mile grind, averaging 62.7 miles per 
hour. The photos below show the car mak- 
ing about 65 miles per hour, at the beginning 
oi the test, and also, the appearance after 
the smash occurred. Photo courtesy Anubury: 
elutomobile Co, : 

F ial ie 7 
. - _ ol ‘s # ® i 

- _. ee ‘= 
_ Ss 

a 

Above we have a photo showing a sedan 
before and after the crach. 
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Can You Answer These Scientific 
Questions? | 

| S CIENCE and INVENTION Magazine readers, especially our thousands of friends in schools and | J colleges everywhere, have frequently testified in their letters to the editors that they obtain | il invaluable help from the columns of this magazine, in clearing up technical questions which arise | 
daily. It is a recognized fact that everyone today, including those of both sexes, are expected to have | || a fairly good general knowledge of the latest scientific developments and discoveries. It is quite | | impossible to obtain this knowledge of the latest conquests in science from text-books, as they are | 

||| usually revised but once a year, and in many cases not as often as that. You will find the questions I below a good challenge to your knowledge of modern science, and we advise you to form your own | 

| 
| 

i answer, before you turn to the page referred to in each case. | iil) a 
il ? 
\ Il. How is rubber made from such plants as the Guayule /. In regard to human nutrition, what is the effect of the i 
4 shrub and the cacti? (See page 1074.) complete (temporary) withdrawal of food from the living i| 
I 2. What is the average elevation possible in degrees for the organism? (See page 1087.) | | 16-inch guns on a modern battleship? (See page 1075.) 8. Do you think it would help oe much to streamline the / 

| 3. What advantages, if any, are obtained by designing special observation car on a railroad train as well as the loco- ] Mt trans-oceanic airplanes suitable for flying at an altitude of ee penicait ie ee tees perme of fuel would be ' | 40,000 feet, instead of the usual lower altitudes of 10,000 obtained approximately? (See page .) \) 

i to 15,000 feet? (See page 1076.) 9. Do animals actually grow new limbs when they lose one | | 
i 4. Is it possible to freeze the soil under the tower of Pisa, through accident or otherwise? (See page 1091.) Ih 
Wi and construct a new foundation under the tower in its . . 14 it ee | | 10. What is a comet, and name three particular features of | 
Me (Soc pede 1078) What other scheme would you suggest? these remarkable astronomical displays? (See page 1095.) 
I a ; , « . . 1 * * \ lin 5. What advantage is gained in designing high voltage elec- 11. What is the name of the animal substance used in building 
1 tric cables with hollow centers through which oil is forced? the gas cells for the large dirigibles, such as the Los Ih 
] (See page 1080.) AngelesP (See page 1099.) | 

i 6. Do you think it will ever be possible to make sustained 12. An electric fan helps to keep you cool in the summer- | 
1 fights in man-propelled airplane without any engine at time; will it also help to keep ice cream cool and prevent i bi all? (Form your answer before reading page 1082.) it from melting so rapidly? (See page 1102.) y 

it —- .. —— —— _ ; 3 a Se == _|i 
= as ==. —————— — 

Aerial Mail Torpedoes 
A recent report from Paris states that a new aerial torpedo line has been proposed to the French government, which would be built in the manner shown in the accompanying illustration. The torpedo-shaped cars would pass over two pairs of rails carried on steel poles, the carriers being operated by electric motors, the cur- 
rent being supplied through a third-rail arrangement. A speed 
of 240 miles per hour is specified for this mail system, The cost of construction is estimated at $28,000 # per mile. — ” eg ed : 7 
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“DIRIGIBLES” 
By C. E. ROSENDAHL, U.S.N. 

Commander of U. S. S. Los Angeles 

SEA ANCHOR 

FOR AIRSHIPS| 
See Page 14 
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QUESTIONS ASKED BY H. GERNSBACK, EDITOR, 

Lieut.-Commander 
©. E. Rosendahl, U.S.N. 

LIEUT. COM. C. E. ROSENDAHL, U. &. N., FROM WRNY 
1. @. In your opinion, can a huge 

dirigible of the Los Angeles’ type com- 
pee successfully with airplanes in carry- 
ing passengers: 

A. There is no competition between 
the airplane and airship if each is prop- 
erly employed. To use an airship to do 
the work of an airplane is aS extravagant 
and inefficient as the use of a séa-going 
steamer on a Short coastal run or on ferry 
boat duty. The airplane is and will prob- 
ably always be a short range carrier, 
while the airship is fundamentally a long 
range Vehicle. 

2. Q. What do you believe the maxi- 
mum speed that airships can obtain for 
commercial traffic: 

A. It is believed that a speed of about 
100 miles per hour will be attained by 
dirigibles of future commercial size. 

3. Q. What provisions if any have been 
made in passenger carrying across the 
oceans to safeguard passengers if air- 
ships were forced down into the ocean? 

A. <An airship in trouble is not neces- 
sarily forced down in the ocean—in fact, 
she would fly as a free balloon, in case 
all motors failed; but there is extremely 
little likelihood that all of six or e ght 
individual power plants would fail simul- 
taneously. Airships carry sea anchors 
similar to surface ship practice. There 
are many instances on récord where Ger- 
man #Zeppelins—badly damaged in war— 
returned safely to their bases. Safety 
lies with staying with a ship and flying 
to her base. 

4. Q. If lightning struck one of these 
huge helium-inflated airships, what dam- 
age weuld be done? 

A. Even hydrogen-inflated airships have 
been struck by lightning without any 

One method of mooring dirigibles is shown 
above. The ship is tied to a land mast. 

damage. An airship is a huge, thor- 
oughly-bonded metallic structure, that 
would readily dissipate an electric charge; 
added safety being assured by the use 
of the absolutely non-inflammable helium 
gas as the inflation medium. 

5. @. Can this country produce suffi- 
cient helium for any ainount of dirigibles? 

A, The United States has practically 
a world menopoly of the supply of helium. 
Nowhere else in the world is there a suffi- 
cient quantity of helium-bearing natural 
gas to pay for its production. Recent 
reports indicate that there is practically 
an unlimited supply of helium in certain 
gas-becring fields in the United States— 
certainly enough for all the airships we 
shali operate for scores of years to come. 

6. @Q. What are the advantages of 
helium over other lifting gases? 

A. Helium is a safe lifting gas in that 
it will absolutely not combine with any 
other element and therefore cannot burn 
nor explode. It is next to the lightest gas 
known and available for airship inflation. 
It has 92° of the lifting power of hydro- 
gen, and its much greater safety over 
hydrogen makes its use of the utmost 
value. 

7. @. Can an airship, while moored to 
its mast, outride practically any storm 
that inay come along, including a hurri- 
cane? 
A An airship moored to a mast can 

Tide out Very severe storms—certainiy any 
containing winds up to the speed at which 
the ship itself is designed to fly. In the 
case of hurricanes or tornadoes greater 
safety lies in taking the air and flying 
out the storm, just as a steamer puts out 
to Sea in severe storms, heaves to at 
sea, OF runs around severe disturbances. 

When landing upon the deck of a ship, a 
number of ropes are employed as shown here. 
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The Commanding Officer of the Giant 
Tells Here Some of the Little Known 
That You Have Always Been Curious to 
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Scrence and Tnventicn for Tay, 1928 

Dirigibles? Read What 

HE year 1928 will be an unusually 
Huportant and spectacular one far 
dirtgibles; it is not necessary to con- 
sult an astrologist to glean this trom 

the stars, as there are other unmistakable 
signs already apparent. 1927 saw many 
riumphs for the airplane—its records are 
written in history. Oued, [927 was 
a qimet one for dirigibles; actually, touch 
unseen and vital experimental work pro- 
gressed and some new construction con- 
tied im its early stages. It is on this 
dirigible or ai ‘shit p Plase of acronautical ac- 
tivit Ly that I wish to diseuss br ie fly. 

HEAVIER-THAN-AIR CRAFT DEFINED 

NM ANY people do not distinguish be-« 
tween “heavier-than-air” crait (i.e. 

airplanes) which mest depend on their en- 
gines to held them aloft as well as to drive 
them through the air, aud “lighter-than- 
air’ crait {or dirigilde balloons) which are 
sustained by some hbuevant medium sueh 
as helium pas and devote practically the 
entire effort of their engines towards pro- 
pelling them. Thus the term “airship” is 
sometimes used 3 indiscriminately for all forms 
of aircrait. We in the lghter-than-air 
branch ot aeronautics icel that the term 
“airship” properly should be applied only to 
helter-than-air craft. as they are funda- 
mentally “ships” and incidentally ships that 
float in air. Aurplines are mutch more 
widely distributed than airships. and natu- 
rally the plane and its habits and character 
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One of the newest inventions is a sea anchor 
for dirigibles used as shown. 
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Learn About. 
Commander Rosendahl Says 
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istics have therefore become more com- 
monly known than those of its scarcer 
cousin, the airship. However, this unfamih- 
arity with the airship will soon vanish, for 
the realization 1s dawning that large ar:r- 
ships—often reterred 10 in the past as 
“Zeppelins”—are essential both to commier- 
cial transport and to the national deiense. 

DIRIGIBLES FOR SAFETY AND COMFORT 

VV ANIKSIND continues to demand greater 
4 speed in transportation—think of the 
Vast amount of effort spent to obtain speed! 
ls there anvone who hasn't been thrilled at 

the tales ol the magic carpet o7 the Arabian 
Nights and its ability to annihilate distance ? 
High speed trains and fast steamships de- 
mand extra tare and we continue to patron- 
ize anid sup port them. Further increases im 
railroad and steamship speeds ure very ¢x 
pensive ee dificult to obtain, As soo as 
the speediest transport of all—thiat bv air 
heconies more e- erally realized with sately 

tnankind is sure to take quite hberally to 
the use of aircrait—particular]y tt comlerts 
and conveniences may he had simultaneousl: 
with the greater speed. “Airplanes and dir- 
ships are this next available means of sup 
plying hae ier travel—ithe airplane for shart 
or moderate ds stances, the airship lor 
distances, Al rpl anes can pl ovide a certat 
degree al comfort Dut it 18 the airship which 
can supply the maxiunum of cont ont and 
safety im the air tor longer vovages, 
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An emergency landing can be effected by 
using a land anchor which can afterwards 

be cut loose. 

Los Angeles,’ 

About “Lighter-Than-Air Cruft 
Sligald We Build More 
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EVOLUTION OF THE AIRSHIP 
ERHAPS you might be interested in 
the evolution of the airship. In 1783, 

that ts, about one hundred and forty five 
vears ago, the lirst balloon flight was made. 
Men had observed that hot atr would rise; 
therefore by inflating a bag or container 0! 
light material with heated air, the container 
eould be made to rise and take with it a 
hasket or car in which to carry the pas- 
sengers and other loads. Soon man was 
able to produce hydrogen gas in sulticient 
quantity to mtlate a balloon and since hydro: 
gen is so much lighter than air, it has al- 

heen a most efficient lifting gas. Of Ways 
course, balloons drift with the wind. and 
man soon became desirous of providing 
them wath motive power so that he night co 

any direction independent of the wind. 
Early effort consisted of rowing with silken 
ours but of course this method was not 
practical. In 1852 the first power driven 
or dirigible balloon was built. It derived 
its motive power from a three-horsepower 

steam engine. The modern airship had to 
wait for the development of the gasoline 
engine and a light strong material with 
which to build the structure. It was in 1900 
that Count Zeppelin completed and flew his 
first rigid airship in Germany, QOnr first 
Aanerican airship was built in 1906 
LIGHTER- THAN- AIR CRAFT CLASSIFIED 

A r this point let me Classily ior you 
lighter-than-air craft or those iorms of 

(Contimed ou page 74) ) 

OPTIONAL POSITION / 
FOR PLANE / 

PLANES COULD BE CARRIED ~ 
INSIDE ENVELOPE 
LAUNCHED FROM FRONT /“ 
AND LANDED IN REAR_- 

Modern dirigibles have separate fas com- 

partments. The U., S. Navy will fit dirigi- 
bles for carrying airplanes, 
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The above illustration gives all the details 
of the new canvas sea anchor. 
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A dirigible can be moored to a special mast 
on a Ship, aS Was Trecently done with the 

"S. 8S. Patoka.” 
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Air tubes propel and steer the plane because of the 
Insert shows the operating principle. 

Engine-less Plane Driven By Liquid Air 
Propellers and Engines to Be Supplanted by Novel Method Employing Liquid Air 

HEN Glenn Curtiss was looking 
for a landing-place half-way be- 
tween Albany and New York at 
the time of the first long-distance 

“fight in this country, May 28, 1910, he 
found just the place he wanted, a broad ex- 
panse of lawn in front of an imposing public 

building near Poughkeepsie. When we 
asked permission to make a landing there, 
the Superintendant, Dr. Taylor, replied 

“Why certamly, come right in! 
Here's where they all land!” It was the 
State Lunatic Asylum. 

Even as late as this year, this was the 
popular notion of the place where flying- 
machine inventors belonged. Nowadays the 
public is going crazy over aviation, and the 
only level-headed ones are the Lindbergh 
who do the great things and the inventors 
who dream them. These dreamers, the 
“crazy inventors,” are now looking as far 
ahead into the impossible, as the Wriglits 
were when they were building a heavter- 
alt ag machine to navigate the air above 
the clouds The present-day dreams are of 
the navigation not only of air but of space, 
by the application of methods new to flight. 
including thie reaction principle and the ut tili- 
zation of liquid air, one of the most con- 
densed forms of mechanical ener ey known, 
The possibility of a fucl-less motor cven 
seems to be coming up over the horizon. 

LIQUID AIR FOR PLANE PROPULSION 

URIOUSLY enough, the very first en- 
gine that we know to have been con- 

structed, Hero's engine, used the reaction 
principle, Most of us have in our child- 
hood seen this applied, if we owned one of 
the toy tin boats intended for sailing in 
bathtubs and fitted with an alcohol lamp 
and boiler, a jet of steam furnishing the 
force that pushes it along. A jet of air 
has been used of late years by two French 

for Propulsion and Vertical Lift 

By AUGUSTUS POST 
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Saguatin Post, the author of this dite. | is a 
pioneer aviator and aeronautic expert. Mr. Fost 
has been active in aviation circles from the days 
of Wright's Ft. Meyer flights. As early as 1910 
he flew in various meets. As an aid to Alan R. 
Hawley, the winner of the Gordon-Bennett Bal- 
laon Race in 1910, he was lost in Labrador wilder- 
ness for ten days. He also drew up the rules for 

the Raymond Orteig prize won by Charles 
Lindbergh. 

clade of their revolutionary type of heli- 
copter, by forcing an air blast from the rear 
edge of its propeller blade. This naturally 
suggests the possibility of driving a machine 
tarough the air by the expansion of a pas 
through specially designed nozzles that 
would give the maximum thrust. One of 

www americanradciohistorvy.com 

the most concentrated forms of mechanical 
power may be obtained irom the expansion 
of liquid air. This is expensive, and its 
efhciency is not yet satisfactorily proved if 
we consider propulsion alone, but if in addi- 
tion to the propulsive effect of this rapid 
exhaust and expansion of the hquid air, 
these specially constructed nozzles are di- 
rected over the upper surface of an aero- 
toil—or airplane wing—this tends to create 
an upward lit. This upward litt is easily 
demonstrated by a familiar experiment with 
a piece of paper five inches long and two 
inches wide, creased across at about a third 
of its length, the short end curved as in 
the drawing. a 

Blow ahove the upper surface of the flat 
section and the curved sect ion will moye up 
aud against the stream of air, demonstrating 
how the air flowing over the upper surface 
of an airplane lifts the wing. Liquid air 
in process cf expansion by heat through 
the properly constructed nozzles over the 
surface of the airplane wing would in like 
nmianuer tend to lift it as well as to drive 
it forward. 

HOW LIQUID AIR PROPELLED MOTOR CAR 

HAVE ridden in a steam automobile in 
which liquid air was used to take the 

place of steain: it could be used anywhere 
that compressed air is used for propulsion. 
It was used with phenomenal success by 
Dr, Sidney Morton Baruch in driving a 
liquid air turbine directly connected to the 
propeller of his aerial torpedo. 

One of the advantages of liquid air for 
aerial flight, and one that at once impresses 
anyone interested in the long-distance flights 
of the future, is that it is not necessary to 
take into the air any machinery for the 
purpose of generating power, for this gen- 
erating has all been done on the ground in 
the process of liquefying, and in a small 
amount of liquid air we have stored up an 
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immense driving force. This makes it spe- 
cially well adapted to “unmanned” planes 

and aerial torpedoes, and in general in in- 
stances when imperative necessity makes Cost 
of no importance. 

The air travel of the future, whatever 

fuel may be used, will probably be carried 

on not only at the altitudes at present com- 

mercially available—which have already 

added 16 miles to the diameter of the earth, 

by giving mankind command oi 8 miles 

upward on either side—but at heights far 

greater than are at present deemed prac- 

ticable, This is bound to be the case with 
long flights. The resistance of the air at 
great altitudes being so much less, much 

higher speeds would be possible. The “su- 

perterranean express’ with its enclosed 

cabin holding apparatus for oxygen-feeding 

of passengers and the maintenance of nor- 

mal air-pressure, keeping up a speed oi 
500 miles an hour, may be here in a com- 
paratively short time, if it but 
follows along the line of present 
conservative development. Maj. 
Gen. J. H. MeBrien, President 
of the Acrial League of Canada, 
and a former officer of the Royal 
Air Force, goes even further, 
predicting a speed of a thousand 
miles an hour at a period not tar 
distant. Our War Department ts 
experimenting with an airplane 
to uperate at a height of fifty 
thousand feet, fitted with liquid 
oxygen flasks and lined with ply- 
wood and quilted felt corduroy, 
io keep out the terrific cold. The 
airplanes of yesterday were row- 
boats hugging the shore of the 
ccean oi air; we are bringing 
into being the Leviathans of the “high” seas 
oi the sky, and it is on these high seas that 
the iuture of aviation lies. 

ROCKET AIRSHIPS 

AX VALIER, a German astronomer 
and aeronaut, has been attracting much 

attention not only at home but abroad, by 
his statements that we necd not be restricted, 
through our use of the present-day type of 
flying-machine, to heights of eight or nine 
miles now possible for flying, but may oper- 
ate at a hundred miles up, or even more. 
His ideas are in line with the researches m 
various countries of Profs. Zivlkowsky, 
Goddard, Oberth, and von Hoefft, who with 
other experimenters have brought the idea 
of “projection intu space,” appreciably 
nearer to possibility. As evidence of the 
resulting change of mind on the part of 
the public, the editor of as conservative a 
periodical as the English magazine Dis- 
covery recently featured a description by 
Herr N. Valier of Ins “space-plane,” Savi 

editori- 
allay “We 
haye printed 
this author's 
views, not 
fecause his 
proposition 
should be 
judged as 
practi- 
cal politics 
of the mo- 
ment, but 
rather as 

I opening up 
ch possitlnlities 
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yet been the subject of a little serious 

research.” 
A rocket-ship such as Herr Valier plans, 

would start at an angle of at least 80 de- 
crees, reaching as soon as possible the thin- 
air stratum. After 17 seconds the slup 1s 
calculated to reach a speed of 400 meters 
ner second at 3,000 meters high; after 35 
seconds, at 20,000 meters high, a speed oi 
S00 nieters ; aiter 45 seconds at 50,000 meters 
high and seventy kilometers horizontal dis- 
tance from the starting-point, the horizontal 
speed would be 2,000 meters per second. At 

this rate it would take an hour and a half 
to go from Berlin to New York.* 

Herr Valier answers the objection that 
his proposed machine could not move through 
empty space because this has no resistance 
fer power development, by explaining that 
just as in traveling through the atmosphere 

ihe rocket does not rely on the support of 
air, but moves by its own internal energy 

This photo shows Mr. Post piloting one of the first airplanes. 
this with modern constructions. 

through it, so his “space ship” would move 
forward by means of the expulsion through 
nozzles as exhaust, of the gas molecules 
developed by the explosion of the propellant 
fuel, whereby a continuous recoil would 
exist to drive the ship onward. 

The imagination of writers and artists 
has always played with the idea of inter- 
stellar communication. But it is something 
really new for the imagination of inventors 
and engineers to take it into sober considera- 
tion, and to make calculations based upon 
exact data. Herr Valier says:— 

“Whether we are able to build rockets 
of such colossal power that they will be able 
to furce a passage to a point beyond the 
field of gravity of the earth and other plan- 
ets, is another question, Today we know 
the exact formula from which to calculate 
theoretically the necessary recoil and we 
know the “ideal terminal velocity” melud- 
ing the evercoming of the air-resistance, of 
12,700 meters per second. The real recoil 
of the rocket is furnished in the product 
of the forced-out gas-mass per second and 
its exhaust speed. If the ship itself per- 
mits an ideal terminal velocity which is 
equal to the speed of the exhaust gas, then 
63.2% of the total weight of the starting 
machine must consist of fuel: if double or 
treble the exhaust speed is to he attamed, 
then must 86.5% or 95.2% respectively of 
the total weight he fuel, and there remains 
onty from 13.5% to 5% for the actual weight 
af machine, including cargo. 

“Therein lies the greatest difliculty of the 
whole problem with the present  flying- 
machines: the liquid fuel carried is at most 
35%, the tare weight is about 40%, crew 
5 to 10%, so 15 to 20% remains for cargo. 
Ii one takes a comparatively cheap fuel 
such as powder, the results are far too 
small for high exhaust speed (highest 2500 
meters per second) and hence insupportable 
conditions as between iuel, cargo. and tare 
weight of machine. On the other hand, 
a very high exhaust speed (4000 to 3000 
meters per second) can be obtained from 
explosions of hydrogen with oxygen and 
of similar fluid propellants of Iigh kinetic 
power. These, however, are too expensive, 
and too heavy, while much regarding their 
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combustion remains to ve investigated. It 
fuel lies the greatest practical difficulty, 
even when the problem is successfully ex- 
plained theoretically in other directions.” 

It is his belicf that only a machine im 
which the method of working is quite in- 
dependent of the surrounding air can open 
the path to the celestial spaces, and then 
only when it can develop sufficient power 
and carry fuel in great enough quantity. 
He thinks that the only method likely to 
be successful is the rocket system, It ts 
his intention to advance along this path of 
development by way of the present air- 
plane to the eventual “space-ship,” working 
on the construction of a normal pursuit 
plane into whose wings will be fitted auxili- 
ary rocket apparatus, thus making it pos- 
sible to study, during flight. the workings 
of the rocket as a motive power. 

It is of course to be understood that if 
the “space-ship” does really succeed in navi- 

gating at these immense heights 
ahove the earth's surface, there 
will be no putting one’s head out 
of the window. At 25 miles up, 
daylight is faint; the sun is a 
hall of fire, but the ght ts not 
diffused, as there are no dust 
motes in the air—I have myschi 
experienced an approach to this 
condition in a balloon flight to 
an altitude of 24,200) feet, and 
in at airplane at an altitude of 
22 (00 feet. Climbing to 50 miles 
above the earth, the ship would aed 

=| find no more air than would be 
found under the receiver of the 
hest air-pump; and darkness is Compare 

practically complete. At a_hun- 
dred miles, according tao Willis 

Moore in “The New Air World,” the tem- 

perature is probably 459 degrees Fahrenheit 
below zero. Conditions for making human 

life possible must of course he maintained 

inside the cabin. Man must take his world 

along with him if he goes beyond the air, 

just as, under exactly opposite conditions, 
he manages to take it with him when he 

goes in a submarine below the sea. 
Captain Thomas Scott Baldwm, our fa- 

mous pioneer of dirigible navigation and 

construction, who, before he was the world's 

champion parachute jumper, began his ca- 

reer as an acrobat with Ringling'’s Circus, 

told me that the artists who drew the bill- 

posters displaying men turning somersaults 

over the backs of elephants always added a 

few elephants to those over which the men 

were at the time able to jump, and threw 

in a few extra somersaults for good meas- 

ure. But so great is the propulsive power 

of an ideal that once the picture was drawn, 

the acrohats set themselves to equal it, and 

so the fiction became fact. Something like 
this continually 
comes to pass in 
the world of sci- 
ence, and its most 
picturesque tilus- 
tration is nowadays 
in the field of avia- 
tion engineering. 

LIGUIDAIR i 
TANKS 

Here is a view of a 
different style of 
rocket from that op- 
posite, This is in- 
tended for inter- 
planetar communi- 
cation, The time will f 
come when we will 
be able to send men 
to our sister planets 

in Space, 

* One kilometer is 
.671 miles. 
{One meter is 3.28 

feet. 
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WHY BIG 
The Opinions of Several Eminent Hydraulic Engineers as to the Probable Cause of the 

Photo above shows 
St. Francis Dam 
before it broke. 

a a 

ITH a terrific booming sound that 
seemed to herald the coming of 
Judgment Day and the end cf the 

* world, twelve billion gallons of 
water stored up behind a huge concrete dam 
burst through it and went roaring down 
through the Santa Clara River Valley in 
California recently, spreading death and de- 
struction as it went. It is considered prob- 
able that four hundred people lost their lives 
when the huge concrete dam, known as the 
St. Francis Dam, collapsed and liberated 
this huge quantity of stored up water, and 
just where the blame for this terrible catas- 
trophe should be placed is a question which 
may never be answered satisfactorily, The 
accompanying pictures show some of the 
reasons why big dams, and of course litile 
ones too, sometimes burst or collapse through 
improper engineering design or weak foun- 
dation materials under the dam or at the 
sides where the dam is anchored. 

Mr. Edward Hyatt, Jr., State Engineer 
of California, after he had inspected the 
wreckage of the cain, refused to give any 
definite opinion as to whether the collapse 

H. WINFIELD 

was due to engineering mistakes wor to 
natural causes over which man has no con- 
trol, according to public press accounts. Ie 
ventured the opinion that the collapse of 
this huge concrete dam was probably caused 
by foundation weakness in the abutments 
of the dam. He stated further that the 
abutments of the dam were anchored in a 
red conglomerate rock, which was found 
to be very soft; but whether it was soft 
In its original state or had become so 
through action of the rushing water, he was 
unprepared to state. Mr. Hyatt is quoted 
further as having said: “that there was no 
question in his mind, that had the dam had 
a sufficiently strong foundation, the tragedy 
would never have happened.” It was his 
opinion further “that in view of the fact 
that the center of the dam still remains 
upright,” as the photographs herewith show, 
“that the good quality of the cement used 
was proven.” The writer has found that 

With a thunder- 
ous Toar which 
terrified thoge 
who heard it, the 
St. Francis Dam 
in California “let 
zo’ unexpectedly, 
and the twelve 
billion gallons of 
water stored up 
behind it swept 
down the Santa 
Clara River 

Valley. 

St. Francis Dam, aftes it had barst; note that the center portion still stands i n place. 
Huge size of dam may be judged by noting man in white circle. 

original dam contour. 
Dotted line shows 
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Collapse of the St. Francis Dam 

SECOR 

among several engineers with whom he 
talked, in regard to the St. Francis Dam dis- 
aster, that one of the ereat scientine miys- 
teries concerning the whole affair ts, that 
it is hard to work out even a theory as to 
why both wings or sides of the dam should 
have given way, apparently within a tew 
secontls of each ‘other. 

One of the prominent hydraulic engmeers, 
whom the writer interviewed, a man ot 
many years experience in building large 
concrete and other forms of dams, in this 
and other countries, stated that this was one 
of the greatest enigmas in the collapse of 
a big dam, such as the St. Francis, that he 
had come across in all his experience in 
dam construction and operation. 

The engineer who built the St. Francis 
dam, Mr. William Mulholland, veteran chiet 
engineer of the Department of Water and 
Power of Los Angeles, stated (according 
to the New York Herald-Trilame) in his 
recent testimony betore a coroner's jury at 
Los Angeles, that he fully believed the 
St. Francis Dam to be safe, or else he 
would never have ordered a drop of water 
to be put in the storage reservoir behind 
it. Mr. Mulholland stated that after the 
‘dam was completed with the usual careful 
inspection trom day to day, tests were made 
by means of core drillings. Mr. Mulholland 
recited in his testimony that he had visited 
the St. Francis Dam eleven hours before its 
collapse, and that leak conditions were very 
bad. Muddy waters observed in the reser- 
voir indicated an earth leak, which is always 
more or less of a serious matter to engi- 
neers, press reports quote him as saying, 
Qne of the eminent hydraulic engineers 

interviewed by the writer in New York 
City, a gentleman who knows Mr. Mulhel- 
land, gave as his opinion however, that there 
are always invariably some earth leaks 
around large dams, and that the observance 
of muddy waters in the reservoir or below 

HOW SOME DAMS FAIL 
BY OVERTURNING 

SIDES GAVE WAY: SIDES OF DAM 
FRONT VIEW MAY HAVE BEEN 

aL 4+ _ INSUFFICIENTLY 
ANCHORED 

i” 
a ae et 

POOR FOUNDATION 
ROCK UNDER 
PAULECoe Ce 
AA OF @ 

TOP VIEW SHOWING 
HOW DAMS SLIDE SIDE- 
WISE ON THEIR BASE 

DAMS BURST 
107 

Recently in California is Herein Set Forth as Told to 

The gigantic size of the 
solid concrete St. Francis 
Dam in California, which 
recently gave way and lib- 
erated twelve billion gal- 
lons of water, can be judged 
from the photograph at the 
right and noting the com- 
parative size of the man 
standing on one of the 
broken cancrete fragments. 
The man is visible at the 
extreme left of the picture. 
Several different types of 
dams are shown in the cen- 
ter drawing below. In the 
arch type dam the wall is 
usually atout two feet thick. 

wate 

The St. Francis Dam was 
of the gravity-arch type il- 
lustrated. An odd type of 
dam is the wedge shape de- 
sign illustrated. The method 
of dividing large concrete 
dams ints several sections 
to allow for expansion, is 

fllustrated. t 

I RELATIVELY 
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STRAIN TAKE 
BY ARCH 

yoo" SEE PAGE 

GRAVITY SECTION DAM 

BIG LANDSLIDES 
ONE THEORY 
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see : 

HOW DAM UNITS 
ARE JOINED: DIVIDED 
FOR EXPANSION 

DISASTER 

‘At the right of Fig. 3 above, we see how major landsHdes may have catised 
water level behind the St. Francis Dam to rise, the large deposit of silt, 
by its weight, increasing the total pressure on the dam. The landslide 
theory was advanced early by a prominent engineer familiar with the St. 
Francis Dam, Engineers who inspected the site of the broken dam are said 

to have found evidence of such landslides. 
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Engineers in gen- 
eral do not care to 
express any posi- 
tive opinion as to 
why the St. Fran- 
cis Dam collapsed. 
The pictures at the 
left show, at 1 and 
Z, how dams fre- 
geratty fail in 
their purpose. As 
shown at 1, grav- 
ity dams not suffi- 
ciently heavy, may 
turn over, either 
forward, or else 
their base may be 
thrown forward 
and up; or again 
they ma be 
skidded sidewise 
On One corner or 
another, by the 
water pressure, as 
ghown at 2. One 
expert believes 
that the foundation 
rock under the St, 
Francis Dam _ dis- 
integrated, the side 
rock giving way 
for the same 

Teason. 

WOOD OR CON-| 

Blieh baa, 

the dam did not at all necessarily indicate 
that the dam mught suddenly fail or burst. 
The chief engineer, Mr. Mulholland, had 
visited the dam at the call of the keeper, 
Tony Huarsheltewer; the keeper had seen 
new leaks through the earth and sent for 
his chtef. Tony Harshelfeger was one of 
those who died when the dam broke. 

NATURE OF BASE IMPORTANT 

N some of the testimony regarding the 
failure of the St. Francis Dam, it was 

stated that the dam was based on red rock 
twenty fvet below the natural surtace of 
the ground. There are various kinds of red 
rock, some of which is very soft, and which 
becomes rapidly honevcombed when placed 
in contact with water; on the other hand, 
there are forms of red rock, such as red 
granite and sandstone, which remains hard 
and firm in the presence of water. Mr, 
Charles Petit, County Engineer of Ventura 
County, California, is quoted in press dis- 
patches as having criticized the foundation 
rock on which the sides of the great St, 
Francis Dam were built. Mr. Petit stated 
that the rock on which the concrete sides 
of the dam were anchored is composed of 
decomposed or altered granite, which geolo- 
gists probably would describe, he said, as 
mica schist. This engineer stated further 
that when such strata is subjected to water 
pressure, it crumbles, and he seemed to 
think that undoubtedly this is what caused 
the St. Francis Dam to break, the decom- 
posed rock at the sides, weakened by the 
water, gave way and then the = structure 
went. Mr. Petit is said to have stated fur- 
ther—that a dam should never have been 
constructed at this pomt in the St. Francis- 
quito Canyon, because of the fact that the 
rock in this section all seems to be largely 
of the same character. 

It was the opinion of one of the hydraulic 
engineers whom the writer questioned as to 
the collapse of the St. Francis Dam, that 

(Continned on page 162) 
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A Trans-Oceanie Dirigible 
Huge English Ship Accommodating 100 Passengers Nearing Completion 
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| perros engineers are rapidly com- 
pleting the construction of a new 

dirigible which will be used in test voy- 
ages to demonstrate the feasibility of a 
regular ocean air line. The ship will be 
used on a New York, London, Alontreal 
route. The passenger accommodations 

| consist of the equivalent of a three-story 
house. The crew’s quarters are situated 
on the flower floor, and above this are 
two promenade decks and a restaurant 
which will seat fifty persons at one time. 
The cabins are all equipped with either 
two or four berths and are fitted with 
electric light and compartments for bag- 
gage. A smoking lounge and two bal- 

a | conies are situated on the top deck. All 
“9 3 the heating, lighting and cooking will 

be done by electricity. In the dirigible 
there are no engine noises and no vibra- 
tion or any motion equivalent to that of 
an ocean liner. It is believed, therefore, 
that there will be no air sickness amongst 
the passengers. The R-100 is 709 feet 
long, and [33 feet wide. In making the 
outer envelope, 225,000 sq. ft. of fabric 
was used. This envelope is non-inflam- 
mable, thereby eliminating one of the 
greatest dangers attached to dirigibles. 
One of the interesting features of this 
“flying hotel” is the fact that when fully 
loaded with passengers, crew and sup- 
plies, the “pay load” is about 20 tons. 
Special fuel tanks capable of carrying 
50 tons of fuel are being built into the |) 
ship. A larger trans-Atlantic vessel than [| 
the R-100 is now being planned. 
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The above scene shows the remarkable electrical effect which fre- 
quently occurs in the Alps Mountains, where three young German 
scientists are endeavoring to extract tremendous electrical 

ENJAMIN FRANKLIN, fired the 
imagination of electrical engineers 
and experimenters all over the world 
for a century beyond his time, when 

on an immortal day he demonstrated by 

MEASURED SPARK GAP 

METAL BALLS OR 
NEEDLES 
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VOLTAGE REQUIRED TO 
JUMP NEEDLE GAP 

Sphere spark gaps, and in some cases needle 
gaps, of predetermined dimensions are used 
for measuring high potential discharges. When 
a discharge jumps a certain length of gap, 
the voltage is easily read from the calibra- 

tion chart. 

. 

is that Man ma 
dis- 

means of his kite, that lightning was a 
natural electrical phenomenon. I[:very stu- 
dent of electrical matters has at some time 
or other dreamed of utilizing the gigantic 
electrical charges which are ever present 
in the atmosphere surrounding our earth. 
Several scientists have lost their lives while 
trying to harness the tremendous electrical 
discharges in the form of lightning. Last 
summer and again this summer, three young 
German scientists, A. Brasch, I*. Lange and 
C. Urban of the University of Berlin, aided 
by all the latest scientific information as to 
how to protect themselves, will attempt to 
measure and chart the atmospheric elec- 
trical discharges high up in the Alps. 

These daring young scientists found in 
last summer's experiments that electrical 
sparks of great intensity and accompanied 
with a roar like that of luge cannon, jumped - 
the gap of their apparatus repeatedly, even 
when no electrical storms were in the vicin- 
ity. On several occasions electrical sparks 
jumped the large gap on an average of one 
every second for thirty minutes, and these 
discharges averaged two million volts. <A 
beautiful corona of bluish-green color played 
around the cable and wire net at night. The 
cable and net were suspended across the 
valley between two peaks in the Alps, as 
the accompanying pictures show. This co- 
rona had all the appearances of the Aurora 
Borealis, that most magnificent electrical 
display observable in the arctic regions par- 
ticularly. 

In last year’s experiments, the three scien- 
tists measured atmospheric discharges hav- 
ing potentials as high as 2,600,000 volts, 
when the summer electrical storms were 

charges from the atmosphere. 
find a way to disintegrate the atom, and thus 

unlock a tremendous new source of energy. 
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SULATED WIRES 

TEST HUT G6OFEET FROM 
SPARK GAF 

The idea behind these experiments 

practically over; it 1s hoped this vear with 
the improved apparatus to measure poten- 
tials up to ten or more million volts, It is 
known that potentials of from 5,000,000 up 
to 30,000,000 volts passes to earth from an 

220 PCUNDS 
OF RADIUM 

“ SLECFRICAL 
ri PHERIC 

a 

j | {OMeHARGE 

It ig hoped by the European favestigators 
that a sufficiently powerful atmospheric elec- 
trical discharge can be obtained, which will 
yield a power equal to the Alpha rays ob 

tained frem 220 pounds of radium, 
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Remarkable European Experiments with Atmospheric Electrical 

Discharges with Potentials as High as 3,000,000 Volts 

By HENRY TOWNSEND 

elevation of 350 ft. and these students 01 
natural electrical phenomena have found a 
very desirable location in the Alps, where 
they can suspend between one mountain and 
an adjacent one, a strong iron cable having 
a length of wbout 2,000 ft. This cable is 
about 250 tect above the intervening valley, 
and from it these daring engineers have 
suspended 2 coarsely woven wire net, which 
serves as an electrical capacity to gather the 
electricity from the atmosphere. As shown 
in the pictures, the wire net is supplred with 
numerous Sharp pomts to aid in collecting 
the current irom the air. 

As the accompanying photographs of the 
actual apparatus and wire cable used last 
year clearly show, an adjustalde spark gap 
oi considerable length is provided. Gy ad- 
justing this apark gap to various lengths, 
it is possible to judge the voltage of the 
discharge which leaps the gap at any mo- 
ment. Mr. F. W. Peck, Jr., the well-known 
American worker in the realm of high 
vollage measurements, together with other 
engineers, have provided tabulated data and 
curves for various lengths of both needle 
and sphere type spark gaps. :As one of the 
accompanying diagrams shows, it is a simple 
matter to calculate the voltawe when a cer- 
tain length of gap is used. ‘The engineer 
first checks the length of the evap on. the 
chart: he then follows a line horizontally 
from the gap length, to where it intersects 
with the angular line on the chart; and from 
the point of mtersection he looks in a visual 
line downward to a place where the voltare 
is given. For needle spark gap measure- 
ments, the characteristic curve on the chart 
is practically ao straght line, while for 
sphere gaps the characteristic curve on the 
yoltage versus gap length, is a curved line. 
Those interested in lueh voltage measure- 
ments by means of the spark gap method can 
find the voltage-gzap tables and charts in 
te Standardication Rules of the American 

Actual photograph of the experimental “kite” 
used by the German experimenters in the 
Alps Mountains, for the purpose of accumu- 
lating high potential electrical discharges 
from the atmosphere. Note the size of the 

insulators, 

Institute of Electrical Engineers. Accord- 
ing to Mr. Peek’s researches, the voltage 
per foot of atrnospheric electrical cischarges 
is abeut 100000, while in laboratory meas- 
urements wrth A.C, transrormer high po- 
tential discharges, the average voltawe per 
foot of spark was found to be about 150,000 
volts. The voltage of a lightning flash may 

(Continued on pace 138) 
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Actual photo above 
shows 13 f-., heavy 
spark obtained from 
the collecting net in 
the Alps by the Ger- 
iman Scientists. The 
voltige is about 2,00,- 
My). The spark occurred 
once per secen-t for 30 

minutes. 

Phoio, left, shows the 
adjustable spark gap 
usec in the Alps. WNo- 
tice the heavy elec- 
trode on the and of the 
adjustable arm to which 

the spark jumps. 
ue 

Belew we see 3,0HH)(M0- 
yolt artificial lightning 
stroke produced in G. 
E. Laboratory at Pitts- 
field, Mass. Note man. 
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The above illustration shows a new style of proposed heli- 
has a separate engine in each of the vertically 

acting foils and also an engine and propeller for propulsion, 
copter which 

HE world is looking forward to new 
developments in aircraft, and pos- 
sibly even getting more than it ex- 
pects in the way of radical departures 

from present styles. Aviation enthusiasts 
believe that the only solution to the problem 
of popular flying is the development and 
successful demonstration of vertical flying 
machines. These machines will have to be 
able to rise from a limited tract of land and 
come to rest in the same space. In addition, 
they will have to proceed at a speed of ap- 
proximately sixty miles an hour and be 
absolutely safe, even in the event that the 
engines should stop. 
A prominent eastern aircraft corporation 

has announced their intention of proceeding 
to develop the vertical-rising aircraft illus- 

The photograph above shows a new giant all- 
metal British seaplane which has just been 
put into service, 

The photographs here show the world’s largest seaplane liner. 

It will carry fifteen pas- 
Sengers and their baggage, and is ftted with 

safety appliances. 

trated on this page. This con- 
sists of two ai toils or moditicd 
propeller blades, mounted at the 
end of cross arms, and each of 
the foils is to be provided with 
its own engine and propeller, 
These areas are to provide the 
lift, and they both turn in oppo- 
site directions, as the diagram 
indicates. Instead of tilting the 
airplane, in the usual method in 
order to produce a herizontal 
flight, a propeller and engine for 
propulsion is provided. The air- 
plane itself will also have a plane 
surface large enough to permit 
the crait to glide to the earth, 
in event of accidental stoppage 
of any or all of the motors. 

The well known electrical wiz- 
ard, Dr. Nikola Tesla, has in- 
vented a new method of aerial 

transportation, explained in his patent No, 
1,655,113. ‘The details of this are also in- 
dicated on these pages. Dr, Tesla states 
that the helicopter type of flying machine 
is quite unsuitable for speedy aerial trans- 
portation because of the large inclination 
angle of the propeller axis to the horizontal 
at which the ordinary types are expected to 
operate. He further holds that these ma- 
chines are incapable of proceeding hori- 
zontally along a straight line under pre- 
vailing air conditions, that they are subject 
to plunges and oscillations, and almost cer- 
tain to be doomed to destruction in case 
the motive power gives out. In his own 
system, the construction is composed of two 
planes rigidly joined. The tail is omitted 
for the sake of smallness and compactness, 

British seaplane. 

chutes, 
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Helicopters 
New Advances in the Field of Aeronautics Relate to 

or it used, is retractable by simple means. 
As motive power, Dr. Tesla intends to 

employ the turbines which he invented some 
years azo and which were fully described 
in the July 1920 issue of this publication. 
When the mechanism is at rest, the planes 
and the driving propeller will be vertical. 
The operator or passengers are suspended 
en trunnions which can turn through an 
angle of about 90 degrees. The usual de- 
vices for lateral and directional control are 
provided to enable the operator to actuate 
them by foot or hand. 

At the start, sufficient power being turned 
on, the machine will rise vertically in the 
air to the desired height. When it is gradu- 
ally tilted by manipulating the elevated de- 
vices and proceeds like an airplane, the load 
bemg transterred from the propeller to the 
toils as the angle of inclination diminishes 
and the speed in the horizontal direction in- 
creases. It will thus be seen that with the 
tilting of the machine, the operator will in- 
crease the thrust of the propeller in order 
to compensate for the reduction of sustain- 
ing force which follows as the plane tilts, 
and before the reaction of the wings can 
come into full effect. He then gradually 
cuts down the motive power as the machine 
gas in velocity. From this point on, the 
operator can proceed to his destination and 
on reaching this, the same mode of bringing 
the machine to a rest is employed. Here 
the operator causes the machine to again 
ris€ in the air and permits it to gradually 
settle down, as he decreases the thrust of 
the propeller or the speed of the engine. It 
will again be observed that at this point the 
load is being carried primarily by the pro- 
peller. 

The interior seating arrangement of the new 
The seats are 50 arranged 

that they house both life preservers and para- 
both of which can be 
Strapped to the occupant. 

instantly 

It is 
equipped with three 485 horsepower Jupiter engines, and is made 
entirely of metal. It is completely equipped wit every convenience 
for the passengers, te dining and culinary service. The seats y are air-filled, and comfortab 
forced departure from the plane, 
one of t 

hold the Hfe belt and parachutes for a 
The photographs on either side show 

e Seats and the equipment strapped to a passenger. The 
immensity of this plane can be estimated by comparing with the 

men standing on the vessel. 
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and Safety Planes 
Making Flying Safer and Toward the Development of Vertically Rising Machines. 

Below is an artist's conception of tne vertically-rising helicopter in- 
vented by Dr. Nikola Tesla as it would appear in flight, at rest, and 
takime off. At the left are the details of the mechanism as it would 
appear when an aviator attempts to arise or alight Speeding u 
the propeller and tilting the plame, he assumes the position indicated 
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It will be observed that any type of a 
gasoline eneime could be employed in a heli- 
copter of this nature, but Dr, lesla recom- 
mends the use of his gasoline turbine be- 
cause of its lichtness and because it lends 
itself to this kind of work, for which the 
modern types of engmes might be unsutted. 
His own turbine is capable of carryime a 
great overload and of running without dan- 
per at excessive speeds so that during the 
starting and landing operations, the neces- 
sary power can be developed by the motors. 
At the saine time there is always a surplus 
of power which can be employed 1i the 

at the right and proceeds along his tlicht. 

operator desires to greatly increase his for- 
ward speed. The illustrations on this page 
show the machine as it would appear at rest, 
with the propeller in a vertical position and 
the same plane in horizontal! flight. No tat 
is here indicated, but if one were to be em- 
ployed, it. would as mentioned before, be 
quickly retractable. 
And in London, developments along the 

line of passenger aircralt are rapidly pro- 
ceeding, with every safety apphance imag- 
inable being included and everything being 
done to accommodate the passengers. In 
these large planes the seats are now fully 

equipped with both parachutes and life pre- 
servers, so that in the event the passengers 
have to leave the plane because of an emer- 
gency, they can step out of it, even while it 
is in flight and negotiate a perfectly sale 
landing. ‘These planes are all-metal! bui't. 

The abilitv of metal planes in carrying 
out successful lone distance fights 1s exem- 
plified by the German plane the “Bremen,” 
the first to cross the Atlantic from east to 
west. The flight was from Dublin, Irefand 
to Greenely Island, Canada, with Baron von 
Huenefeld, Hlerman Koehi, and James Fitz- 
maurice. 
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The above illustration shows a proposed ocean landing platform 
for airplanes. The wind turbines may be seen. 

Landing Platform for Planes Equipped with Thomas Air and Water 
Turbines Produces Electrical Energy for Lights and Radio Station 

Refenzs and Indention 19 

“1 CEiyveD ANGLE 

A top view and a side view showing the construction of the gen- 
erator turbines appear in the insets. 

MID-OCEAN AIRPLANE STATION 
GENERATES OWN POWER 

opens up a new field for the development of natural power. 
Boats equipped with these turbines are enabled to gener- 

ate their own power, resulting in a saving of money, besides 
simplifying the installation of propelling mediums. The same 
turbines can be used on land for generating electrictiy at an 
extremely low cost. 

A mid-ocean landing platform for aircraft using the new 
invention has been proposed by the French magazine La Science 
et La Vie. This seadrome is shown in the illustration and gen- 
erates its own electric power for operating the searchlights, 
landing’ lights and the radto station, which may be seen on the 
left-hand section of this peculiarly shaped floating haven for 
aircraft. The land planes will alight on and take off from the 
largest section of the “U” shaped float. The water enclosed 
by the floating airdrome provides a harbor for the seaplanes. 
Life boats are arranged at intervals along the landing platform 
and the interior provides ample housing space for mechanics, 
gasoline, water and spare parts. Trans-oceanic planes will re- 
fuel and make repairs at the mid-ocean platform. Passengers 
and mail could also be transferred from one plane to another. 
By means of powerful searchlights and neon beacons, the plat- 
form will be visible to aviators even in the most foggy weather, 
and will offer a haven where they can repair until storms have 
abated. For shelter, the planes could be lowered into the in- 
terior of the platform, or suitable hangars could be arranged 
upon the upper deck. 

r l HE invention of the Thomas wind and water turbine The construction of the Thomas turbine which makes this 
mid-ocean landing stage possible is shown in the smaller illus- 
trations. A vertical shaft is fixed in the center of a rigid 
frame which can be of steel or reinforced concrete. This shaft 
carries two rectangular frames whose horizontal arms are 
fastened to the shaft by means of sleeves. The vertical mem- 
bers of these rectangles are formed by tubes which can turn on 
their own centers. Each of these tubes carries a wing or sail 
which is free to turn in or outside of the frame. The extent 
of motion is limited by two springs, R and R:. Both are at- 
tached to the lower sleeve of the main shait, prolonged by two 
cables which pass over two pulleys on the upper sleeve which 
carry them to the two extensions of a sort of lever arm, the 
latter fastened to the vertical tube which carries the sail or 
wing. 

When the wing occupies position A, the impulse due to the 
current which may be wind or flowing water is at its maximum. 
The spring R is completely stretched while the spring Rs is 
completely slacked. This position is brought about by the maxi- 
mum tension of the spring R:, so that the angle made by the 
sail and lever arm has a fixed value. At this instant, the op- 
posite arm A: has a position sensibly parallel with the current. 
Each sail works through an arc of 2/0 degrees, so that there 
is only 90 degrees of useless rotation and, as the turbine car- 
ries at least two sails, forming an angle between them of 280 
degrees, there is a constant force exerted, whatever the wind 
direction. 

Wivw amercanradionistory.com 
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Aerial Fire Fighters 

The ilustration above and at right shows 
how the aertal fire-fighting planes would 
attack a skyscraper fire. The plane would 
fly to the sceme of the conflagration and land 
on the roof of the nearest building. The 
suction hose will be attached to the building’s 
standpipe and one or more hoses attached to 
the delivery pipe of the pump, the pump acting as a “booster” and 
serving to throw streams of water several hundred feet beyond 

the range ordinarily possible, 

UR front cover and the accompanying illustration 
also illustrate the very latest idea for fighting fires 
with the aid of airplanes. The airplane shown in 

the accompanying picture is a’ special new form of plane, 
known as the antogire. The outstanding feature of this new 
type of aircratt is that it can ascend or descend almost verti- 
cally on the order of a helicopter, One of our leading fire- 
fighting experts, a member of the New York City Fire De- 
partment, recently declared that the city is on the verge of 
adopting the airplane as a part of its regular hre-fighting 
equipment, 

The accompanying picture shows how the autogiro form 
af plane could be arranged to carry hose, as well as a fire 
pump and accommodations for several firemen, A special 
clutch would permit the airplane engine to be connected with 
the water pump, this pump taking water from a standpipe 

How Airplanes Will In- 

crease Speed and Effi- 
ciency in the Oper- 

ation of Fire 
Departments 

By John Croller 

terminating at the building roof. 
Where insuthcient pressure of water 
was available to fight fires in tall build- 
ings in the vicinity, the pump on the 
airplane would act as a booster and 
enable the fremen to direct streams of 
water into much higher buildings in 
the vicinity. Another distinct advan- 
tage of the airplane as one of the 
important links in our modern fire- 
fighting equipment lies in its great 
speed. Imagine how much faster a 
fleet of fire-fighting planes could travel 
several miles to a large contlagration 

compared to a number of automobile fire engines making 
their way through the crowded streets of a large city like 
New York or Chicago. These fire-fighting planes would 
carry, in addition to hose and pump, a goodly number of 
hand-operated portable fire extinguishers, axes, scaling lad- 
ders and other equipment which readily permits its crew of 
firemen to put out any ordinary blaze. The cost of these 
fire-fighting planes would be quite reasonable, considering 
the great advantage of speed with which these planes could 
travel toa fire. These planes can also land on the water. if 
they are designed as amphibians, and in this capacity they 
will prove invaluable. 

In fact it would not be unreasonable to assume that in ten 
to fifteen years from now a major part of our fire-fighting 
equipment may have ‘sprouted wings.” As our cities keep 
expanding and our suburban sections multiplying, the prin- 
cipal desideratum will be speed, and the airplane seenis to 
be the best answer to that problem. For the small town fire- 
fighting equipment, the airplane will soon prove indispensable. 

- 
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INSIDE THE 

Graf Zeppelin 
HE sectional view of the Graf Zeppelin, 

\ : Basa RADIO 
shown herewith, gives some idea of the com- ~~ <7 = SALON Faain 

plicated internal structure of this large . : 

“erown-up” balloon, which carries two kinds of gas, 

hydrogen for lifting her huge bulk and Blau gas as 

fuel for her five Maybach engines. Gasoline is also 

carried as auxiliary fuel for the engines, but only 

a small quantity of this fuel is carried, A simple 

valve enables the engineers to instantly switch the 

engines from Blau gas fuel to gasoline, and vice 

versa. The Blau gas is carried in twelve bags 

NAVIGATION 
ROOM 

PILOT 
ROOM 

10 
SLEEPING 
CABINS 

along the bottom of the frame, just under the hydro- MRA 
gen “lifting” cells or bags. The Graf Zeppelin SOE CHEN 
carried 22 passengers and a crew of 40 men, includ- ss: LIGHT 
ing three pilots and three navigators, when she left GENERATOR prea 
Lakehurst, August 8 Where the officers and passengers live. 

The passenger cabins, dining salon, radio 

room as well as the “bridge” are shown above. 

In stormy weather the commanding officer 

spends many hours on constant watch, together 

with his officers, at this important key position 
on the dirigible, 

Unusual “bottom” view of modern dirigible, showing windows. where mechani- 

How the bottom of a ae ee = and electri- 

modern dirigible such as the =e | ——— Ss. cal means are 

Graf Zeppelm looks is illus- ae LOWER CORRIDOR | SECOND CORRIDOR ee provided for 
= ge a Ss aay 3 | . 1 i a Ta ar | << S * 

trat : l tL I ye: 1 if Tali- ties - et Tr ee 
Oo enil ng andl 

ated above: note tray es ———e 

door for lowering ropes anid — eee SS Sanencrs mies sees saesser ssc. 17 een sees ZnS mo nee — a cert c O51 tl 5 gas 

also the observation win- o ‘oF valves, ballast 

dows. Note second corridor in Graf Zeppelin, for inspection purposes. dumps, ete. 
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To inspect the 17 “lifting 

eas” cells. also the 12 fuel gas 

bags, the designers of the | LIN = 7 

Graf provided a lower and a ee ee ees 

second corridor or catwalk. 
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; 
Los Angeles, R-100 and Graf Zeppelin compared as to size. 

a If you saw the Graf Zcp- Round-the-world map 

all ' pelin. stood up on its tail at right shows path of 

xz, 7 alongside the Woolworth Graf Zeppelin on her 

Ss! Building. it would reach  25,000-mile air journey, 

Re 4 5 IN nearly up to the dome of that on which she will make 

| isc apenea liane famous edifice. Imagine the stops only at Fried- 

Ha i Biiesiss| bending and twisting stresses richshafen, Tokio, Los 

Hie pea ies ina “balloon” of this size. Angeles, and Lakehurst. 

‘ H aE ey ANDING of a large dirigible such as the Los luge- 

‘ les or the Graf Zeppelin is carried out as shown 

: ; below. The airship steers downward under her own 

i ‘ engine power and drops ropes down. When low enough, 

io the ground crew grabs the ropes and pulls her down low 

ae enough to anchor on a mast, or still lower, when she ts 

| \ “walked” into a hangar. 

ais ¥ Bringing down a large diriaible—ground crew grabs ropes 

Graf Zep compered to I ool- ated acakS Arp tO Biel. 
avorth Building. 



NOVEMBER 25 CENTS 

é 
— 1 F = alll + | | = 1 oi 

= J he - _ Li a 1 a4 

a a r, 

rm = VeENnro 
7 ‘ r 

me a REE A 

— : i "i 7 _ 
F i 

a pug: 

; 
i. _ =, = ail J = - 

4 L. 

rr i % 
aro . _— ae ‘te | 4 c 

be eT | — : "7 i . rar 
a: = of ia to = i _. I | mF 

= seal = i. is. - Le a 5 - 

hea, = 

J 1 ee - - | i a me | | Z Sia & 6 1 / Te < i iota 
ce + . F ol i, Se = ie ie ae “ i 

www. .americanradiohistory.com 

o val —_— 

4 1 F 
i 

/ Bi — 
j F [ 

| | 
= pet 

_ rm; ay i =  s 
L a [. i= 

L he | if Ba gt 
ha ue kw? . hu - ee 

Ls 

' * = = ‘ on 
7 2 eS —, _ “ . . 
tin, 7 eo 1 i ] * f 
ho? Z See es Se F = 



Science and Invention November, 1929 

sides view of huge echt engine for launching giant planes. 

Railway to 
AIRWAY 

Hurling Giant Planes Into the Air With 
Huge Locomotives 

By Harold Donitz 

7 OLOMEL. “AMES: JETS. 
MAURICE was recently cred- 

ited with the opinion that the 
future transatlantic air conmerce 
would be served by gigantic flving 
hoats, and that while these usually take 
off from the surface of a bay or lake, 
it was not unlikely that some means 
would be devised to launch them from 
the platform of a railroad car. Clar- 
ence Chamberlin, famous American 
ther, stated in a letter to the author 
that the idea seemed entirely practical 
for heavily loaded plunes about to start on long flights. 

PLANE 

PISTON 

COMPRESSED AIR 

Ahove we see 
matar - 9 perei- 

wd ie ; he STORAGE TANK ; = ; ed furn-table, 

t : lagether with 

tracks facing 
ifn various di- 
rections of the 

ULLEY 
; a. compass, tres 

GIR RELEASE! | a, | enabling the 
{LAUNCHING |; : CARRIAGE URKeEEee NUE MOTOR OR ENGINE pilot to take 

AIR PULLEY 

Above we see how the madern 
catapult Aer 
air ai a speed of 60 miles an 

To the best of our knowledge, this proposition hi id not been 
voiced before and has not been stressed since. 

One of the greatest dilliculties of Aving buats is the 
exerted by even the smoothest water 
taking off, This drag was manifested to the lay reader by 
the many futile attempts to take off made by the J’riendship 
hetore its transatluntic hop. Indeed, 
the drag was ouly overcome after the 
weight of the plane lad been lessened 
hy reducing (Centlinned on page 640) 

MOVING BELTS 
FOR LAUNCHING 

ELECTRIC MOTOR 
OR ENGINE—*< 

ROLLERS 

(eee ——P) Ra eal D) 
FAST MOVING BELT TO g 
STOP PLANES QUICKLY 

Moving belis aperating in a similar man- 
ner to the tread on the old “hoarse power” 
machines may be very acell put to acork 
for the launching and landing of aircraft, 

as shoacn in the diagram above. 

hour, 

“drag” 

when the uircrait is Pier 
é = rae rs V4 

iene 

The picture at the GUARD RAIL __ 
right shaagss the FOR SK] 

Jenkins launching 
platlorm for use on GUARD 

buildings. RAIL ———ey 
FOR WHEELS 

TURN TABLE y 

CIRCULAR TRACK— 
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of into the 
wind al any 

time of the 
day or night. 

COMPR REE SSO R 

ls a plane into the 
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PUNNEL AIRBOAT: This peeuliar eraft has its 
propellers in a special tubular housing, to increase 
efficiency and speed. Its inventor is M. E, Zacinkel. 

SAFETY PLANE? 
it James E. Loace’s 

dream materializes we 
gill dave a safe plane, 
Pie parachute, shown 
raftended, fits imtoo a 
rompartment oi the 
fupacrng. The tubular 
wbgects on etther side 
if the fuselage are 
wfatable bags. Air 
fpretsure, created hy a 

faa vapid fall, bloquss 
fem up, 
= . 

Ma 
* 

a ee 
= : 
a 

ae 
“ep i 

4 ir. 

May, 

Miiag: y 

f 

=] —— am 

- 

{CE PREVENTER: Ice 
cannot farm on wings tf {\¢ 
you listen ta Charles Koch | 

fa 

Lal 
: cs . 

af Glendale, New York, 
acho has patented a sys- 
dem of delivering the hat 
gases from the moter ta 

the suings and exhausting 
them at the trailing edqes. 

peace =a
 a 

aiatilliaeee 

PILTABLE MOTOR: The large buoyant 
fo facilitate the landing body of this airplane is to enable it to land an 
of aircraft in small spots, avater, The body ix tiled arith hut air from the 

ae ats Frederick Brun- engime exhaust, Ginseppe Cannistra suggests ——— Her, af Camden, N. J. that the tiltable motor he used for landing. 

ARTIFICIAL WIND js 

PAHCUUM ELIMINATOR. Jesse C. John- 
son, of Delray, Flovida, claims that the pro- 
fellers at the bottam of the azings of this 
plane act to eliminate the formation of a 

vacuum beneath the wings, 

Www_.americanradiohistory.com 
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Inventions 

SAY-HWRITING jas 
required thai the 
plane move in such a 
manner as to produce 
letters #orizontally. 
With a dube having 
a large number of 
openiags, which “~ 
openings are cun- 

tralled by a@ mecha-~— 
nism oacithin the =—-_- = 
Pithe, Joke Toe He. 
Remey, of New York, > s 5 
has perfected au-70 B : 

other system, 

PARACHUTING 
CABIN: Several tn- 
tventors, among whom 
ae find August Muel- 
ler, of Pittsburgh, Pa, 
have develaped 5¥I- 
tems far disengaging 
the cabin of an air- 
plane from the ship 
itself in case of a 
forced landing. By 
means of a lever (in 
this system) the pilot 
drops the entire cabin 
aad the parachute au- 

tomatically opens. 

MOTOR-DRITEN GLIDER 
of uuusual design invented by Carl C. Abel, 

of Rockford, Hl. A small moter, wot powerful 
enough to lift the plane, winds up, through gears, a heavy 
rubber-band, The matar, them coupled to the wheels, drives 
the glider forward. At the moment of take-off, the power 

m the rubber-hand is applied ta the prapeller. COMBINATION AIRSHIP AND 
DIRIGIBLE has large rotating 
dtse-ltke atr foils, filled with hot 
gases; its bird-ltke body 1s alsa so - 7 
hlled. Fes inventor is Guido Tallei, J | ee Be tamale 

of Rome, italy. chi og Cee EE EE | id isl 

GEL a oe 
= ae ee 

F r 

| ae yr 

Ff : F é a. : a ork 1 Wl 

eis wa 4 vi hie SK oa f= i \ = ie = . LL a Santen ee, ae rh | ritual \ 
—— : : : ees = . ———<—$<—$—<— aus iaale ! Wi Tua / 

3 —— — aint TREY KALA 

— 

ss = 

ANOTHER SAFETY PLANE for oceanic fiahts, patented meant TH 

by Domenico Pallaria, of London, Ont., Canada, each LEG ay i 
bersg fitted uth a slide, Housing ‘it inflatable hail. Thsce m Ai | 

cn fe blown up by ad fOuerce «al compressed air supply, as ‘wit 

ANH Hi a Huei l t 

MEG iH HY HA) NN agua 
‘ : ; | ae Gall i i itn | Ht Ley ia | a : oe . i i Ar a 

the Uilusteration iN- it ins %. Hi by halt i Linh j e ae oe og ae | Tra ie . 

iH bh BON aR ee aA Lyi att : hic es 

‘il 4 | y ? Pe La AAA ; ‘ ac i: “hin “ . ‘* . OO SSS 

lah y) | Hi Ae 

. TIRE 1 

iT 

dicates. 

vot = Til L, 

. ‘i a iy i Th 1 ‘f ! 

ht Be i et |) rf Tt 
i a an ad a TELE LEN TES | “tl | aT hy 7 AHALE | fiir i 

i frou # | H ee 
if i i ; 

| fPRTEy 
itt ee il iby 

a 

, meee AERA Vivi Ml ATTY 
‘ir, SEE EATTTTAR EAL | I | 

af * TF I, | i| | ‘ i 
yah 4 ae ‘ Whar] TE a {| | 114 

nu =i 5 HE AATELY 
Vi i ry i} h i ity ‘en j | | anlhy et PER pe ri ; ‘ith Sh StF ify | || ‘a | 

PAE eae AT | i ed | te LHI | 
Be ener CPT F GU ed mt a ] s | 1 

2 La trypy Hh i ‘(| rriel Lie stil | ir] | 

eT ET EG Seer Cte Pon ae tK if 11144! 
a | An ffl Nr rey - by tf | Fi | | iti ; ' | | | | 

fs ‘ie pie Hilly i wu i 1] eae ' ua iin reeowry rye a F ' | | lel felted iy ae 

i lt | Hi fr \), i fi hy ur hal i {iy [ ell if 
LT } , ; 1 i | | iy i ii j if \ iF {i nh 

, A a 
a rie 

EIGHTED WINGS: We aondrr 

why this idea acas not patented 
heretofore, Dr, Hluga Junkers, 
fartous Germaa airplane designer, 
makes the arrangement of taco 

mirrars and taca projectors a claim 
for a patent. The projectors throw 
a beam of light on mirrars, thence 

fa the wmder-acing surfaces. 
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Railway Cats Take Wings 

I Br i ae igen 
= | <r 

ints " had 

Aue ti 4 1 | 

YY A es hal 

FF i re 

a 

Interior view of the saloan of one of the 
ralplane cars, showing a sumptuousness 

equal to a transatlantic ship’s saloon, 

RAILWAY system with cars 
that will travel at speeds of 120 
miles an hour is now being con- 

structed for test purposes over a tract of 
the London and North Eastern Railway 
Company at Milngavie, near Glasgow. 
The cars of this svstem will be of light 
airplane tvpe of construction and will be 

Fresh Sea Air Without a Fan 
N place of tans in the staterooms of 
the Ile de France, there are veutilat- 

ing ducts as shown. Fresh cool sea air 
is distributed from a centralized venti- 

lating system, 

SS ee 

The arrow points to the outlet on the wall 
af the stateroom. The direction of the 
breeze may be changed by turning the 

nozzle, 

suspended from single overhead tracks. 
They will receive their motive power 
from airplane propellers. The design 
of the cars may be such that at high 
speeds they tend to rise slightly in the 
air, on the principle of an airplane, and 
thus relieve to a great extent the fric- 
tion due to the weight of the car. 

The overhead tracks are carried on 
trestles or columns placed at suitable in- 
tervals, and a rigid guide rail is pro- 
vided under each car, to prevent undue 
swaying of the car. The design of the 
cars is such that their tendency to rise 
in the air beyond the amount required to 
relieve the weight is checked. 

Make Your Home Movies Talk 
By Don Bennett 

GUIDE Rua OPELLER ORIVEN BY 
ELECTRIC MOTOR 

speed is adjusted by sliding the 
friction wheel radially along its 
shait. A gauge is provided so 
that the wheel may be instantly set 
to a predetermined position, con- 
trol heing located in a small knob 

| on one edge of the machine. 

Wit i 
| 

| 

| 

| 

i | 
NEW device has made its appear- FAL: Elma! oo 
ance in the home movie field that || ae 

fives promise of increasing the enter- 
tauinment of home movies. This device 
provides for the reproduction of talking 
pictures, such as are run 
in the theatres, in the 
home through the me. 
dium of the home projec: 
tor, to wliuch it ts at 
tached, and the radio set. 

The device resembles a 
phonograph, with its 
turntable and electric 

F: 

| 

The device 
is shown to 
the left and 
abave. The 

pick-up, but it is con- = —— = = marioneties 
nected to the home pro- “ eH avere used 
jector, regardless of type in produc- 

or make, by a flexible i ~ ing a home 
: Bi tae oe a os —— talkiesaund 

shaft and derives its 4S a him 

power from the projector 
motor. It can be used as a phonograph 
without the pictures, running either 
kind of record. 

The turntable is rotated by a friction 
wheel which is located under it. The 

The films that are made for use on 
this new machine are made under the 
identical conditions by which theatrical 
talkies are made. AIl synchronization 
troubles are overcome in this device. 
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Skyhooks for Airplanes 
By Botho von Romer 

Los Angeles Makes Successful Tests in “Hooking” Planes in Mid-Air 

URING the World War, military officials in Germany 
made tests with a flying airplane hangar. High 
speed planes used jor delivering important messages 

were suspended from dirigibles. They were released while 
the carrier was in midair and in motion. Although these 
experiments were encouraging, little information regarding 
them was made public. After the war this problem was 
taken up in England and first practically carried out with a 
De Haviland light plane, type 53, and later with a Gloster 
pursuit plane on the dirigible R-33. 

In America we have gone a step further and have been 
successtul in recovering the planes after they have been dis- 
charged from the dirigible. The construction of one form 
of auxiliary apparatus employed in this feat is shown in the 
drawing appearing on this page. In order for the plane to 

/PLANE DEPARTING 

| 

| 

Above are a front, rear 
and side view of the Tae: 
flying airplane hangar. A = sei 
funnel is provided along 
the bottom portion of the 
dirigible and forms a 
landing aid take-off plat- 
form for the airplanes. || 

The allustratian at the _ 

rigit shoees how planes 
are now caught and se- 
cured to the dirigible | 
witle tn midair, In a ff => 
similar manner, by using 
the grappling apparatus, ; 
planes are launched fram = a 
the mother ship. The =e 
motor ou the plane may | — 
be started electrically and 
qulen sufficient speed has 
been developed the craft 

is released, 

THE PLANE 1S BEING 
CAUGHT TO BE SECURED 

TO THE DIAIGIBLE 

AIRPLANES WHICH ARE SECURED | ~ td aap 
TO THE DIRIGIBLE / I 

a = iy 

pad Eis aise (LEA also 

engage with the dirigible, both must be traveling with the 
same approximate air speed. The pilot ot the plane tries to 
reacli the trapeze grappler, hanging from the dirigible with 
the grappling apparatus attached to the upper wing of the 
plane. In a similar way the attached plane is lowered, the 
motor of the plane is started and, when sufficient speed has 
been obtained, the plane is released and flies away. The 
dirigihle Los Angeles recently carried on several successtul 
tests with a standard size plane of average weight. The 
plane coupled itself to the dirigible trapeze gear three times, 
each time disengaging itself, thet. maneuvering into position 
and reattaching itself to the mother ship. Naval experts 
predicted extensive use of this liaison service between diri- 
gible and plane in the future, 

Naval and military experts are now considering flying 

ES 8 = ss 

' PLANE TUNNEL 7 —. nt na Pan 

SSS i 

~ OBSERVATION/POINT | | ‘ * | 
AND ENTRANCE! as cf 

i| j ~er 
4 / / i REAR «| 

airplane hangars. These 
ure of unusual design 
aml undouhtedly far bet- 

than those which 
make use of a grappling 
attachment. A tunnel ex- 
tends alone the entire 

1 
i 

i ae ri xy bottom ot the dirigtble, 

re as TOW LINE with an opening at the 
, (fac iront and the rear. The 

/ | tunnel is fitted with a 

smooth ftloor, which 
forms a plattorm for the 
landing and take-off of 
airplanes. The landing 
plane flies through the 

————— rear of the tunnel and 
<=} emerges from the front 

when launching. The 
fj 22) tunnel provides a_ place 

- 4 tor reserve planes and 
holds them while 

they are being repaired. 

a TERING FOIL 
SAFETY CATCH (CLOSED) 
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deep-sea exfliring 
bell, in which Ise was 
later Sibmerget to 
great dvpths  rever 
before reeched hz man, 
1s shown being foisted 
oxerboard in the Medi- 
ferranean it the photo 
above, in the reodel 
o€ diving bell here 
sdoarn, fe “raevie” 
Camera was en ased 
im a separate steel 
bell fitted with a eearte 

geass wintow, aad at- 
feched to the luatom 
op the weal wt a 
magnetic coupling ¢ tf 
the main Sell became 
feuled, he operator 
ceuld release uf, eaus- 

ing the bell to rise. 

Science and Invention 

R. HANS HART- 
MAN, the hero 

of our present story 
and the only man who 
ever descended to a 
depth of 2,500 feet be- 
neath the surface of 
the sea, discovered the 
ruins of an ancient city 
at a depth of about 350 
feet. Is it the lost 
Atlantis? 

WE Hesuee -caicaliia tiiialietid a aaniiliain ty 

N the photo akowe the 
Special quartz high 

candle-pawer electric lamps 
are Shaacn on either side af 
the diving bell, Dr. Hari- 
man can be seen standing 
at tie left of the diving bell 
it the photo above; while 
the photograph at the imme- 
diate left shows the diving 
bell being loacered into the 
acaters of the  <Aflediter- 
ranean. The top steel cover 
on the bell is belted on, but 
in the wewer design of bell 
guick-acting  hand-screw 
clamps will be employed, 
the old design requiring too 
much time to open. In all 
such sub-sea work, it is im- 
perative to he able to release 
the diver quickly in case he 
Should collapse and have to 
be hauled to the surface. 

December, 1929 

2,500 FEET 
UNDER the 

American Scientist Breaks All Depth 

Sunken City in the Mediterranean. 

aa JInterotew wrth 

Dr. Hans Hartman 

By H. E. Serner 
Cousulting Engineer 

OURAGEOUS men went to frozen poles. into tropi- 
cal wilds and burning deserts in quest of knowledge. 
Others traced ancient culture, establishing piece bv 

piece the earliest dawn of himan civilization. The earth has 
now been explored and white spots on the maps have 
ranishiecl. 

And vet—the greatest veil lingers \ a veil covering the 
nivsteries of more than two-thirds of the globe. The depths 
of the oceans are still unknown. True, they have been 
sounded, and fragile nets brought up a tew of the smallest 
luminous denizens of that mysterious abvss, proving that life 
extends far down into the greatest depths, into eternal dark- 

ness and tremendous pressure. 

According to science all life began in the water. From 
microscopic forms in the flat shelves of the ocean it grew 
to gigantic types, the Saurians who probably were wiped out 
by the first ice-are, after some had emerged and lived on 
land while others went deeper and deeper during untold 
eenerations to the ocean floor. Those great depths were not 
affected by the ice which may have enveloped our earth lor 
ages to be counted perhaps by many thousands of vears. Are 
their monstrous descendants still down there and have any 
higher forms of life been gradually born in that unknown 
abyss? We do not know! 

What are the obstacles in the wavy of exploring the ocean 
depths? Only pressure and darkness! Can they be sur- 
mounted by modern engineering science? Three hundred 
years ago the diving bell with open bottom was invented 
and much later diving suits; hoth exposing their users to 
the pressure of the water. Smee then almost no real 
progress can he recorded. A few pioneers tried at the risk 
of life and fortune, to descend deeper with devices they 
invented, But thev seldom found moral support. or financial 
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[ NTERESTING telegram 
received by Dr. Hartman 

from Mussolini appears at 
the Jeft and reads as 
follows: 

Dr. Hartman, Hotel Ex= 
celsior, Naples, SS Roma: 
Referring to your letter of 
the 2! of the present month, 
we give you authorization 
for submarine photographic 
operations for scientific 
purposes at Capri and the 
ozzuoli Gulf, and Baia and 

HE latest Hartman dee p- 
fea fell: 1, magnet coupe 

ling; 2, clamps; 3, oxygen; 
4, depth gauge; 5, window; 
6, movie camera and win- 
dow, 7; 8, air purifier; 9, 

propeller motor. 
F 

aes Cape Miseno. This is b 
on pit dete Une eet A 8h “f tot t a arrangement from the mili- 
vi, Tide BPE be st, F MEMES Th Wed eh FURSOL Om «5 tary authorities in Naples. 

= Marine Minister, Mussolini. 

GOME idea of 
the remark- 

able depth ob- 
na tained by Dr. 

ey Ifartman in his 
Sheet Mediterranean 
pees sub-sea explora- 
ee tions with his 

Krapp Obwilt 
steel diving bell 

| a9 tba per, — 2. cae 

=, ray : 

cia toe mien Tae are Ba a 

a a eee a a ew oe a Pa a ‘ 

ri 3 = car e iy! = 

will be gained Isa. INCH | | 7B 

a Beg’ (ooking atthe = "Sarssure see 300! eae] aa 
at picture at the 133 ibs per | = arent 8 
* right. Here we 43a INCH E- 46a eerie nr Rect | 

see that a diver ee —- nearer wine Re ciTy | 
reaches his limit ea og nee wih FOUND | 
at about 300 feet Seis ik ° ian 4 

~ below the sur- oF 
face where the ‘ Ren 
pressure is 133 i Seer 
lbs, per sq. inch H aaa * oi. i " . , : 

Records and Discovers ™“ tes: Sates 
i PRESSURE! =) eee = 

Ts It the Lost Atlantis? aie Add lbs, per. OOO a 
assistance. Some were ridiculed, IaQ.incH [| oi ape | 
others lost their lives. Some inven- eS eae = 
tors constructed armored diving suits, oe | ; 

which were very dangerous due to many joints which aftorded possible leakage ' : 
of water, Others built hermetically closed diving chambers. _ ae 

One of the later pioneers in this magnificent and virgin field is Dr. Hans F 
Hartman, an electrical engineer of New York Citv, who has worked and 
dreamed all his life to penetrate the depths and illuminate and photograph the 
secrets of the sea. Already in the December number of 1916, this magazine 
described and illustrated his automatic deep sea camera, for which the LU. 5. 
Navy Department placed the (. S. S. Festal at his disposal. to enable him to 
make tests and experiments, Dr, Hartman soon found that he needed a diving 
chamber, wherein he could accompany his camera down on its perilous way. 

After several years of work following the close of the World War, Dr. Hart- 
man had developed a deep sea diving cylinder, organized a small expedition to 
the Alediterranean sea, where he conducted. handicapped by limited finances, 
interesting research work in and around the Gulf of Naples, photographing sub- 
merged ancient ruins of Roman palaces. of the sunken citv of Paleopolis and 
also the subaqueous arch which illuminates the famous Grotto of Capri, Premier 
Mussolini himself overruled obstacles made by local authorities in Naples, by 
telegr aphing from Rome to Dr. Hartman his special permission, Europe became 
interested in the American submarine explorer’s work (Continucd on page 738) 

 DDESSURE jee 
HO lbs, per oe 

hp aa ra 1s 

The Man Who Found the Sunken Prehistoric City Off the 

Coast of Africa 

| conjunction with his consulting 
engineer, Mr. H. E. Serner, the 

author of the accompanying article, 
Dr. Hartman designed the steel cylin- 
der shown in the accompanying pic- 
tures. The editors have inspected the 
final construction blue-prints made by 
the famous Krupp steel experts in Ger- 

many, who built eb seamless steel bell used in these remark- 
able explorations at great depths. The Krupp built steel bell 
was designed to stand a pressure of 2,500 pounds or a sub-sea 
depth of about 5,000 feet. Dr. Hartwiandeacended to a depth 
of 2,500 feet. Dr. Hartman and his colleague, Mr. Serner, 
deserve the highest credit for their energy and courage. 

Dr. Hans Hartman has just returned from Europe and this 

oS pEMISTORIE * 
aba 120) mehers 

DEEP 9Fy 

, ‘ : The map reproduced above shows the point be- 
exclusive story tells of the wonderful discoveries he has made jaiineee ie a the coast of Africa, where the 
in the Mediterranean, off the coast of Sicily. prehistoric city was discavered. 
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Baird’s 
Pe AS EST lea ok a ar coal eR eae Bk peed TL Sl 

Newest 

Televisor 

Designed to bring “Talking 
Movies” into your home 

By H. Winfield Secor 

ee ave e cv : : : 3 OICE and facial image were simultaneously 
-RANSMIT TER AMPLIFIER a 40 Il ig. f flashed over the wires by tneans of the newest 

i ee | Baird experimental television system recently, 
! ~ PHOTO-ELEC RIC . | oe | in a demonstration to un audience of newspapermen 
i CELLS-P Rae tz + . Bout given in New York City. The presentation was Car- 

i [| To CURRENT ried out under the direction (Confinued on page 732) 

“— SUPPLY 

MOTOR TELEVISION SIGNAL CURRENT—* 
j I} Tho) a 

a Hy 60-CYCLE b- 
LENS, | | nit SAC. 

— — af | . ———————— 

SUBJECT * 

\ EENSES mt F 
SCANNING DISC = OB 

PICROPRONE h. . ae 900 R.PM. | Photo at upper 
: oe es a POWER a left shows new 

ba 

P 4 y . Fy Baird tele- 
Lh F > | oe AMPLIFIER wisor, Abave 
~ AMPLIFIER a) a A # | : —How Baird 

- televisor scans 
| To image hori- 

1! FILAMENT gontally in- 
stead of verti- 

SUPPLY le : | colly. 

. “RECTIFIER | of 
SUPPLY eee ee a a ke. ee me ete on 

Photo-diagram at left shows new Baird combined @ 
voice and image system, adapted to either regular i 
television or to talking mavie broadcasting, In- © 
stead of using an are ai the transmitter, a 2,000 . 
c.p. incandescent lamp is employed. The scanning : 
dise passes the lighi peach’ anto the fave af the 
subject, the reflected rays falling om the photo- 
electric cells, P. The fluctuating television cur- | 

pm - 2° pos) ie — ; rents are amplified and affect correspondingly the @& 

ae | a eee alll ’ brillianey of the neon tube at the receiver. é 

_ 4 - = — = is a ti = > ee | : a a oa ee ee es - eae 

=a : * ie = eo 
= & i‘ ae 7 | wre 

“AMPLIFIER, = ig | ae le 7, = = 
, {4 5 =p 3 } a 

Vt e |) = i 3 a . - i a = . 4 > = ; b 

oe 3 4 : r rs =i = 

a i 7 F 

- a s | 
ne 

fe 

Photo at right shows the Baird experimental television receiver 
for both ae'ce and image, The loud speaker is at the left cchile 
the lens end its television image are seca at ihe right, The 

e5s2;ver is shown in the ac of tuning ip a station. 

Fao Ser rata: Pe bata eg Sart aM a Did cee mc ee eee ee eg _ jambs ow, _— Sse Site oor Sunn Nea ti Piola hae Pore Tr See 1 ea IY ol! Ogee ea = Sep rte} aa ee et ip Ege 5 

7 _ — re = 
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The world’s largest dir- 
igible, the R-101, measures 
(32 feet long by 132 feet in 
diameter. The maximum 
speed is 70 miles an hour; 

Prome- pay load 52 passengers; 
nadedeck 2600 engine horsepower. 

and corner 

N the morning of October 14th 
thousands of people in Lon- 

of lonnge- 

don were enthralled by the 
sight of the R-101, which made its 
first flirht over the houses of Parlia- 
ment with an escort of small airplanes. 
The traffic of the city ceased in a 
measure and the rumble of the motors 
was distinctly heard by the ear of 
London, as its eye had been quickly 
inacde aware of its presence in the sky. 

The state ship “R-101," whose trials 
are taking place at the Royal Airship 
Works at Cardington, Bedfordshire, 

England, is the largest airship yet 
completed in the world. Originally 
designed to carry 100 passengers and 
with accommodations for that number, 
with the present engines she can only 
take 52. This reduction was due to 
the decision to eliminate gasoline as 
the main source of power in favor of 
cheaper fuel oil, which gives virtual 
immunity from risk of fire. The 
change involved producing a Diesel 

| Side Mooring | 
; i —_ Guys 

Emergency 
Water Ballast Bag 

Gang plank closed 

Gang plank open 
mall " 
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I Found on Board the R10] 
By Augustus Post 

—_—_—— 

SASH E HE author of this article, Mr. Augustus Post, whose 
xf and genial likeness vou see in the photo at the right. re. 

cently returned fram England. where he had a chance 
tu inspect the R-101. which has recently made a number of 
successful flights in England. Mir. Post is one of the hest- 
knewn lecturers and writers on aeronautical matters ir 
America, and he hus had the interesting experience of hav- 

ing witnessed the first airplane Hights by the Wright 
brothers at Fort Mver, Virginia, a quarter of a cen- 

tury ago. tr. Post flew at Hammondsport, New 
York, in 1910, and in various air meets at 

other plices. Ele was aide to Alan KR. 
Huwley, winner of the Gordon Ben- 

nett Balloon Race in 1910, having 
flown a distance of 1172 miles. 

MlIr. Post drew up the rules in 1919 for the 
New York to Paris flight for which Mr. 

Raymond Orteig offered the prize 
won hv Colonel Charles Lind: 

bergh. In 1914 Augustus Post 
prophesied a trans-oceanic | 
fight, which was later ful- | 
hlled by Colonel Lind. 
hergh. 
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MOTOR GONDOLA ff | \ Apa ade: hy 
. ' \ Diesel atl ea- iy . 

| 
; k al gines. There are 

Upper deck: 1, qas bag; 2, launge; 3, promenade. 4, ain- % 3 | five engines, 
wdoces; 5, staircase, 6, dining-ream: 7, dumb-aater; 8. 4 | pits atid AY 

‘ iy inbss € aeey an | rhins neracay about S50 fers ivpe of engine. ot weight low balancing tanks; 9, lo we) deck; 10, cabins; 11, gangiway % | | 

a, mtg a fram base, . 4 power. cnough for use in the air. The i \ 
tuct that the K-10] is the first 
wirship to dispense with gaso- 
line is an important step in 
progress, 

The framework of the air- 
sin is of much Jareer cross- 

section than the corresponding 
part oc the Graf Zeppelin, as 
it is designed to withstanel 
strong rising air currents such 
as may be found in tropical 
countries, where thev even 
range as high as 45 miles per 
hour. The passenser rooms 
we sprcious and comfortable 
and gre made chiefly of light 
wood. duraluminunm anal 
wuminun. The ehairs and 
MIntiture are extremely Teli. 
althotgh they present the ap- 
parent solidity of the turnish- 
Ings of an ocean liner. 

(Continted on page 840) 
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f.e Corbusier, France’s Great 
{deal Future City of 3,000,000 

tralized Traffic, Great 

By H. Winfield Secor 
Associate Member, American Institute Electrical 

Engineers. 

THAT will the city of tomorrow be like? 
\\ This question is a difficult one to an- 

swer, as city planning experts will 

readily agree, but one of the most excellent 

sclveemes worked out for the design of a future 

city is that of M. Le Corbusier, the French ar 

chitectural genius. In this remarkable plan tor 

the citv of the future, not only is the arrange- 

ment of the business section of the city, with its 

towering super-skyscrapers, considered, but also 

the equally important problem of where the peo- 
ple shall live and how. 
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Architectural Prophet, } ‘isions 
With Super-Skyscrapers, Cen- 
Parks and Airdromes 
M. Le Corbusier has planned his idealistic city 

to have a population of 3,000,000. As the illus- 
trations show, he provides a concentrated busi 
ness section at the center of the greater city, and 
here towering super-skyscrapers house the office 
workers during the day. As will be noticed. these 
skyscrapers are of a radically new design and the 
floors are virtually flooded with air and light, 
owing to the corrugated shape of the walls. 
which are supplied with plenty of windows. Air 
craft may land on the roofs of the skyscrapers 
as well as on those of other buildings, and in the 
central business section there is a large, unified 
trafic terminal or station. This station has a 
great, circular airdrome or landing platform of 

(Turn the page) 
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Future City Plans 
large area for planes and dirigibles. Be- 
low this platform there are other levels. 
reached by communicating stairways and 
elevators, where high-speed automobile 
traffic from north to south and cast to 
west passes through the street level iter- 
section Below this one finds himself on 
the station platforms of the high-speed 
riutlraul system. Suburban sections are 
Well served with trains operating on 
loops, 

— a 

M LE CORBUSIER'S | 
1¥8. dream of the future city 
is one of the most comprehen- 
sive plans ever proposed, tak- 
ing into consideration as it 
does the handling of traffic, 
iniproved dwellings for the 
workers, as ‘vell as super- 
office buildings and airdromes 
right in the city. 

<o— e 

One of the main arguments for this design of city is that 
While we may have a lighly concentrated population in the 
luisiness Section or center of the great city of tomorrow. 
trafhe. especially with regard to autamebiles and trains, should 
he simplified. In this most comprehensive and promising 
plan of Ie Corbusier's, the matter of caring for the traffic 
would seem to be well worked out. It is only a matter of 
having the principal arteries of traliie made larze enough to 
take care of a great many automobiles or trains. In other 
words, Uns genius’ idea is to have a few large arteries of 
trafic separated a much greater distance than is the present 
plan in practically all of our cities today. 
Among the many practical details which are presented in 

Le Corlusiers plan for the city of tomorrow he has given 
careful study to the health and welfare of the population. 
Instead of covering. say 30 to 60 per cent or more of the 
area of the city’s ground with buildings, with a few trees in 
small parks spaced half a mile or more apart. he has designed 
skyscrapers and residential buildings of a tvpe which only 
occupy about 5 per cent of the ground area, leaving 95 per 
cent of the ground for trees, grass, lakes, ete. People need 
pure air, even im the city, if they are te be thoroughly healthy 
and accomplish their work properly. One of the accompany- 
ing pictures shows in how great proportion the park (or 

tree and grass) area in a city like New York would be 
increased if M, Le Corbusier's plan were applied instead of 
the present one, where one can see nothing but buildings 
studding practically the whole ground area, when viewed 
from an airplane. 

The general plan of the great future city and its environs 
‘alls for a centralized business sectien, where the skyserap- 
ers are surrounded by a considerable mimber of residential 
blocks, liberally interspersed with parks. 
vards carrying motor trafic would 
then lead across intervening country 
(protected) zones) to so-called “garden 
cities, where plenty of green trees 

The main boule- 

Plan of the City of 
Tamorrow centralized 
railroad system as wvis- 
malized by Le Cor- 
busier, The business 

pand manufacturing 
centers are localized; 
the people may live in 
celular type daicellings 
adjacent to the hbusi- 
ness Section or in the 

| suburban garden cities 
served by the railroad 
loops. Picture at right 

}—one of the plans for 
housing the people in 
dwellings fuilt on the 
“cellular” system, Note 
the large park area. 
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Promise Traffic Reliet—Better Light 

New York City Wir Its Hiciiy Coxcrestep Skyscraper District 
The photo above shows lower New York City with its great mass of skyscrapers. 
Note that about 60 per cent of the ground area is covered with buildings and only a 

fea per cent devoted ta grass and trees, so greatly needed to purify the air. 

and grass would provide a very healthy and delightful liv- 
ing section, Large lakes and woodland would be found in 
the intervening protected zones, between the central part of 
the city and the garden citics. 

With regard to the super-skyscrapers of the type here 
proposed, examimuation of the typical floor plan as shown in 
one of the accompanying pictures, reveals the fact that the 
buildings are designed in the form of a cross, thus domg 
away with an internal court and giving maxinuan stability to 
the structure. The fagades are deeply serrated and form 
veritable traps for light. The capacity of one of these super- 
skyscrapers 460 feet long and 700 feet high is 30.000) em- 
pleves, allowing 10 square vards per person; wlile one of 
these skvserapers 540 feet long would have a capacity of 
40.000 people. Long roads ot compact garages, multiple 
floors of which may be placed underground with elevators 
or ramps, are to be found on the ground level, and these 
gurares are placed in the angles between the wings of the 
skyserapers. All motor-car traffe is gvratory, «A peculiar 
sight strikes one’s eves on the ground level as the skyscrap- 
ers are not walled in, but one sees the numerous steel col- 
wins which carry the sixty stories. This leaves open space 
for freight storage, ete. The elevator and stairway shafts 
are enclosed, but the frames are open. It is a fact not often 
realized perhaps that if ene took away the outer foundation 
will from under one of our present-day skyscrapers, the 
skyscraper would still be safely supported by the steel and 
concrete piles underneath it, which go down toa solid fuoting. 

M. Le Corbusier, in ene of the chapters on “a typical 
working dav” in the future city, as given in his remarkable 
new work, Tie City of Tonrorraw* says: “Itis 9A. Me... 

“Irom its four vomitories, each 250 yards wide. the 
station «disgorges the travelers from the suburbs, The 

“Just published by Payson and Clark, Ltd,, of New York City. 

= 

AN 
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More Parks—Centralized Rail Terminal—Roof Airports 

As New York Woutp Loox Witt Lr Corsusier’s Puan ix Eerecs 

Lower New York as Le Corbusier aould lay it out, with buildings aceupying about 
5 per cent of the ground area, the rest being devoted to air-purifying parks, 

trains, running im one direction only, fullow one another at 
one-minute intervals. (Jn Berlin at the ‘Zoo’ station, 

a 
- 

= 

“hi $ 
a 

where many lines meet, this masterpiece of precision has — 
been in operation for years.) The station square is so enor- 
mous that everybody can make straight to hts work without 
crowding or difficulty. 

“Underground the tube taps the suburban lines at various 
points and discharges its passengers into the basements of 
the skyscrapers, which gradually fill up. Every skyscraper 
is a tuhe station. 

“s\ skyscraper is, in fact, a whole district, but verticalized ! 
Ten thousand to fifty thousand employes pass their day in it, 
cach with a minimum superticial area of ten square yards to 
werk in. The original and primitive conception of the sky- 
seraper comes to us from America; but if the disposition of 
these shown im my scheme is compared with an aerial pho- 
tograph of New York, where the skvseraper completely 
holds up Manhattan, it will be seen how great is the contrast 
between the latter and a rational and clear conception where 
a large outlook has been the deciding factor in the relation 
to each other of these indispensable elements. In New York 
City 20,000 people invade a narrow street at practically one 
moment, and the result is complete chaos; all fast traffic js 
paralyzed and the idea for which the skyscraper stands is 
robbed of all signiticanee. Created for the purpose of decon- 
gestion, actually it slows up all traffic and is, in fact. a pow- 
erful factor for congestion. The result is that people cry 
out against the skyscraper and the vertically built city, and 
because of the need to get about quickly, oppose the t¥rpe of 
city which is spread out over a very large area. So we have 

a new paradox. Since New York City 
(Manhattan) is to some extent an ab- 
surdity, the whole idea is vehemently 
attacked. The truth is that the sky- 
scraper, as we have it in New York. 
will not do, for by means of it New 
York has increased its density to too 
vreat an extent, without preper pro- 
vision for the necessary appruuchies. 
New York City is wrong, but the sky- 
scraper remains a noble instrument. 
sut if you are going to increase the 

density of your population, vou must at 

= 

| HE plan here presented 
| for the City of Tomorrow | 
| ealls for a population of 
| 3,000,000, but it can be en- 
| larged to any desired scale. 
|| The skyscrapers of improved | 

type giving more light and 

| 

air are about 450 feet across | 
and 700 fect high. All traf- | 
fie lines are centralized. 
== 

the sane time make full) prevision tor eclling it away. 
There are two sides of a medal: one camvot exist without 
the other. ... In a few moments the city fills up. Work 
begins and, speeded up by ethcient organization, foes on 
busily in lumimous and even radiant offices whose immense 
windows open full on the sky and the lefty horizon, where 
the air is pure and noise far distant. 

“Ther, perhaps. the working day mav finish after midday, 
The city will empty as though by a deep breath. The garden 
cities will play their full part. And. on the other hand. in 
the city itself the residential quarters will offer new living 
conditions to these new men of a mechanical age.” 

Thus does the prophetic French architect paint the picture 
of a business day in the city of tomorrow. Doubtless we 
Shall also have new forms of heat ancl heht when the com- 
ing generation takes office. Radio telephones will be found 
in all olfices and automobiles will be driven hy seme new 
form of fuel, possibly by electric waves. 

As some of the accompanying illustrations indicate. the 
residential angle of the future city has been care fully studies! 
and one of the main underlying ideas is to provide residen- 
tial apartments arranged in Jong winding strips. one type of 
which M. Le Corbusicr calls blocks of dwellings with set- 
backs. Another suggested stvle of residence he calls devel/- 
ings built on the cellular system; the height of the building 
for example in the cellular plan is 110 feet above the rround, 
The “building” is made so narrow that plenty of fresh air 
axl sunlight flood the rooms at practically all times. Fur- 
thermore, practically 95 per cent of the ground area can be 
devoted tu lakes, green grass and (Continued on page 834) 

The picture at the left 
shows a close-up of 
blocks of dicellings 
built on the “cellular” 

eer Pree es 

\Sti 
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system proposed hy Le > = ——/ py 
Corbuster. The build- S| ; 
ings are ten stories 
high. Plan at right ie 
shows street crossings 
for fast auto trafic in 
future city. All trafic 

is gyratory.- 
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Escaping 

February, 1931 

Neptune’s _ 
From Time to Time the World Is Shocked by the 
News of Some Terrible Submarine Disaster in Which 
Many Lives Are Lost, Often After Hours or Days 
of Slow Suffocation. Readers Will No Doubt Recall 
the Special Broadcast Describing the Training Which 
Crews of U. S. Submarines Now Undergo to Enable 
Them to Escape From Sunken Submarines by Means 
of the Newly Invented Momsen Air Lung. This 

Article Describes the Training Process 

TANDING slim and grey at the 
United States Submarine Base 
across the river from New Lon- 

don, Connecticut, there is a steel tower 
which in appearance is not unlike a 
gigantic silo or huge water tank. 

But this unprepossessing “tank” is a 
monument—and a practical one—to the 
men, living and dead, who serve the 
United States Navy in the “sub  ser- 
vice.” A memorial to the dead in whose 
honor it was built and a monument to 
the living who strive there to teach a 
stmple, practical method of escape from 
disabled and sunken submarines. 

Tt was to this “tank.” in search of 
unusual places to carry the microphone, 
that the National Broadcasting Com- 
pany recently repaired. George Hicks 
and James Wallington were the an- 
nouncers. ©. Ti. Campbell. H. W. Wil- 
son and C. M. Hutson were the engi- 
neers, The writer was also in the 
party. 

The Navy Department had granted 
permission for this staff to go through 
the traiming necessary for learning the 
how and why of escape. Captain Wil- 
son Brown, commanding the submarine 
base, received them and presented the 
froup to Lieutenants Charles Bowers 
Momsen and Norman S. Ives. 
Momsen is co-inventor of the famous 

“lung” bearing his name. IJlis device 
has made escape from submerged stb- 
marines merely a novel experience with 
practically no hazard. Ives commands 
the S-4, one of the Navy submarines 
Which sank in collision, with a loss of 
its entire crew. Jt was raised, recon- 
ditioned and turned over to Ives and 

Sectional drawing of the submarine escape 
training tank at New London, Conn. 

# 

Monisen to use in the study and de- 
velopment of safety devices. Momsen 
is in charge of instruction at the “tank.” 
Ives assists him, 

At the base of the submarine escape- 
training tank 
there is a smal] 
brick house. 
Inside this is 

the = technical 
set-up for op 
erating the 
“tank.” Along 

one side there 
is, 3 small 
drum-like tank. 

\Iomsen lec 
the eS ve SS 
group to this 
point upon 
their arrival at 
the Buse. 

The engineers, headed by Camphell, 
hegan studying the “tank? proper for 
setting up radio equipment, Momsen. 
meanwhile, mvited Wallington. Hicks 
und nivselt to enter the drum. 

“What's the idea?” asked Walling- 
Lon. 

“Must check your reaction to high 
pressure, Momsen replied as he slipped 
his sweater and shirt over his head. 
“Better take off vour coats and vests.” 
he added, “but take ‘em in with vou, 
Leave your fountain pens and watches 
ouitsice.” 

“Why's that. Lieutenant ?" 
Hicks. a bit anxiously. 

“Pens might burst and spatter us 
with ink and the pressure would prob- 
ably rnin vour watches,” Momsen said, 
The three embrvo “lingers” exchanged 
@laneces, 

The inside of the small drum is 
painted white, A smooth, hardwood 
floor covers the bottom. There are no 

seats. A few handles and gauges 
are on the wall. 

\lomsen followed the trio in and 
Slammed shut a round door which 

The author, 
Wm. Burke Miller 

queried 

PL ee 
- - = ha somewhat resenihles that of a bank 

my a 

or ee Poe gy ee 
2 Tes a vault, coca een ; u : = he ie Our personnel now is required to ‘ on tuke pressure only up to fifty pounds 

per square inch. After that it's op- 
tional.’ Momsen explained. “None 
of the men has te take the training 
beyond that and at present do not 
have to accept instruction at a depth 
greater than eighteen feet. But none 



February, 1931 

Clutches 
By Wm. Burke Miller 

Director of Speetal Broadcast Events, 

National Broadcasting Company 

In the Following Article, Mr. Miller Gives a 

Thrilling Account of the Experiences Which 
He and His Fellow Announcers Encountered 
While Undergoing Training Prior to Giving a 

Broadcast from the U. S. Navy Training Station 
at New London, Conn. 

of them is content with that, and after 
one experience they ask for the entire 
course, 

“Ta escape from a hundred-foot 
depth we must undergo a pressure of 
nearly fifty pounds, That's what I’ve 
vot ta test you for now. Ilere goes.” 

A hissing sound crashed throngh the 
boiler. No one could sav a word. The 
hovs sat on the floor and grinned a bit 
foolishly at one another, There was no 
sensation. The hiss ceased as quickly 
as it had begun. 

“It's up to five pounds now,” Alumsen 

said, “Il take it slow at first. You 
may experience a little difficulty with 
veur cars,” he added. “Ti so, hold your 
nose, close your mouth and blow. The 

ears should pop open. lf they don't, 
hald up your hand and Ll cut the pres- 

sure.” 
Before 

anyone could 
ask a ques- 
tion, the air 
hiss hewan 
again, and 
seemingly at 
4 faster pace. 

The air he- 
came a trifle 
Wee. JPer= 
haps a min- 
lite = passed— 

George Hicks, N. B, C. it seemed 
Announcer. longer, Awain 

the hissing 
stoppeco as abruptly as it began. 

“AN right?” Momsen queried casu- 
ally, though studying each man closely. 
His vaice sounded high and queer. 
Wallington started to speak. His voice 
was high-pitched, too. Llieks and 1 
laughed. Then all began howling. All 
yaices seemed atfected and it started all 
to Jaugnaing upon the discovery. 

Momsen snmuled. “Air pressure secms 
to oaffect the Jarvnx.”’ he exphamed. 
“Try io whistle.” 

lt wes hopeless, 
“Why is that, Lieutenant?” Hicks 

asked, and his usually deep. resonant 
voice was like a small boy's. The 
laughing ht began all ‘round again. 

“This is serious, Lieutenant,” some- 
one said. “These boys will not be 
understeod over the air. No one will 
he able to understand a word they say.” 

Momsen's reply was a hiss of atr 
that continued for seemmely along 

Leap geese, i ee 
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time. it grew 
warmer and 
perspiration 
popped out on 
all. Ears began : 
to ache slightly, No one 
raised a hand but began blow- 
ing as Momsen had instructed 
Sometimes the cars cleared instautly, 
once or twice it took longer. The 
air now was hot. 

The air hiss ceased. 
“Hurt much?” asked Momsen, but 

ne one would have recognized lus voice. 
“Probably did between fifteen and 
twenty pounds,” he said, answering his 
awn question. “It’s around thirty-eight 
pounds now. You should have no more 
clogging of the ears.” 

Wallington was massaging his left 
ear vigorously, It had not entirely 
cleared. Ticks seemed unatfected. He 
explained he had only one ear drum, 
the other having been operated on, 
Momsen nodded and turned on the air 
again. A few seconds and the needle 
an a gange pointed just slightly over the 
Hfty-pound mark. 

A few minutes’ experimenting with 
their voices, and then Monsen began to 
decompress the tank, The air grew 
chilly and a white vapor enveloped all. 
This process was continued and thie 
coats anc vests were hurriedly put on 
and were most welcome. Soon a pound- 

ing Was hear 
outside, Mom- 
sen responded 
from within, a 
short delay and 
the door wis 

open. 
‘AI Go RK 

sail  Alomsen 
to a petiy offi- 
cer who askedl 

each miai's 
hiaime anc 
wrote it into a 

James Wallington, ledger. 
N. B. C. Announcer. “But oe ors 

has this to do 
with esenping from a submarine?” 
Wallington began. 

“Youll understand once we go 
through the training tank,” Afomsen re- 
pliccl, 

A tour of the training tank followed. 
At the bottom, within the “tank” 

proper, there is an exact rephea ot a 

ns = na —_— 

ae age = tpt tl 

Lt, Charles 8B, Momsen and James Wallington 
receiving Edward Kalinoski (Chief Torpedo- 
man on the ill-fated S-4) as he broke surface 
with the Momsen “lung.” Wallington is 
giving the unseen audience details of the feat. 

submarine compartment. It ts built to 
specication and everything tesembles 
one section of a submarine, Jn the cen- 
ter there is a hatch and below it, ex- 
tending down into the compartment 
some five or six feet, there ts a skirt- 
like bell, 

"Above you now,” said Momsen, 
after the group had entered, “there are 
a quarter mil- 
lion gallons ot 
warm salt water, 
That's the only 
thing here not 
according to 
liovle.’’ he 
sled, anh 4 ik 
plan to use this 
tank all) winter 
and in traming 

Were 
sta re: men it would = 

not be far to = = 

send them = ae 

through cold Toad ae 

water time and 
again, 
(Continucd on 

page 952) 

Photograph of the 
New London train- 
ing tank, which is 
130 feet high, in- 
cluding the obser- 
vation gallery at 
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Jecauuse railroads represent such Seeause railroads represent suc! 

R AILROADS have long 
target of muil-slingers. 

3 larly government - owned 
roads, 
an enormous capital investment, a very 
considerable delay must imevitably oc- 
cur before they can adopt new inno- 
vations. When faced with proposed 
changes a railroad must tor should) 
first of all consider the effect ot such 
changes upon the satety of the hives of 
passengers. One of the next most im- 
portant considerations 1s speed. Tinally, 
aiter a new device lis passed all its 
tests, comes the lone delay while the 
necessary financial arrangements are 
being made to replace obsolete ecnuip- 
ment with the new device, or devices. 
These factors, comlined, tend to make 
the policy of a railroad appear ultra- 
conservative and slugetsh. 

It comes as somewhat of a shock, 
theretere, to learn that the Reichsbahn 
(the trerman State Raibway) las it- 
self produced and is experimenting with 
a new type of railroad car which bids 
fair to completely revolutionize the en- 
tire structure of railroad travel as we 
have known it up to the present. 

The new car, which is the product of 
Dr, Franz Kruckenberg and his asso- 
clates in the Hanover Trafhe Experi- 
mental Laboratory, is a long, silver-grav 
civar-shaped coach, closely reset ihling 
ct Veprelin airship. It measures 85 fect 
i length overall, and is powered hy a 
400 FP. airplane motor which drives a 
four-lladed airplane pro- 
peller, During re- 
cent public tests the 

&. 

Stern view of the car, showing propeller and streamline shape which 
tends to press the car down on to the rails when travelling at 

high speed, 
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veluicle attamed a speci of 60 ALPLTL. 

within sixty seconds of a standing start, 
and 100 MPT. a few seen: later. 

In earlier seeret trials the car is said 
to have reached a maximum speed at 
[14 M.F-.EI. 
Two types of brakes are fitted, rail- 

way and automobile, and these brought 

the car to a smooth stop at the end of 
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A fore-end view of the 

Zeppelin rail car on the 
test track between Celle 

and Hanover. 
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Showing entrance door. 
tail tends to press the car down, 

view of the car. 
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which was run over a section 
af line nine miles long between Celle 
and Hanover which ts  conipletely 
straight throughout its length and used 
anly for experimental put de Tt was 
aver this stretch of track that the Opel 
rocket rail car was tested. 

The car weighs 20 tons only, and has 
room tor forty passengers in comfort- 
able parlor car chairs. A single pair of 
heels fore and ait supports the body 
on axles placed sixtv-fhve feet apart. 
The springing of the car is said to be sa 
sooth that absolutely no vibration or 

“train feeling’ can be observed; the car 
flashes along as ii it were an aerial and 
not an earthhound vehicle, The rigor- 
ous application of the modern principles 
of streamlining has contributed very 
largely to the great speed of the car, in 
atllition to the light construction which 

has been followed throughout. 
The shaping of the fore and aft ends 

of the car tends, at speed. to press the 
car down on to the rails, as also does 
the propellor, the shaft of which is 
mounted with a slight upward tit. But 
for this downward pressure, there would 
be a tendency for the car to leave the 
rails. Just how the new Zeppelin rail 
ear will behave on curves is yet to be 
determined, but according to theoretical 
calculations, it should be able to negoti- 
ate all ordinary railroad curves in per- 
feet § safety, 

If the new cars 

the test. 

are finally introduced 
into service, they will have to be run 
singly, at frequent intervals like trolley 
cars, amd not in trains as is done with 
present railroad cars. 

The streamline shape of the nose and tha 
At top of page is a broadside 
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New Sun Motors to Produce 

Terrific Temperatures 
The Sun Pours Forth Millions of Horsepower Every Minute of 
We Have Made Only Indirect Use of This Enormous Ener 
Coal, Oil and Water Power. 

the Day. So Far, 
: gy, in the Form of 

Scientists Have for Long Been Making Attempts 
to Harness the Sun's Power Direct, But So Far Without Commercial Success, 
some Suggested Methods for Utilizing the Sun's Heat Are Made Here 

RINGING the sun to 
Pasadena to make liquid 
diamonds, or to strip 

atoms of their coats oi elec- 
trons so that scientists can 
learn more about the = strue- 
ture of matter, is the latest 
enterprise of scientists at the 
California Institute of Tech- 
nology. Nor do the poassi- 
bilities of this enterprise stop 
with the fusion of elements 
or the clisruption of atoms 
ade possible by the concen- 
trated solar heat, for the de- 
vices to be used may give 
new life to the age-old prob- 
lem of obtaining free power 
from sunlight. 

The apparatus which the 
California physicists are now 
constructing is designed pri- 
marily to produce solar heat, 
rather than solar power, In 
many ways it is solar heat 
with which physicists are 
most concerned, for ample 
sources of power are avail- 
able anyway in such forms as 
water power, coal or oil. 
Earthly laboratories are en- 
tirely Jacking, on the other 
hand, in means for producing 
continuous clegrees of heat 
even approximately as great 
as the heat of the sun’s sur- 
face, or as great as the new 

By Thomas Elway 

A model of a solar furnace which may melt diamonds, built by 
scientists of the California Insttute cf Techrology, Pasadena, 
Each of the 19 lenses sends its ray t>2 a common focal point 
at the base of the instrument. Below—An experimental sun 

engine using sulphuric ether as the working fluid. 
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apparatus for controll ing 
solar rays may possibly pro- 
vice. 
The hottest furnaces orili- 

narily used on earth run only 
to some 2000 or 3000 degrees, 
Fahrenheit. Temperatures 
ahout twice as great as this 
can be obtained, under favor- 
able circumstances, in the 
centers of electric ares. Many 
years ago Benjamin Franklin 
devised another method of 
obtaining very high tempera- 
tures, by passing large quan- 
tities of electricity suddenly 
through thin metallic wires 
or strips of metal foil, When 
this happens the wire or foil 
explodes violently, producing 
for a tiny fraction of a sec- 
ond temperatures — recently 
computed by Dr, J. A. Ander- 
son of Mount Wilson Ob- 
servatory, to reach perhaps 
30,000 or 40,000 degrees. It 
is by means of this method 
that Dr. Anderson and his 
colleagues have obtained 
much of the present-day in- 
formation about the structure 
of atonis, but unfortunately 
these electric temperatures 
last for only a thousandth of 
a second or less, so that sub- 
stances cannot be exposed to 
them for any length of time. 
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Left—Side view of one of the sun-power boilers, heated by 
The inclination o for irrigation pumps in Egypt. 
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sun's rays reflected by the parabolic mirrors, which is used to generate power 

f the mirrors is slowly altered through gearing so that ot all times of the day they face 

the sun. Right—View of the engine shed, from the irrigation pump end. 

The surface of the sun, on the other 

hand, has an enormously greater tem- 

perature and maintains that temperature 

continually, thanks to vast amounts o1 

radiant energy generated inside the stun 
which flow outward con- 
tinually through its mass. 
The most recent miea- 
sureinent of the tempera- 
ture of the sun's surface, 
communicated last winter 
to the American Astro- 
nomicul Society by Miss 
Charlotte E. Moore, also 
of Mount Wilson Ob- 
servatory, places this 
temperature at 9,869 de- 
erees Centigrade, equiva- 
lent to nearly 18,000 de- 
grees Fahrenheit. This 
is somewhat greater than 

the usual estimates, but is 
probably correct. In any 
event, the surface of the 
sui unquestionably 1s 
far hotter than anything 
which scientists can clit- 
plicate on earth. Things 
happen to atoms of 
matter in the sun which 
do not happen on earth. 
That is why plrysicists 
would like so much to get 
earthly furnaces ap- 
proaching the same tem- 
perature, 

One of the commonest 
elements, carbon, las 
never been jused in ter- 
restrial laboratories. <A 
little carbon is vaporized 
in electric ares, but drop- 
lets of liquid carbon 
have never heen = ex- 
amined because they can- 
not be produced. No one knows what 
they would resemble. Perhaps the liquid 
would be dull and black like solid car- 

bon. or like the graphite of lead pencils. 
Perhaps, on the other hand. it would be 
as brilliant and scintillant as a diamond. 
It is not impossible that Jiguid carbon, 
could it be produced, might cool into 
actual diamonds instead of into black 
carbon grains. 

No scientist is much interested in 
making artificial diamonds to be worn 

as jewelry, but that is by no means the 
most important use for these getils. 
Diamond is the hardest substance 
known. It has remarkahle meehanicas, 
optical and atomic properties. Were it 
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The above machine, 
invented by Marcel 
Moreau, Jr., of San 
Francisco, catches 
the rays of the sun, 
deflects them to a 
focus by lenses, and 
creates a heat at 
that point sufficient 
to melt refractory 
substances. Right— 
The inventor and 

his father. 

possible ta cast fused diamond in lab- 
oratories into shapes of scientific or 
practical utilitv. enormous advances 
might be possible im the study of crys- 
tals, the handling of the harder metals, 

and in many other di‘ee- 
tions. Probably the mak- 
ing of itsecd carbon, 
whether or not this be- 
comes fused diamond, 
will require great pres- 
sures as well as great 
heat. Present resources 
of earthly laboratories 
can provide the pres- 
sures, but they cannot 
provide the heat. 

One dilheulty which 
prevents the attainment 
of very great tempera- 
tures in ordinary fur- 
naces is that the heat 
usually is supplied from 
the outsice of the pot or 
crucible containing the 
substance that one wants 
io melt. No known ma- 
terial that might he used 
for crucibles could resist 
the enormous heat neces- 

sary to fuse carbon. The 
crucible would melt be- 
fore the carbon did. A 
part of this difficulty can 
be avoided by using the 
(Coutinued on page 335) 
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“THE MAN FROM THE ATOM” 
_ See Page 329 



Fitting On the Apparatus Wub Which the Professor Hopes to Make Kitby Grow To An Enormous Sirt, Compared To Whom th 
Like Billiard Balls. 
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The Man From the Atom 
By G. PEYTON WERTENBAKER 

I 
AM a tost soul, and | am homesick 
Yes, homesick. Yet how vain is homr- 
sickness when one is wihout a home! 

~ | can but be sick for a home that has 
gost. For my home departed millions 

of years ago, and there is now not ¢ven a 
trace of its former existence. Millions of 
years ago, I say, m all truth and camest- 
ness. Bout [ mus tell the tale—though there 
uno man left to understand it 
iT well remember that morning when my 
frend, Professur Mar- 
tym, called me to hem 
on a matter of the 
greatest importance. I[ 
may explam that the 
Tolessor was enc of 

those mysterrous out- 
Casts, getiusss whem 
Science would not rec- tremendous. It will give you a 

but also the infinitely «mall. 

That was their impression of a word. A 
group of letters. His was of the picture it 

esented in his mind. 1, however, though 
had not the slightest claim to screntihic 

knowledge, was romantic to « high degree. 
and always willmg to carry out his strange 

experiments for the sake of the adventure 

and the strangeness of it all. Aud so the 

advantages were equal, I had a mystersous 

personage ready to furnish me with the 
unusual He had a wHling subject to try 

out his inventions, for he reasoned guite 
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F you are interested in Einstein's Theory of Relativity, you cannot afford to 

miss this story. 
worth reading and rereading many times. Ii 

been a puzzle to you, this story, written in 

your interest from start to fnish The 

scorned the petrmess of a most ingenious and easily understandable manner.—E DI 

beg able to visualize the results of his 

work, Professor Martyn first grasped the 

ateat results of his contemplated work. the 
‘ast, far-reaching effects, and then built 

with the end in view. 
The Professer had few friends. Ordinary 

™OG avoided him because they were unable 

 anderstand the greatness of his wision 

and .e Plainly saw pictures of worlds 

be verses, they vainly groped among 
Metares of his words on primed paged. 

naturally that should he himself perform 

the experiments, the world would be in 

see i of losing a mentality it might even- 

tually have need of. 
And so it was that T hurried to him with- 

out the slightest hesitation upon that, to me, 

tous day of days in my life. [ Tittle 

realized the great change that soon would 

come over my existence, yet T knew that ] 

was in for an adventure, certainly startling, 

possibly fatal. I had no delusiems concern- 

a feand Professor uae in his tind 

bent ith the eyes of a miser count- 

fog his gold wien a tiny machine that might 
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i hig scientific stores of the year and is 

piu si aieginialips f the Theory of Relativity has 

plain English, cannot fail to hold 

thoughts expressed in this ato 

great insight, not only into the infinitely large, 

Better yet, relativity is br hy 
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easily have fitted m my pocket, He did tot 
see me for a moment, but when he finally 

looked up with a sigh of regret that he 
must tear his eyes away from this mew and 
wonderful brain-child, whatever it might be, 

he waved me a little unsteadily into a chair, 
and sank down in one himself, with the ma- 
chine in his lap. I waited, placing myself 
in what | considered a receptive mood 

“Kirby,” he began abruptly at last, “have 
you ever read your Alice in Wonderland?" 
I gasped, perhaps, in My surprise, 

“Alice nme! are you 
joking, Professor?” 
“Certainly not,” be as 

sufed tne "| speak 
all Seriousness 
“Why, yes | have 

read it many times. In 
fact, it Khas always 
struck mec as a book 
to appeal more to an 

adult than to a child 
Rut what—!I can't se 
just bow that is im- 
portant.” Fie smiled. 

“Perhaps | am playmg with you unduly,” 
he said, “but do you remember the episode 
of the two pieces of cheese, if my own recol- 
lection is correct, one of which made one 
grow, the other shrink ?” 

I assented. “But.” I said incredulously, 
“certainly you cannot tell me you have spent 
our time in preparing magical cheeses?" 
He laughed aloud this time, and then, seemg 
my discomfort, unburdened himself of his 
latest triumph. 

“No, Kirby, mot just that, but TI have 
indeed constructed a machine that you will 
be incapable of beleving until you try it 

(Continued on page Wh 
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Doctor Hackensaw’s Secrets 

By CLEMENT FEZANDIE 

(Autuor’s Notr.—Shall we ever be able 
fo make telescopes sufficiently powerful to 
reveal ting brings on the moon, if ony such feist. Unguestionably, yes; and in my opin- 
ion the fhmg would not be impossible of the 
wesent day, by succesrity magnification, 
wsing due care to reduce distortions to u 
Hininion gad ilweunating each suceessite 
mage to make up for the loss of light at 
ach wWlumimation, The foct that we Aave 
found neither air nor water on the moon is 
*y No means proof thai living beings of some 
fort do not dull Rhere,) : 

a ILAS," said Doctor Hackensaw, im- 
pressively, “I'm going to reveal to 

you another of my secrets to-day, 
one that may have far-reaching con- 

sequences and prove of greater im- 
portance than any of my other inventions. 
1 am going to let you have a look through 
my Super-teicscope.” 
hoe have mvented an improved tele- 

_ “*¥es’ and ‘No’ to that question. In real- 
ity I have devised a new instrument to take 
the place of the telescope, and far superior 
to the latter in its power of magnifying 

4 

“3 
j 

- 

call : ties Bdge phan ewe the Teleriaion Sereeo and Waited While ‘Doctor a sal Adjusted His Instruments. And Thee ihe 

duet, It ha Seencwkht Huey and Thisterted, Doe to th : 
| You a Tolerably Clear Idea of Conditions om the Mang te UFINE Power Used. Borie a Suticient 

No. 19 

The Secret of the 

Super-lTelescope 
bodies without detracting from their clear- 

ness. 1 spent many years trying to improve 

our present telescope, but only with partia! 

success. 1] began by offermg fabulous sums 

to a celebrated firm of opticians if they 

would produce for me a telescope far supe- 

rior to any before made. The result was 

almost nil. A big bill to pay and nothing 
to show for it. Not a single new discovery 
of any consequence resulted. I then decided 
to take matters into my own hands, break 
loose from tradition, and start on a new 
tack. A telescope is nothing but a magnify- 
ing istrument, and there seemed to me no 
reason why the image of a star or planet 
could not be received on a mirror and then 

maguifed to any desired extent. 

SEVERAL PROBLEMS TO SOLVE 

“Of course there were several problems 
to solve: 1. As each magnifcation dimm- 

ishes the light. there must be Mean 

creasing the original Dght received fr of 
star or planet itself 7 Every rete the 

aid hence every magn heat ion, I, 
certain apr Lae of distortion in the ; Ly 

the distortion of course INC Teasing ¥ 
each increase of size. This distortion with 

he reduced '0 a minimum or my ; Ming 
would be worthless. JF Refraction oo 

the same for light of different color, R ais 
at each magniheation there is a 4, : 
for the light to separate into all the oan? 
of the rainbow. This ts known 25 “chro. 

matic aberration and mvaat he guarded 
against. 4. Any imperfection in the 
themselves, OF any impurities in the earnik 
atmosphere will be greatly ao The 
are the four principal troubles. Ba 

TELESCOPE IMAGE ENLARGED tn 
CESSIVE STAGES 

“T accordingly used the following methed 
I] received the first magnified image of 
moon on a mirror. This mirror I jlhps, 
nated by a powerful electric light, and they 

threw a magnifed image from this on 4 
ecreen, which was in reality a second mr. 

(Cantimucd on page J93) 
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om the Screen a Pierure Unlike Anythin He Had 
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Helos!" Tobby Called Incautiously. 
& Rather Small, 
Where Tasected Ends Hung 

The Girl Spran 
ery Som Girl, Dreseed In a Flowing Granite Germent from Shoulder to Knee, 

Down Mer Side. Her Bare Feet Were Sandaled: Her Arma Were Bare. 

Erect: and Siood Trembling, Lyre in Haeod. op They Hurried Forward 
‘ Which wee Gathered at the Waist with os Golden Cord 

Her Gloasy Biack Hair, Gathered at the Neck with 

€) 192, by SCIENCE & INTENTION 

Tubby Saw She Was 

Leop, Hung in Prolusen Mearly to Her Waelet Her Pace Was Delicately Ovel—Her Checks o Pure Pink-Whte, Her Mouth Was a dingkh Golden . 
fel Her Lips Pretaly Bowed. Her Dark Eves, Which Mad Long Bleck Lashes. Were at the Moment Wide With Surprie¢ aod Fear. 

though About to Dash Awey—e Startled Nymph Hesitating Before Flught 
She Stace on 

Around the Universe 

ba tan Cuartee Ill 
ICH TUBRY AND SIR ISAAC: MEET THE VENUS-GIRL AND LEARN OF THE PLOT ‘TO DESTROY THE EARTH 

UBBY had gone to seep in the star- 
light and very dim moonlight He 

_ awoke, most uncomfortably warm, to 
find the ghring sunlight beating di- 
rectly on his bed through th - De ig hrough the bed 

in 7 Ing ameng the stars 

. black shy, molerably bright, exces- i 
te an Jay blinking and gasping: 
of bed snd ie memory, he leaped out 
Shade. jer duwn the green roller 

‘ce a without vibration, silent 
room wast hotter than mid- 

Was the professor? Was 
"Oh-k pepe: What time was it? 

leaac’ estor !" Tubby bellowed. 
* Yoe answered him front 

“Oh, ‘ ‘ tien f *Wake, are you? Come on > Bren as toolly as gee 
ittting on = 4 in 4a few Moments, 
roy rh when nes Clothes—white flannel 

: white * Duckskin shoes and white 

By RAY CUMMINGS 
SECOND INSTALLMENT 

mtgligere shiri—which he had found in the 
bureau drawers and the wardrobe. He was 
glad to fimd them there, and glad that they 
fitted him so perfectly, for he wanted to 
look his best when arriving on Venus, 
When be got downstairs be found Sir 

Isaac also dressed all in white, with his 

shirt slecves rolled up and his shirt open at 
the throat exposing half his boney but broad 
chest, Around his forelead was tied a 
white silk handkerchief to keep the hair out 
of his eyes. He was sitting at the instru- 
ment room table, workimg at his interminable 
hgures. 

The side window of the room, which was 
now turned away from the sun, showed only 
the black void of space with its glittering 
stars. Through another window, m the 
floor directly under Sir Isaac's feet—which 
Tubby had not known to be there since it 
had been covered the night before—a soft, 
pale-bluc light was streaming. It flooded 
the entire room, more intense than moon- 
light, bot blue rather than silver. | 

Sir Isaac looked up from his calculations 

and sailed. 

call you.” . 
“The sun woke me up.” said Tubby. “Its 

awful hot op there. It ain't s» cool 

l was just coming up to 

33k 

What's that blue 
W' hat 

down here cither. 
light from’ How are we gettin’ on? 
time 15 it?" 

Sir Isaac laid down his pencil reluctantly. 
“Seven thirty-three,” he said. “You've had 

a good long sleep. 1 just altered our course 
again, We intersected the orbit of Venus 
twenty-seven mimutes ago, so 1 thought | 
had better turn and head directly for her. 
That's why the sun swung up to your win- 
dow,’ 

Tubby hung his natty Panama hat on a 
rack and approached Sir Isaac, 
“What's that blue light? Venus?" ., 
Looking down through the window, Tubby 

saw directly beneath them an enormous blue 
half moon, with dark, irregular patches all 
over it. Against the black background of 
space it glowed with mtense purity—-its pale- 
blue light making it seem ethereal—umreal. 

“That is Venus,” said Sir Isaac softly 
“You can see the whole of the sphere when 
your eyes become accustomed to the light.” 

A moment more and Tubby saw the dark, 
unillummated portion, He saw, too, that 
where the edge of the light crossed the face 
of the globe, it was mot a continuous line, 
but was broken into many bright spats and 
patches of darkness. 

(Contmwed om poor F4R) 
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Miraculowsly Professor Carbonic Opened Hie Eyes, and Hose To His Peet His Eyes Were Like Balle of Fire; His Lips Moved Inawdibly, wid Aa Top 
Moved Litth Blue Sparks Were Seen To Pasa From One To Another. 

In the Professor's Brain, With a Dose Powerful! Enough To Restore Ten Men 

ROFESSOR CARBONIC was dil 
genily at work mi his spacious labor 
atory, analyzmg, mixing and experi- 
menting. He had been employed for 

more than fifteen years im the same 

pursul of happiness, im the same house, 
sare laboratory, and attended by the same 
servant witifiati, a2 Mmepreas, who in her herr 

period of service had attained the phumpness 

and respectability of two hundred and ninety 
pounds 

Mag Nesia.” called the professor. The 
servant's name was Maggie Nesia—Profes 
sor Carbonic had contracted the title to save 

time. for in fifteen vears he had not tnounted 
the heights of greatness; he must work 
harder and faster as life is short, and elimi- 
nate such shameful waste of tume as putting 
the “gie” on Maggie. 

“Mag Nesia!" the professor repeated. 
The old nmegress rolled sluwly into the 

room. 

“Get rid of these and bring the one the 
boy brought today,” 
He handed her a tray containmg three 

dead rats, whose brains had been subjected to 
analysis. git 

"Wea Marse.” answered Mag Nesta in a 
tone like citrate. 

The professor busied himself with a new 
preparation of zinc oxide and copper sul- 

phate and sal ammuniac, his lates¢ concoc- 

ton, which was about to be used and, like 
its predecesssors, be abandoned, 

May Nesia appeared bringing another 
rat, dead. The professor made no experi 

ments an live animals. He had hired y boy 
in the neighborhoeud ty bring him fresh dead 
rats at twetity-Ave cents per head. 
Taking the tray he prepared a hypodermic 

WW: are certain that you will 
fF enjoy “Advanced Chemis. 

try.” It is a satire that 
cannot fail to amuse you. Whule 

. Mr. Huckels has treated the Bubject 
| lightly and is poking fun at OUT sci- entists, nevertheless, there is more truth than satire in his story, 

For the up-to-date scientis: today 
is pretty well convinced that aj 

| chemical, as: well as Physiological 
actions, have their origin in the 
electric current, We are certain you 

/ will like this story—EDITOR 

= SS ee _ 

332 

Hit Halr Stood Gut From Hie Head The Chemical Reaction War Gon 3 
He Vottered Sherhtly 

the carcass through the bon. He 
hypodermic, hali hopelessly, half jf 
antly. “The old negress watched him, = ; 
had dome many times before, we Tid 

the same pitiful expression, Fine 
for the man himself ar for the ssi 
Mag Nesia seldom expressed Mer" 

[nse rting the hypodermic necdie o> 

jetting the contents of the avr ing’ 

lessur Carbonic stepped back 
ete 

PROF CARBONIC MAKES A G8™ 
COVERY 4w 

“Great Saints!" His vowe mw 
been heard a mile. Sihowly the ee a 
Ean to point skyward; and 2% fesse 4 Nesia began to turn white. Pro! rem 
bonic stood as paralyzed. The = uf a 
and moved his feet. The mea et 
Years made one jump with the * i 
a boy of sixteen, he grabbed a? hen 
raul ea and held it high abev* 

¢ lumped about the room. jos 
Spying the negress, whe watt it 

seemed wnable to move, te ge * i 
around her, bringing the tT ie! % face. Around the laboratory ee 
fo the tume of the negress 3 ot ad 
Professor held on, and the — 

(Continued on A 
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ERHAPS the most difficult thing 
that a human being is called upon to 
face is long, concentrated thinking. 
Whether you are a lawyer, trying to 

lormulate or memorize the pleading of a 
special case, whether you are an inventor 
with an intricate problem to be solved, 
whether you are a playwright trying to hatch 
out a knotty plot—assiduous concentration on 
the subject becomes necessary. 

Most people who desire thus to concen- 
trate find it necessary to shut themselves up 
in an almost soundproof room in order to 
go ahead with their work, but even here 
there are many things that distract their 
attention. 

Suppose you are sitting in your study or 
your work room, ready for the task. Even 
if the window is shut, street noises filter 
through, and distract your attention. Some 

woop 

CORK 

de - 

FOR OXYGEN 

SUPPLY 
a 

ral 

PAINTED 

BLACA 
oe 

Details of the ¢,y7 if 
Isolator helmet. = 
Vislon is through WOOd 
slots as shown. 

The author at work in his private study aided by the Isolator. 
the worker can concentrate with case upon the 

AIR SPACE 

COTTON 

co RK i 

The Isolator 
By HUGO GERNSBACK 

MEMBER AMERICAN PHYSICAL SOCIETY 

Outside noises being eliminated, 
subject at hand. 

one slams a door in the house, and at once 
your trend of thought is disturbed. 
A télephone bell or a door bell rings some- 

where, which is sufficient, in nearly all 
cases, to stop the flow of thought. 

But even if supreme quict reigns, you are 
your own disturber practically fifty per cent. 
of the time. You will lean back in your 
chair and begin to study the pattern of the 
wallpaper, or you will see a fly crawl along 
the wall, or a window curtain will be moving 
back and forth, all of which is often sufh- 
cient to turn your mind away from the im- 
mediate task to be performed. 

The writer repeats that the greatest diffi- 
culty that the human mind has to contend 
with is lack of concentration, mainly due 
to outside influences. 

Ii, by one stroke, we can do away with 
these influences, we will not only be bene- 

Right below: A sectional view of the ideal 
office or study where work requiring con- 
centration is to be performed. Every de- 
vice for the comfort of the occupant is pro- 

vided. 
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fitted greatly thereby, but our work would 
be accomplished more quickly and the re- 
sults would be vastly better. 

The writer, who has to perform, almost 
daily, in connection with his editorial duties. 
many tasks that involve considerable concen- 
tration, has found out that it is almost im- 
possible to keep his mind on a subject for 
five minutes without disturbance. For that 
reason, he constructed the helmet shown in 
the accompanying illustrations, the purpose 
of which is to do away with all possible 
interferences that prey-on.the mind. 

The above photograph shows a close-up view 
of the Isolator helmet, The oxygen supply 

enters the helmet via the tube shown. 

The problem was first to do away with the 
outside noise. The first helmet constructed 
as per illustration was made of wood, lined 
with cork inside and out, and finally covered 
with felt. There were three pieces of glass 
inserted for the eyes. In front of the mouth 
there is a baffle, which allows breathing but 
keeps out the sound. The first construction 
was fairly successful, and while it did not 

(Continued on page 281) 

PAIR LEAVES 
THROUGH BAFFLES 

Hi TRIPLE PANE 

CHAMBERS 

ICED AIR, wel “Het 
. por “fa t IN 

SUMMER, “7 
BAFFLE ; 

“AN | 
In the ideal of- 

fice, all sounds 
that would annoy the 

occupant are eliminat- 

‘ ed by specially construct- 
ed doors, walls and win- 

dows. 



228 
Science and Invention for July, 1925 

Doctor Hackensaw’s Secrets 

No, 41—A Journey to the Center of the Earth. 

Dr. Hackensaw, Pep and Miggs seated within the reconstructed ‘‘Dart” 
on its journey to the center of the earth. 

SYNOPSIS OF PART I. 

R. HACKENSAW after hating determined to 
explore the center of the earth and having 

made preliminary observations, asks his very good 
friend Pepita Perkins, a newspaper reporter, to 
accompany Aim on a trip to the South Pole where 
the excavation was to be started for the trip to 
the center of the carth. They arrive at Dr. Hack- 
ensow's village at the South Pole where a crevice 
tt the earth five miles deep has been discovered. 
iorking first with @ diamond drill and then with 
an “atomic force drill,” one of Dr. Hackensaw's 
inventions, they start work on the bottom of the 
pit. After some hours of drilling, observations 
made by means of a special microphone show that 
tacy are caring another netwral cavern im the 
interior of the carth, The diamond drill is once 
more bronght into play attd soom pierces the re- 
maiming shell of the rock into the lower cavity 
in which a partial tacuum is found to exist, A 
concussion bomb dropped into this cavity proves, 
by measuring the time it takes for the sound of 
explosion to reach the observers, that the cavern is 
over 100 miles deep. 

‘CHAPTER IV 
66 ERUSALEM!” exclaimed Doctor 

Hackensaw. “This hundred-mile 
pit will save us a lot of digging, 
but it forces us to change our plans 

immediately. Evidently a partial vacuum 
exists in this pit, and our first step must be 
to ascertain exactly what degree of vacuum 
exists. Luckily this will be easy, as I have 
a couple of special Geissler tubes with me, 
so constructed that air may be admitted or 
pumped out at will. One of tiuese tubes I 
shall open and let down into the pit. The 
rarefied atmosphere of the pit and that in 
the tube will soon equalize. By passing an 
electric current through the tube and com- 
paring the fluorescence with that of the sec- 
ond tube, into which I can admit more or 
less air until the two tubes emit an equal 
amount of light, I shall know that the 
vacuum in the pit is exactly equal to that 
in the second tube.” 

By CLEMENT FEZANDIE 

The experiment was tried, but when the 
result became known, Doctor Hackensaw 
shook his head, 

“The air density in the pit is really very 
slight,” he exclaimed. “In one way, of 
course, this is an advantage, for it will re- 
eve us of the danger of encountering an 
enormous air pressure down below. But on 
the other hand it will make the start diff- 
cult.” 

“Couldn't you let in more air?” asked Pep. 
“Certainly, and I should unhesitatingly do 

so if I were convinced the pit were only a 
hundred miles deep. I believe it to be much 
deeper, however.” 

“But you said the bomb exploded one 
hundred miles below the surface!” 

“So it did, but’it may have struck the side 
of the pit, or it may even have been set off 
hy the compression of the air in front of it. 
However, to save time we'll do a little ex- 
ploring. The electric aeroplane, “The Dart," 
is provisioned for six months and has an 
oxygen supply sufficient for three months. 
Accordingly, if we are prudent we have lit- 
tle to fear. What I shall do will be to pro- 
vide some twenty-five or more miles of light 
but strong chain, fasten them to the rear of 
the aeroplane and let the car slowly down so 
we Can examine the pit a little. To aid in 
this work I shall have some suits made in 
the style of light diving suits. These will he 
provided with suction-boots made on the 
principle of a fly’s feet—the suction enabling 
me to walk down the sides of the pit with- 
out danger of falling, just as a y walks 
head downwards on a ceiling.” 

“Gee!” cried Pep. “Make a pair of those 
boots for me, too! But won't it be tiresome 
to hold our bodies stiff?” 

“No, I shall have a metal framework 
made to wear under our clothing. The 

(Part IT.) 

be watched. 

downward through the observation glass through which the progress of Dr. Hackensaw is pointing the car can The searchlight is directed downward. 

whole weight of our bodies will thus be 
borne by the metal frame and not by our 
muscles. Of course, we shall not be able to 
use these suction boots so long as the air 
in the pit is so rarefied. It requires normal 
atmospheric pressure to make sufficient suc- 
tion, We can only use the boots in case the 
pressure is greater down below or in case 
I let air from above into the pit. 

CHAPTER V 
Several weeks were required for the neces- 

sary preparations, and Pep was becoming 
very impatient when one fine day Doctor 
Hackensaw called to her: 
“Pack your bag at once, Pep; we start at 

noon |” 
An hour later, the two, accompanied by 

Miggs who was to act as pilot for the aero- 
plane, had descended into the closed chamber 
ready for the start down into the appar- 
ently bottomless pit. 

At sight of “The Dart,” however, both 
Miggs and Pep uttered a cry, for the com- 
pact spindle-shaped aeroplane they were 
familiar with now resembled one of the 
giant squids or octopuses familiar to all 
movie-fans. 

Fastened to the rear of the aeroplane were 
several long tentacles or arms resembling 
huge metal springs, set in a circle. It was 
in fact an almost exact imitation of an octo- 
pus. Below was a second set resembling 
the first. | 
“What in the world are those arms for?” 

asked Pep, in surprise. 
“Those are to serve as brakes,” explained 

Doctor Hackensaw. “As there is practically 
no air in this portion of the pit, our car 
would fall down at a frightful speed if al- 
lowed to drop in.” 

“But I thought the car was to be held 
back by a chain?” 
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ih © ~ = ; for a short distance. But we 

cannot place much dependence on the chain, 

and must soon cast loose from it, anyway. 

Now I have ascertained that the pit is really 

a narrow well in the solid rock. As we de- 

scend I shall force these metal arms against 

the sides of the well and so be able to check 

our descent, or stop completely, at will. An 

electric equalizer will automatically keep the 

pressure equal in each arm so that our de- 

scent will be steady and uniform F-lectric 

refrigerating devices will keep the ends of 

the arms from melting through the heat pro- 

duced by friction against the rock. Sli uld 

one of the arms become worn or injured, 

4 new arm from below will automatically 

replace it. I can set the device so that the 

springs will press against the walls with 

any degree of pressure I desire. 

“But we can't stand here talking. We 
must get inside the car, for we have a long 

way to travel and I don't dare to get up too 

much speed. This will not be a joy ride by 

any manner of means, for we shall be ex- 

plorers. I have an excellent searchlight on 

the car which will reveal our path for a 

mile or more ahead of us, but it would not 

pay to be imprudent.’ 

‘One moment, doctor!” objected Miggs 

“You say that these brakes are needed to hold 

us back. Couldn't you reverse the propeller 
and hold the car back that way?” 

‘Certainly I could if there were normal 

air at atmospheric pressure in the pit. But 
there is so little air here that the propeller 

would have nothing to work against. You 

cannot push the car backwards uniess you've 

got air or something else to push against.” 

‘All right!" said Miggs. “I understand 

hat and I see that without the brakes we 

vould just drop down into the pit } 

the help of the brakes we shall get down 

all right, but if can’t use the propeller, 
WOW 1 LK vor'd are we ev vomg to get 

up again 

CHAPTER VI 

Doctor Hackensaw smiled at the boy's 

westion Don t be afr ic Miggs,” said he 

[ ain not any more anxious than you are 

to be leit down at the bottom ot this hun- 

dred-mile hole, without any means of climb- 

ing up again. You know the old Latin 

proverb Facilis decensus Averni! It 

means that it’s easy enough to go down, 

but not so easy to come up. I didn’t find 

it SO @aSV «ts all that to go down, but mn 

our case it won't be very difhcult to come 

up again.” 

“How will you manage it?” 

“Simply enough. The cause of our trouble 

is that there is almost no air in this pit. 

‘The remedy is self-evident. We must let 

some air in from above, when we wish to 

return. I have arranged with Mr. Sam, the 

agent, to let in air by degrees on our return 

trip. If possible I shall signal to him by 

radio just when to send in the air. In case 

anything goes wrong with our radio appa- 

ratus, however, he is to let in air enough so 

that our car shall be always in an atmos- 

phere of about fifteen pounds to the square 

inch when we return. In such an atmos- . 

phere our propeller can easily raise the car, / Pat 

and we can fly back without trouble. If he . «A — 

let in too much air, the pressure down be- 
< 

low here would be too great and might cause 

trouble 
An external view of the “Dart” on tts journey. Sound waves and ultra-violet rays act as warnings 

es c ' in case the car should approach too close to an obstruction. The side of the car is shown broken 

How can Mr. Sam know where the car away revealing the complicated, yet commodious traveling compartment. The curved plates press- 

- “ . = oe 
; 

: 

is and what pressure if exerts. 
ing against the sides of the shaft are brakes for regulating the speed, 

“The car is itself a large permanent mag 

net, and by means of an ingenious amplify- 

ing device, its distance from the surface of us will take a trick of two hours at the con- searchlight shows the way for more thal 

the earth is indicated on an extra sensitive trols and then have four hours fest. There mile ahead. There is a smoked mass Witl- 

galvanometer in Mr. Sam's office. But to is very little for the pilot to do as every- dow for the pilot to look through without 

leave theory and come down to practical mat- thing is arranged to work automatically as being blinded by the rapid flashing by o1 

ters. There are only three of us in the car much as possible. Yet it 1s only prudent to luminated walls 

so we must take turns as priots Fach of have someone constantly on ruard. Our é ! Ti j 
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The Radic 
Teledacty! 

By HUGO GERNSBACK 
Member American Physical Society 

1 

The Teledacty! (Tele, far; Dactyl, finger—from the 
Greek) is a fufure instrument by which it will be possible 
for us to “feel at a distance.” This idea is not at all 
impossible, for the instrument can be built today with 
means available right now. It is simply the well known 
telautograph, translated into radio terms, with additional 
refinements. The doctor of the future, by means of this 
instrument, will be able Co << ie teeatienstialaeeeaiaal —~ . = ' } 
to feel his patient, as it 

‘= Loop were, at a distance (see 
illustration to right). The 

= fe r= 2 rz : Co) . 

doctor manipulates his 3 i 4. Radio Television 
controls; which are then ss -” Impuises 
manipulated at the pa- J ; _ 
tient’s room in exactly the 
same manner. The doc- 
tor sees what is going on 
in the patient’s room by 

Tee onath ejauloora 
«Poeler™ P bar 

+ * Daf F [ 

means of a television yeaa 
screen, (See other cap- RDO TTL 
tions on this page.) 

/ Showing how the teledactyl is = 
worked. The impulses of the 
teledactyl are transmitted by 

Pafient’s radio to the patient, who, in 
Instrument turn, has a similar instrument, | 

which not only receives but also | 
Magnelic transmits the same impulses. In | 

_. solen- the patient's room is also sta- 
Collecfor cS - a olas tioned a television transmitter, 

‘Microphone’. > ws fd N which transmits the light im- 

D an - pulses back to the doctor- 
opr MS ue 4 be y, 

‘ ‘toe 
Nit 14 y 

a , a ie fey Radia “ i 

a Microphone J’ ,“ dren’ Docfor's 
Circul€ No ve srs Instrument | at : “ 

3 ~. e 

i <ontrol Circuit 
Range ON Amplifier ba (p= piven) 

ae ee i, Rheostal 
— ~— tai, Coal coils 

Rec.Loo p ee ‘Aerial ‘ww, 
+ Radio leleview > Radi a 

\ of Document At Ao pheg | Transmilfer 

eos 
oY Distant Station 

art 
i 

Current Supply 
awe one . Fo Bi alae is 

How the teledactyl operates: The tele- 
dactyl is but an improved telautograph ; 
it works, however, in three planes, where- 

as the present day telautograph works in 
only two directions, The teledacty] is 
connected to a radio transmitter, which 
transmits the impulses; these then are re- 

etived on the patient's instrument, These 
same impulses are then transmitted back 
to the doctor's instrument. The sound 
collector microphone is used so that the 
doctor at the other end can use his radio 
stethoscope and listen to the patient's 

heart-beats. 

_a=-— ss See SS = = 
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Here we see the doctor of 
the future at work, feeling 
the distant patient's arm. 
Every move that the doc- 
tor makes with the con- 
trols is duplicated by 
radio at a distance, When- 
ever the patient's teledac- 
tyl meets with resistance, 
the doctor's distant con- 
trola meet with the sare 

resistance. The distant 
controls are sensitive to 
sound and heat, all impor- 
tant to future diagnosis. 
The doctor sees what he 
is doing by means of the 
télevision screen in front 

of him, 

foramen 1 Ye 
\ Radio Teleview — >i 

of Paflent 

Doctor's Control 
Apparalus In 

Office 

ra 

Transmilling 
— Aerial 

S our civilization pro- 
gresses we find it more 
and more necessary to act 

at a distance. Instead of visit- 
ing our friends, we now tele- 
phone them. Instead of gourtg 
to a concert, we listen to it by 
radio. Soon, by means of tele- 
vision, we can stay right at 
home and view a theatrical per- 
formance, hearing and seeing it 
This, however, is far from sufh- 
cient. As we progress, we find 
our duties are multiplied and we 
have less-and less time to trans- 
port our physical bodies in order 
to transact business, to amuse 
ourselves, and so on. 

The busy doctor, fifty years 
hence, will not be able to visit 
his patients as he does now. It 
takes .too much time, and he 
can. only, at best, see a limited 
number today. Whereas the 
services of a really big doctor 
are so important that he should 
never have to leave his office; 
en the other hand, his patients 
cannot always come to him. 
This is where the teledacty! and 
diagnosis by radio comes in. 

(Continued on page 1036) 

Another application of the Teledactyl. 

Here we sec the man of the future sign- 
ing a check or document at a distance. 
By moving the control, it goes through 
exactly the same motions as he would 
in signing the document, He sees what 
he is doing by means of the radio tele- 
view in front of him, The bank or 
other official holds the document in front 
of a receiving teledactyl, to which is 
attached a pen of other writing instru- 
ment, The document is thus signed. 

- SENDER- - RECEIVER= 
St ee 

a a) ~ en 
> 2 Nee Rl + Line wires ek «es 

) Pen 
spring / Rack 

4 i Rheoslals = asennad 
Ps ’ ¥, 

re. a) The circuit of the well known telauto- 

current oS, Re graph, now used in hotels and banks, 
Supply and by means of which handwriting is 

transmitted to a distance. Every time i 
the stylus is moved it varies the resist- 
ance of two rheostats, which, in turn. 
move two solenoids at the receiving end; 
these move a pen reproducing the hand- 

Writing. 

se) | (C924 BY SCIENCE & i 
Solenoid INVENTION 



10,000 Years Hence 

F we go back but 100 years, and con- 
template how the world looked as, 
for instance, in the days of Napoleon, 
we are apt to be amazed at the way 
in which the world has progressed 

in a technical sense since then. We believe 
we need not call attention to the fagt 
that steam, electricity, and up-to af 
technic have comiterals altered not onh 
the face of the globe, but our very lives 
as well, If such a tremendous change 
has been possible in a short century, how 
then will the world appear in a thousand 
years, or ten thousand years, hence? The 
imagination fairly staggers at the attempt 
to picture what our civilization, if it still 
exists, will look like in the future ages. 
The up-to-date scientist has little diffi- 

culty in predicting certain things that will 
happen in ten or fifty years, but ten 
centuries hence is a large order, even for 
the most intrepid imagination. That prac- 
tically nothing of our present civilization 
will be left after ten thousand years may 
be safely predicted. We may also prophesy 
that the human beings, ten centuries hence, 
will live in entirely altered circumstances 
from those they now exist in. Captain 
Lawson, of aerial fame, for instance, not 
so long ago made the prediction that 
10,000 years hence the human race will not 
live on the surface of the globe at all, 
but will live far above it. His reasoning 
is as follows: 
He states that at the present time we 

are living at the bottom of a vast sea— 
the sea of air—our present atmosphere. 
We all know that on the surface of the 
globe this air presses upon every square 
inch at the rate of 147 pounds with a 
slightly varying pressure. The weight 
that the human body, for instance, has}to 
sustain is approximately 30,000 poundg, a 
tremendous figure. We do not come to 
harm, of course, for the simple reason 
that the pressure is even in all directions, 
but our lungs have been accustomed to 
this pressure and if we suddenly should 
take this pressure away, our lungs would 
burst. Even aviators rising only two miles 
above the surface of the earth have great 
dificulty in breathing. It ts the same 
with the other great sea, the ocean, which 
is also but a fluid, just like the atmog- 
pheric sea, with the difference that tile 
water is of greater density, otherwise 
there is little difference, even chemically, 
between the two seas. ‘ 
The fish living at great depth (the so- 

called deep-sea fish) sustain gigantic pres- 
sures upon their bodies, and if suddenly 
hrought to the surface, burst like balloons. 
This is the exact counterpart of the hu- 
man who wishes to rise to the top of the 
atmosphere. 

Captain Lawson, following his analogy. 
predicts that centuries hence we will be 
living at the top of the atmospheric sea 
instead of at the bottom. In other words, 
the future human being will not be a deeg- 
sea atmospheric animal, but will reside at 
the top of the atmosphere, iinatativaly 
speaking. : 

Captain Lawson does not state the ad- 
vantage of this living miles up, away from 
the surface of the globe, but we may cite 
several apparent ones. Most of the hu- 
man diseases probably are due to bacteria 
and small micro-organisms floating in our 
dense air. It may be doubted that such 
micro-organisms will be found two or 
three miles above the surface of the eart 
Nearly all our diseases, such as tubercu 
Insis, and all other infectious “ey 

By H. GERNSBACKH 
Member American Physical Society 

arise from micro-organisms, which are 
carried in the dense air, so by making our 
future abode two miles above the surface 
of the earth we would at once remove 
one of the greatest causes of death that 
humanity has to contend with. 

Another change for the better in the 
upper atmospheric plane is the obvious one, 
that we will have continuous sunlight. No 
rain, no clouds, no thunder storms, no 
snow are to be contended with, once we 
rise above the highest clouds; and the 
latter never rise higher than two miles 
above the earth. More sunlight, as we all 
know, is most beneficial to human beings, 
and having 100 per cent of it all of the 
time we naturally will be far better off. 
Een MO coer hati ner eT eT eT EM ee am yee 
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It would also seem that the race would 
be greatly benefited by the rarefied atmos- 
phere as we would be able to move around 
better, and would not be oppressed by 
the atmosphere as we are now, particularly 
on hot days, when the air seems to feel 
like a thousand tons on our bodies. 

These are only a few of the obvious 
advantages, but there are many more. 
Thus, for instance, at high altitudes there 
is no dust to be considered, and dust, as 
we all know, is highly detrimental to us. 
We, therefore, may surmise that the hu- 
man race centuries hence instead of living 
upon the surface of the globe will live far 
above it in cities as we have them today, 
if cities they will then be called. 
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Our illustration depicts one of the 
ture cities of about the size of New Y 
floating high up in the air, several mbes 
above the earth. The question of sustain- 
ing such a large body in a rarefied atmos- 
phere will prove to be of little difficulty 
to our future electrical engineers. Just 
as we construct leviathans of the sea to- 
day, some of them weighing as much as 
50,000 tons, we will construct entire cities 
weighing billions of tons, which cities will 

held in space not by gas balloons, 
propellers, or the like antiquated ma- 
chinery, but by means of gravity-annulling 
devices. Already experiments have been 
made whereby it has become possible to 
reduce the weight of substances by elec- 
trical forces. 

Thus Professor Majorana, in an article 
printed in this journal three years ago, 
made it possible to produce negative grav- 
ity by reducing the gravitational pull on 
a lead sphere. Of course, this is but a 
crude beginning. Centuries hence, when 
we wish to raise the city of the future 
high up in the air, we will rely upon an 
electro-magnetic stream of force which by 
reaction upon the ether and the earth, lifts 
the entire city high above the clouds. 

Our illustration is but a feeble at- 
tempt to show how it may be worked out. 
Four gigantic generators’ distributed 
among equidistant points thru the city 
eased earthward electric eh of a ee 
which as yet we can only imperfectly 
imagine. These rays, which ae not light 
rays by any means, but are tremendous 
lines of force, impinge upon the surround- 
ing ether with such stress and speed that 
the entire city is lifted up to the height 
desired. These rays may be likened to 
water streams, which by reaction would 
hold up the city illustrated. In other 
words, 1f we imagine the four rays as 
shown to be substituted by tremendous 
jets of water pouring earthward, and pro- 
vided these jets were continuous, we can 
easily understand that they would support 
the entire city by counter-action of the 
force of inertia of water pressing against 
the lower part of the city. 
By increasing or decreasing the electri- 

cal energy of this future floating city it can 
be lowered or raised as we desire. By 
directing the ravs sideways we will ge 
in the opposite direction. Thus the “ 
tain” of the future city will have a m: 
to steer the city with all its milliony, - 
inhabitants to any part of the globe. 
Where does this tremendous conglom- 

erate take its energy from? The sun, of 
course, The city of the future is not de- 
pendent at all upon the earth for its power. 
Solar energy, which is merely another 
form of electrical energy, will be con- 
verted into electricity and stored away 
covering all the needs of the vast ma- 
chinery, and that of the populace as well. 
Also, we should not forget that atmos- 
pheric electricity is a power that we only 
dimly understand today. This power in 
the future will be turned to the use of 
mankind, and we will then tap a prac- 
tically unlimited amount of electrical 
energy. 

As our illustration shows, the city of 
the future will be entirely roofed over 
with a substance that is neither glass nor 
metal. It will be transparent, but as 
strong as metal and unbreakable, Over 
this dome-like structure, gigantic towers 
are placed, which suck in the static elec- 
trical energy as well as the solar energy. 
Within the covered city the atmospheric 

(Continued on page 950) 
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, 10,000 Years Hence, Will Not Be Located U the Surface of he Earth. It Will Be Floating i Brel H and Such 
army Will Be Unknown to the Ss wellers of the Future. It Will Save un ght, a Voather Will 

Just as Our Leviathans of Sea are Built to Remain on the Top of the ater at All the Floating 
ture Will Afloat Continuously, Supported Only By Shafts of Hlectro-Magnetic Rays, Which San Gravity } Rees tt the Ly 

Up By Reaction. The Ci mg Dweller of the Future Will Not Be Bothered Much With Such Diseases as Tuberc s, Becau 
are Now Transmitted Due to the High Density of the Air Near the Surface of the Earth. Three or Four Miles Further Up Bacteria are ret 

80 Common as Near the Surface of the Earth. 
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if a 280-Mile Gale Sudd 

in Their Path. ould 
Ar Stand a 100-Mile 

Ifa 250-Mile Gale Struck New York 

moon blows 250 miles per hour. Sup- 
pose such a gale struck New York 
City; what would it do to the Wool- 
worth building towering 785 feet in the 

air? Ohl-you say,.we never had a storm 
that blew a hundred miles an ‘hour, so 
it would be impossible to have a 250-mile 
gale; but airmen know that such gales, 
called aerial trade-winds, come - within 
six miles of New York City every 
day, if we measure straight wp, and 
that twelve miles up the wind blows 
miles an hour all the time, at least Ricken- 
backer and other flying aces say so, and 
are even agus on using these trade- 
winds to circle the earth by airplane in 
fifty hours or less. 
Now suppose, that just to retaliate, one 

of these two-hundred-and-fifty-mile-an- 
hour aerial trade-winds should take a 
notion to drop down six miles to New 
York without slackening speed, it would 
only take a minute and a half to get here, 
then what? You assume a wise expres- 
sion and say, “Oh, nothing, that air is only 
one-third as heavy as surface air, so it 
wouldn't push any harder than an ordi- 
nary 83-mile gale, say thirty pounds per 
square foot, and as the Woolworth build- 
ing was built to stand a 100-mile gale, 
fifty pounds per square foot, it wouldn’t 

damaged at all.’ 
But, hold on a minute, you just said that 

I: is said that an ordinary wind on the 

i —_———————_——— 

aerial air was only one-third as heavy as 
surface air, so, of course, it only presses 
five pounds per square inch in every 
direction, or one-third of the fifteen 
pounds per square inch that surface air 
resses in every direction. Then remem- 

her it came so quick that the particles 
of surface air inside the building had 
no chance to get in line and march out, 
so, like people in a theater that catches 
fire, they all crowd and push fifteen 
pounds per square inch outward, while 
the aerial air only presses inward at five 
pounds per square inch; this makes a dif- 
ference of ten pounds per square inch or 
1,440 pounds per square foot outward 
pressure in all directions, including straight 
up. Figured for a wall 10x16 feet this 
would be equal to 160 Samsons pressing 
outward with all their might, 1.440 pounds 
apiece, 230,400 pounds in all. There area 
thousand such walls in the Woolworth 
building so the temple cannot help but fall. 

Suppose we deduct the thirty pounds 
per square foot on the side the wind is 
blowing against. we still have an outward 
pressure of 1,410 pounds per square foot, 
which is thirty times as much as the walls 
were built to stand, so the brick and terra 
cotta and doors and windows would all 
fly out into the face of the storm almost 
as hard as in any other direction, the 
tower and roof would fiy up and the 
air cushion provided at the bottom of 
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2. 

all elevator shafts, instead of gently stop- 
ping the elevators that were going down, 
would expand so suddenly that it would 
shoot the elevators full of people right 
out of the top of the shafts. Even the 
steel safes would blow open as if all the 
money had turned into T. N. T. Not 
only the Woolworth building but the 
whole city would be instantly and com- 
pletely destroyed; still you think told 
the truth at first, it wasn’t the wind that 
did the damage, but the little two-thirds 
vacuum which the wind dropt in its flight. 
Now coming back to that 250-mile wind 

on the moon, where there is only 1/500th as" 
much air pressure as in the storm I have 
just described, I'll say the wind wouldn’t 
urt you any more than a storm of light 

waves that shoot from behind a cloud 
and hit you at the rate of 186,000 miles 
per second. But I can't begin to guess 
what that perfect little imp of an almost 
perfect vacuum will do when dropt in the 
ae 4 of the Woolworth building. I 
think I'll pass that up to the pretty little 
spark dropt by the pretty little cigarette 
in a powder house. 

The worst storm ever recorded at the 
weather bureau in New York blew at the 
rate of 96 miles per hour, and the lowest 
reading of the barometer was 28.68, less 
than one pound below the normal 15 
pound pressure; the worst part of the 

(Continued on page 948) 



An Interview With Nikola Tesla 
By H. WINFIELD SECOR 

T the present day when many 
momentous problems in science 
and international politics are being 
weighed in the balance of logic 
and reason, it is a very opportun 

time, it seems, to listen to the views and 
ideas entertained on some of these prob- 
lems by such a famous engineer and 
scientist as Dr. Nikola Tesla. The in- 
terviewer wended his way across Bryant 
Park in the shadow of the great Astor 
Library and ascended to the 20th floor of 
an adjoining skyscraper, where Dr. Tesla 
has his offices and laboratory. Having 
made known my mission, I asked Dr. 
Tesla the following questions. 

The Disarmament Conference 

Q. Do you believe that the Disarma- 
ment Conference now being held at Wash- 
ington will do much good, especially with 
sa ag to prevention of war? 

1. The extraordinary proposal of Sec- 
retary Hughes has produced a favorable 
impression thruout the world and the re- 
markable readiness with which it was tak- 
en up by the foreign governments is an 
auspicious beginning. Some agreements 
as to naval expenditures and status of 
the Powers in the Pacific have already ma- 
terialized and that other results of value 
will follow there can be no doubt. But 
it is equally evident that they will consist 
merely of economic measures, which can 
have only a negligible influence as pre- 
ventatives of war. 

The primary object of the Conference 
is the reduction of armaments. As the 
safety of any country depends not on the 
absolute, but relative, military strength 
a proportionate reduction of the force and 
equipment suggests itself naturally as a 
means of lessening the cost of upkeep. 
This is a very old idea in the practical 
application of which insuperable difficul- 
ties have been encountered heretofore for 
want of proper standard of reference. 
The requirements are different in each 
individual case and an attempt to make the 
reduction on the basis of population, area, 
resources, industry, commerce, or any 
other national asset, would be manifestly 
futile. Moreover, participation by every 
nation is essential to the thoro execution 
of such a plan, and to arrive at an adjust- 
igent satisfactory to wll would be next 
to impossible. All tnat can be accom- 
plished at present is some equitable treaty 
between the few leading countries for 
minimizing the burdens of war, which 
is highly desirable for economic reasons 
but leaves the main problem unsolved. 
The idea that armed conflicts between 
nations can be prevented by written 
covenants involves a scientific fallacy. It 
is an attempt to put effect before the 
cause. Experience must precede the form- 
ulation of laws. Universal peace may be 
eventually brought about by civilizing 
forces and agents and international con- 
ferences will then only serve the purpose 
of giving clearer expression to a common 
desire. Nevertheless, the conclusions 
reached at Washington may prove of 
tremendous consequence in time to come, 
especially for this country which, until 
lately, has adhered to its traditional policy 
of isolation. | 
On general principles three courses are 

open to the United States. Onc is to 
continue arming and maintain an over- 
whelming superiority over other nations. 
The inexhaustible wealth of this country 
would easily enable it to keep up the pace 

and if safety is placed above every other 
consideration this should be done. The 
carrying out of the program would call 
for vast outlays but under the conditions 
existing American military supremacy 
might, perhaps, be the best means of in- 
suring general prosperity and welfare. The 
second is to advocate complete disarma- 
ment insofar as the enforcement of law 
and order would permit... In that case 
this country would still be safe, as its re- 
sources would enable it to prepare for 
war quicker than any foe. The third is to 
enter an agreement with other powers, 
limiting the armaments, which would vir- 
tually mean an alliance involving more or 
less hazard and peril, 

As regards the abolishment of war, the 
measures adopted by the Conference to 
this end will be as futile as all the pre- 
vious ones. Opinions on this subject are 
divided. In the view of some, war is the 
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INIKOLA TESLA has no doubt | 
one of the greatest intellects : 

of his time. Our readers will be : 
| pleased to peruse his latest ideas : 
concerning world matters of inter- i 
est to all of us. We have stated in i 
our columns before that Dr. Tesla 
is at least 100 years ahead of our 
times. Many of his prophecies : 
have come true in the past, and we : 
believe that the words which he ad- [ 
dresses to the world thru SCI- ;: 
ENCE AND INVENTION will 
be listened to attentively by all. 
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greatest curse; others think it is a psy- 
chological necessity and beneficial—like a 
storm which clears the atmosphere. There 
is a perpetual conflict going on between 
nations as well as individuals. Ordinarily 
it is merely a competitive struggle, oc- 
casionally it becomes a deadly strife. This 
is primarily due to imperfect mutual under- 
standing and the basic piece cause is 
the immense extent of the terrestrial 
globe. The most effective means towards 
insuring universal harmony and peace is, 
accordingly the annihilation of distance 
which must be brought about in three dis- 
tinct respects: (1) dissemination of intel- 
ligence; (2) transmission of energy, and 
(3) transport of bodies and materials. 
All this can be done thru the development 
of the wireless art. As the first step I 
proposed twenty years ago my World- 
System which would leave all the present 
means intact and enable instantaneous 
transmission from one to any other point 
of the globe, of signals, speech, pictures 
and characters of every description. I 
have made important improvements since 
and am almost assured that a number of 
comparatively very small and compact 
plants, with a telephonic range of twelve 
thousand miles and devoid of high towers, 
will be put in operation in various coun- 
tries. f immeasurably greater conse- 
quence, however, will be the wireless 
transmission of energy, which can 
successfully effected by the use of the 
same underlying principles and will make 
cheap motive power for all purposes 
available everywhere. Then it will be pos- 
sible to propel flying machines at great 
speed without fuel and thus space will 
be annihilated and the impediments to 
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contact and mutual understanding re- 
moved. 

Future Wars 

Q. What are your views on science in 
respect to future wars? :, 

A. Discovery and invention ever tend 
to intensify the forces and agents for 
attack and defense. The wars of the fu- 
ture will have no semblance to those 
waged up to now. They will cause less 
physical suffering but will be all the more 
terrible. The countries engaged in the 
conflict will not send out armies, fleets, 
or aerial squadrons to meet in battle, but 
crewless vessels will be launched from one 
to the other with enormous speed and at 
distances of thousands of miles. Such 
apparatus does not exist but could be 
eae constructed and in an article on 
“Telautomatics” which appeared in the 
ELECTRICAL EXPERIMENTER (former name 
of ScieNcE AND INVENTION) of October, 
1919, I have endeavored to convey an idea 
of the same. These infernal engines will 
drop quantities of poisonous gases and 
other destructive chemicals on any city 
or place, the geographical position of 
which ts accurately known. Battleships, 
guns, torpedoes, submarines and even 
manned flying machines will become of 
trifling importance and there will be no 
need for admirals, generals, or command- 
ers of forces, as all the work will be done 
by electricians, engineers and mechanics. 

International agreements will not stop 
war, for the simple reason that they will 
be ignored the moment the life of the na- 
tion is at stake. To preserve itself it will 
sacrifice everything else. That is why 
Germany violated the neutrality of Bel- 
pm and why Italy deserted her allies. 
efore universal peace can be attained the 

whole human race must be changed for 
the better, thru closer contact and culti- 
vation of a higher ideal, which will gradu- 
ally supplant that of patriotism. 

Is There Vegetation and Life on the 
Moon? 

.Q. Do you believe that there is vegeta- 
tion and life on the moon, which we have 
always been taught possesses no atmos- 
phere capable of supporting such? 

A. I have read with great interest the 
announcements of Professor Pickering, as 
well as some adverse comments on the 
same. Personally I am inclined to place 
greater faith in the statements of a pains- 
taking specialist than in the opinions of 
those who have not studied the subject, 
however competent they might be other- 
wise. The observations of this astronomer, 
if confirmed, will be of great importance, 
not only to science, but because of the - 
psychological effect on human beings. I 
have always thought that any evidences of 
life on other planets would be of incalcul- 
able benefit to our world, and this is why 
I have devoted much of my energies to 
interplanetary communication ever since I 
received, in 1899, the singular disturbances 
that, according to all experimental evi- 
dence, emanated from Mars. 

Future of Electrical Engineers 

Q. What are the chances today and in 
the immediate future for electrical and 
radio engineers? 

A. As regards the application of ele :- 
tricity, although the development of late 

(Continued en page 957) 



Be Conducted From the Viewpoint of Dr. Tesla. Machines of Destruction More Terrible Than Anything Concocted 
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This 1,000-Foot Monster Airplane of the Future, Which Can 
Cargo, Is Not a Wild Dream, But a Reality. A Smaller Similar 

This Future ‘Batwing’ Will Fly at the Tremendous Speed Bullt by Mr. Wm. B. Stout. 
Machine 

Trip From New York to London Will Take But Six 

E are about to witness a great 
revolution in airplane construc- 
tion in the very near future. The 
present airplane as far as its con- 
struction is concerned has about 

reached its limit for a number of reasons. 
One'of the most important reasons is that 
the extra bracing and struts required to 
give strength to the present day giant air- 
plane retards its speed due to the greatly 
added air resistance. The other chief rea- 
son is the limited passenger and cargo space 
available even in our huge, present day ma- 
chines. Every pound of cargo that we add 
increases the spread of the wings and again 
makes it necessary to use more and larger 
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Below: Actual Photo 
of the Hollow-Wing 
“Batwing” Airplane 
Invented by Wm. 8B. 
Stout, Who Was As- poe near 
sisted by Orvitie 
‘Wright and the U. §&. 
Government. The Ma- Se 
chine a Bullt In 
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struts, which in turn decreases the speed 
of ‘the machine. 

During the war William B, Stout, an 
American aeronautical engineer, formerly 
with the Air-Craft force in Washington, 
produced a wonderful new airplane, a pho- 
tograph of which appears on this page. He 
was assisted by Orville Wright, the inven- 
tor of the airplane, as well as the U. S. 
Government, The machine is known as the 
hollow wing type, and it is claimed that 
this machine anticipates the German ma- 
chine of the same type recently put into use 
in the United States. Mr. Stout built his 
original machine at Dayton, Ohio, during! 
the war and the first flight of the new air- 
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The Airpla 

Carry From 1,000 to 1,500 Passengers and Tons of 

A Side View of the Ajir- 
plane of the Future. wie Lower 
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Note That Such a Machine Has 
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(See Actual Photo Below) 
of 500 Miles an Hour. 
Hours! 

as Already Been 
In Other Words, the 

plane was made in the year 1918. 
The plans had been kept secret and more 

than 1,000 men located in different cities 
made the various parts of the machine in- 
asmuch as the Government wished to keep 
the design secret. However, photographs 
and blueprints were stolen during the war 
and thus found their way into German 
hands, thus giving them the idea for their 
airplane. 

The revolutionary feature of the Stout 
“Batwing” is nothing but a giant double 
wing with all the machinery, trussing, etc., 
housed right inside of the hollow wings. 
The engines are placed in the front edge, 
while the passengers and cargo are enclosed’ 

Siva between the wing surfaces. The 
important point is that every 
part of the machine exposed’ to 
the air is designed with the sole 
idea to LIFT. 

Altho the new airplane has 480 
square feet of wing surface, or 
40 square feet more than an 
army two-seater, it only weighs 
half as much as the latter. In 
other words, 1,550 pounds as, 
against the 3,220 pounds of the 
army machine! 

The “Batwing” has been test- 
ed in a wind tunnel for a speed 
of 217 miles an hour, and it is 
claimed that it can rise easily to 
32,000 feet. It can climb a mile 
in 244 minutes and all this is 
accomplisht with a little 180 
horsepower motor. An _ unex- 

* pected result of the new con- 
struction is that inasmuch as the 
radiators are housed inside of 

Are 

the Ajlr. 
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Eight 100-Foot Monster Propellers Drive the Huge Air Liner, Which ts Entirely Enclosed Within a Metallic Envelope Made of Magne- 
sium, a Metal Thirty Per Cent Lighter Than Aluminum. 
it Ie SAFER Than the Present Type Airplane. Due to its Huge Surface, 

Aitho This Airplane Does Not ‘‘Look Safe,’’ Experiments Have Shown That 
uch a Machine Acts Like a Parachute, and Actually Pre- 

vents the Air Monster From Making a Teo Rapid Descent, 

the wings, the passengers and pilot are 
easily kept warm when the machine rises 
to high altitudes. 

Another novel idea presents itself in the 
larger types, where the landing gear is made 
to pull into the wing so as to give less air 
resistance. So much for the machine that 
has been actually built and is in existence. 
We now get a good conception of what the 
huge aerial liner of tomorrow will look like. 
We have tried to show in our large illus- 
tration just how such a new aerial monster 
will appear in ten or fifteen years from 
now. All of our precon- 
ceived ideas as to what an 
airplane should look like are 
swept away by Mr. Stout's 
revolutionary invention. 
The important and out- 

standing fact as well as the 
revolutionary possibilities 
which made the “Batwing” 
possible are best explained 
in the following: 

The lifting power of an 
airplane wing depends sole- 
ly on tts curve and it ts not 
affected by its _ thickness. 
You will have to ponder 
awhile over this seeming- 
ly impossible statement, 
which is not a theory by any 
means but has been brought. 
out by actual tests of Mr. 
Stout’s “Batwing.” In other 
words, this means that the 
future airplane will be con- 
structed, not like a frail 
kite-like, machine, such as 
our present day airplanes, 

ad 
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but rather like an ocean greyhound built 
on sound engineering principles, Once our 
struts and braces are enclosed between two 
parallel surfaces nearly all our wind resist- 
ance vanishes and the plane can be pusht 
ahead at a very much smaller expenditure 
of power. Not only this, but the size of the 
future airplane ts no longer of consequence 
as long as we have sufficient power to pro- 
pel the airplane. Furthermore, if we pro- 
vide sufficiently large landing fields or air 
ports, the airplane of the future can be built 
in unbelievably large proportions, 

CHASSIS 
A thou- 

Bottom View of the Machine. Note Particularly the Chassis or Landing Gears 
Machine—Just Like a Bird Draws Its Feet Close to the Body to Cut Down Alr Resistance. 
ing Skids, Teo, Withdraw, But Are Pusht Qutward Just Before Landing. 
Lower Surface of the Machine Are Glass-Covered Portholes. 

sand-footer will be nothing to wonder at 
tomorrow and will be as common as the 
200-foot steamship is today. 
We have tried to show in our large illus- 

tration how such a thousand-foot monster 
appears winging its way homeward from 
its European trip. A machine of this kind 
driven by a great many propellers easily 
averages 500 miles an hour and for that 
reason can make the trip from Europe 
readily in six or seven hours. In other 
words, a man can transact business in New 

(Continued on page 576) 
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By li. WINEFIZLD SECOR 

INCE the invention of the first air- 
plane, practically every inventor who 
has evolved new principles for the 
propulsion thru the air, of a heavier- 
than-air type of machine, has invari- 

ably advocated the employment of some 
form of air screw or propeller, Every air- 
plane today, used in the armies and navies 
of the world, uses a propeller rotated at 
high speed by powerful engines, developing 
several hundred horsepower. 
Wherefore and hence we have with us 

at present the very latest idea in airplanes, 
not only for small machines, but for large 
ones which may eventually be used for 
transatlantic and transcontinental air travel 
—the propeller-less airplane! One of the 
main features of the new blower-type air- 
plane, here shown and designed by one J. W. 
Webb, of Chicago, is the fact that the ma- 
chine can be elevated vertically from a 
given spot and does not require an elaborate 
landing and starting ground of considerable 
size as at present. 
Among the other features claimed for 

this machine (which employs the resulting 
effects due to sucking downward a power- 
ful draft of air thru the openings in the 
top of the machine, and blowing the air 
out by means of powerful engine-driven 
blowers from under the wings) are the 
following: That the machine will be able 
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*“*Propeller-less’’ Airplane Devised by Chicago 
Serve to Rotate High Speed Blowers Which Develop Powerful Drafts of Air. 
Downward from Under the Wing Surface, 

Any Direction, 

to sustain a considerable load and ascend 
vertically to any desired height; maneuver 
laterally at any desired angle with or against 
the wind; and, moreover, it is capable of 
hovering in a stationary or fixt position in 
any desired point, ascending or descending 
as may be necessary to avoid air currents 
or to take advantage of them. 

Such a stationary flying craft would be 
of untold advantage in military maneuvers 
when used as a wireless station for direct- 
ing artillery fire, and for numerous other 
purposes in both peace and wartime.* 

The inventor of this new propeller-less 
airplane makes use of several aircraft en- 
gines such as the Liberty, or other type of 
gasoline motor, which are directly connected 
to a series of powerful air blowers, en- 
closed in the usual steel housings, these 
fans sucking the air downward thru the top 
of the plane and whirling it around until it 
attains a high velocity, and then shooting 
it out thru the funnels, as shown by the 
arrows in the drawings. The reaction of 
tliese multiple blasts of air against the at- 
mosphere causes the plane to rise. 

The plane is also caused to rise due to 
the partial vacuum produced above it when 
the blowers are started, owing to the power- 
ful suction present. ‘The airplane is di- 
rected or steered in any desired direction 
by deflecting a certain number of blower 
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PILOTS CABIN 
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| || CONTROLS FOR FF 
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air streams by means of suitable dampers 
or valves down thru a series of curved 
nozzles placed under the floor of the ma- 
chine. The powerful drafts of air shot out 
horizontally thru these nozzles react on the 
atmosphere, causing the plane to move in 
the opposite direction, as the arrows clearly 
show. Suitable elevating and rudder planes 
are provided fore and aft also to help navi- 
gate the craft. 

This airplane may be fitted with collap- 
sible wheels for use when descending upon 
land also with pontoons for landing on 
water. The inventor provides a clever sys- 
tem of inflatable pontoons which are quickly 
filled with air from a motor-driven air 
blower. These may be covered with rub- 
ber cloth or doped airplane fabric and not 
only may serve as soft cushions in landing 
the machine, or pontoons for water de- 
scents, but also serve as keels which assist 
in maintaining the machine in a true course 
while flying. The air dampers or valves 
as well as the elevating and starting rud- 
ders are all controlled from the pilot’s cabin 
at the front of the machine. For a circu- 
lar airplane of this type, 32 feet in diam- 
eter, the inventor proposes to use a 400 
H.P. engine, driving eight fans or blowers 
with a capacity sufficient to draw a total 
of 280,000 cubic feet of air per minute at 
a velocity of 55 miles per hour. 
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AIR STREAM WHEN DEFLECTED OUT BOTTOM AIR INFLATED 
TUBES, REACTS AGRINST ATMOSPHERE ANDO ONTOO 
MOVES PLANE HORIZONTALLY. - 

Inventor Which Employs the Usual Engines But Instead of Driving Propellers, They 
These Rapidly Moving Air Currents Are Deflected Out and 

for Vertical Ascension—and Horizontally, Thru Curved Nozzles, for Lateral Propulsion in 
The Vacuum Produced at the Top of the Machine Alds in Ascending Vertically from a Given Point. 
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WO things are essen- 
tial in this world-wide 
battle against the white 
plague, sunshine and 
fresh air. Usually this 

means a costly trip to Colo- 
rado or some other high and 
dry territory. Instead of 
transporting tuberculosis pa- 
tients to the sanatorium we 
should bring the sanatorium 
to the patients. This can be 
done by using giant captive 
balloons, structurally similar 
to the great Zeppelins, which 
can be moored near the large 
centers of population, like 
New York and _ Chicago, 
where this disease is more 
prevalent. 

These giant airships would 
be composed of a rigid yet 
light duralumin _ structure, 
containing eight independent 
helium gas cells. Helium is 
an inert gas, non-inflammable 
and while lifting less than hy- 
drogen is quite light enough 
for good efficiency. 
The patients’ cabin is lo- 

cated on top of the airship so 
as to get as much sunshine as 
possible, while the airship 
crew occupies the lower for- 
ward cabin, and the hospital 
corps occupies the lower rear 
cabin. Since this airship is 
300 feet long and 100 feet in 
diameter, it becomes neces- 
sary to travel from cabin to 
cabin by means of an elevator 
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Floating Above New York 
City, a Haven of Relief 
for the Sick, Especially in 

Hot Weather. 

operated by an electric hoist, 
as shown in the illustration. 
The patients’ cabin contains 

the sleeping quarters, dining- 
room, galley, library, dispen- 
sary, a piano and moving pic- 
ture outfit. Everything possi- 
ble is supplied to permit the 
patients to forget their ills. 

The mooring cable, which 
anchors the airship to the 
ground, carries with it tele- 
phone and electric wires, 
which means electric illumi- 
nation and constant telephonic 
communication. 

Food supplies as well as 
people are conveyed to and 
from the airship by means of 
an electric hoist in the for- 
ward car or cabin. Patients 
who cannot stand the eleva- 
tor trip up to the airship can 
be carried up by an airplane 
ambulance in the manner here 
portrayed, the airplane land- 
ing on or hopping off from 
the giant upper deck easily. 

The airship is usually held 
between 5,000 and 10,000 feet 
altitude. Here the air is pure 
and invigorating, and usually 
cool. There is a promenade 
around the outside of the pa- 
tients’ cabin where they may 
sit or walk. Here, everything 
is restful and quiet. Rain 
clouds usually form around 
5,000 feet, so when they ap- 
pear the airship is allowed to 
go above them. 
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problem which confronts the ma- 
jority of people at this time. It 
18 not only a condition that pre- 

vails in the United States, but is universal 
all over the globe. Due to the war no new 

E need hardly go into a lengthy 
explanation about the housing 

feet 37 | 

bil, SAE } a 

WS Te see 

construction to speak of has taken place 
while the population has increased any- 
where‘ from ten to twenty per cent, depend- 
ing upon the various nations. A condition 
has been created thereby which has become 
well nigh intolerable. Neither houses nor 
apartments are to be had. and those that 
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may be had’ a.e prohibitive in price, indeed, 
he average human being prefers the 

country to the ci He does not live in the 
city because he li es it, but because he has 
to for business and economic reasons, as 
well as for the sake of convenience, The 
man who lives in the country gets fresh 
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air, and fresh produce, while his children in the little village or country place in which we have moving picture houses and the like, 
have ample room to play; moreover he has he resides. This makes tor expensive but in this case the village approaches again 
more room than his city brother. Against transportation of small quantities of goods to the city size with all its congestion, high 
this it is charged that he has no convenience or other necessities. Moreover, in the avy- rent, etc. Moreover, many of life’s neces- 
to speak of. He has to attend to his erage country town, there are few amuse- sities cannot be bought in the village, and 

_ furnace, he has trouble in getting his coal, ment places where a man may take his are usually brought in from the city by the 
_and he,cannot buy all the things he requires family. In the larger villages, to be sure, Continued on page 683) 
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When the Giant Airships of Tomorrow Arrive to Discharge and Take on Freight, Speed Will Be the Principal Desideratum. To Enable the Freight 

to Be Handled in the Shortest Time, So as to Keep the Ship in the Air, It Is Here Proposed to Pack the Freight in Metal Cars—These Cars Being 

r Run in or Out with an Electric Locomotive as Shown. 

S commercial aircraft routes continue 
to develop, one of the promising 
and important features of this 
méthod of transportation is that of 
carrying freight and express ship- 

ments, aside from that of passengers. We 
know that a large number. of passengers 
may be quickly taken on board an_air- 
plane. or ' Zeppelin type airship, but it is 
another problem altogether, when we come 
to consider the loading of a number of these 
large airships with freight in the near fu- 
ture, when aircraft will be as common a 
sight as the ocean steamships of today. The 
writer of thfs article has given considerable 
thought to this phase of the subject, and 
illustrates herewith an idea which he be- 
lieves quite feasible, not to meution neces- 
sary, in rapidly loading such giant freight- 
carrying aircraft, so as to keep them flying 
the greatest amount of time possible. 

It requires several days to load some of 
the large ocean steamships at the present 
day, even with the highly developed load- 
ing and unloading machinery which has 
been installed at sgveral of our large sea 
and lake ports. The scheme shown in the 
illustration will certainly serve to load one 
of these giant aerial Leviathans much more 
rapidly than is possible or has proven pos- 
sible so far in the case of steamships. 
The principal idea in this arrangement is 

to have the freight placed or packed into 
suitable steel carriers or cars, each one 
to contain a given number of tons of 
freight. 
The freight can tlus be gotten ready to 

load into the airship long before the- actual 

shipping time, and when the ship arrives, 
her shipment of freight could be pulled out 
with electric locomotives, running along the 
rails as shown in the picture, and the re- 
turn shipment stowed away in her cavern- 
ous maw, all within a few hours. 

Incidentally, the writer shows in his il-+ 
lustration herewith a new idea in dirigi- 
ble or lighter-than-air aircraft design, wiz.) 
this type of airship comprising two _ indi- 
vidual gas bags joined together by a more 
or less shallow central compartment, which 
can be made of sufficient height to form a 
passenger-carrying compartment with state- 
rooms, etc., for the accommodation of pas- 
sengers. 7 

It would seem a very good plan to pro- 
vide two pilot rooms in the nose of each 
dirigible as shown, which had best be equipt 
with suitable controls,.in duplicate, 
steering and handling the giant aircraft, so 
that in the event that one set of controls 
should become defective, the other set 
could be immediately brought into play. 

This type of duplex airship should oper- 
ate very successfully in the air and should 
not prove any more difficult to handle than 
a single gas bag dirigible. 

One of the reasons for suggesting this 
invention in the design of lighter-than-air 
machines, has been prompted by the belief 
in the fact that the maximum size of single 
gas bag machine has. been about reached in 
the giant craft built by the British, such as 
the R-34, which made a successful trip 
across the Atlantic Ocean, and return. 

To carry more freight than the R-34, for 
example, it woul! be necessary to build a 
longer ship, as the diameter could not,. of 
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course, be very much increased, for the 
length already adopted in the design of the 
R-34. Hence, the present suggestion that 
two such gas bags be combined and rigidly 
fastened together in the manner shown, re- 
sulting in a ship of moderate length and 
easier steering and handling qualities. 

Several other ideas which the writer has 
had in mind for the freight-carrying air- 
ships of tomorrow, are the following: 

It has been found difficult to successfully 
repair gasoline engines used for driving the 
propellers of such aircraft when the engines 
are placed external to the gas envelope or 
cabins of the ship, and therefore it would 
certainly seem the best practice to place the 
driving motors inside the airship, grouping 
the engines as far as possible along a given 
axis so that the engineer crew could take 
care of the motors by passing from one 
engine room to the other quickly. 

It is proposed to drive the propellers thru 
shafting and gears or they could of course 
be driven electrically by motors supplied 
with electrical energy from a_ central 
dynamo and gasoline engine plant, installed 
at a suitable location in the airship. 

With this arrangement, the complete con- 
trol of the airship is greatly improved and 
enables the centralization or focusing of 
all the engine power and other controls. in 
the pilot’s cabin. 
The aircraft of tomorrow will duplicate, 

if not surpass, the large steamships of to- 
day in conveniences for the passengers 
Wireless telegraphy and telephony appara- 
tus will be carried, as well as all of the 
usual appointments, 
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E present to our readers, two 
schemes for utilizing tidal 
power, the one following the 
lines of a plan, originating in 
France, for a power station on 

the British Channel; the other a proposed 
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and those in the side lines closed, the 
water flows in thru the central line actuat- 
ing turbines in the power house. The 
course of the water as it passes thru 
the power station, it will be observed, is 
from the sea towards the reservoir, so 
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In England There Is Very Great Rise and Fall of the Tide. 

installation of a very large size at the 
mouth of the Severn River, England. The 
estuary of this river is celebrated for the 
great rise and fall of tide, which brings 
about the formation of a bore. 

The idea of the French installation is 
by a system of conduits to admit water 
to an impounding reservoir as the tide 
rises. The water entering the reservoir 
passes thru pipes, and referring to the 
cut, with valves in the central line open 

SLUICES 
Serer cect 

that the turbines rotate in a sense deter- 
mined by the direction of this flow. 
When the dam is full and the tide begins 
to fall, power is again developed by clos- 
ing the gates in the central line and open- 
ing those in the side lines. The effect will 
be that the reservoir will empty itself and 
the flow of water thru the power station 
will be in the same direction, within the 
station, as it was before. Thus the tur- 
bines will always turn in the same sense, 
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whether the tide is entering the reservoir, 
or whether the reservoir is delivering its 
contents to the channel. 

The idea of the scheme is simply to 
give the turbines the same direction of 
rotation, whether the reservoir is filling 

In the Severn Estuary a Thirty-Foot Rise and Fall Is to Be Utilized As Shown Above. 
A Half Million Horse-Power Is to Be Developed. 

or emptying itself. The above is perhaps 
little more than a suggestion but it at 
least carries out the idea of a uniform 
direction of rotation of the turbines in 
the power station. 
We now come to the proposed Severn 

River installation. Taking advantage of 
any natural shoals the channel is to be 
dammed with provision of a shiplock 
plant. The dam whose line is determined 
by the natural contour of the river bot- 
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tom, provides, 
as will be seen 
from the cut, 
a wide chan- 
nel leading to 
the lock. In 
the walls 
forming this 
channel there 
are to be in- 
stalled tur- 
bines of a mil- 
lion maximum 
horse - power. 
The power 
which the tur- 
bines can de- 
velop will 
vary over a 
very large 
range. To the 
left of the cut 
is seen the 
River Wye, 
beloved by 
Cook’s _ tour- 
ists, and _ far 
back in the in- 
terior there 
has b-een 
found an ideal 
site for the es- 
tablishment of 
an immense 
lake or reser- 
voir. This 
site it is pro- 
posed to dam 
and to connect 
it with the 
Wye by a tun- 
nel; when the conditions are such that 
the turbines are exerting a million horse- 
power, half of it will be taken off and ex- 
pended for filling the lake. 

Under other conditions of the tide, when 
normal conditions would give the turbines 
very little power, the waters of the lake 
are to be drawn upon so as to bring the 
power up to the normal 500,000 horse- 
power. 

Above the dam a railroad bridge and 
viaduct crosses the estuary. At the locks 
it is doubled so that one set of tracks 
passes on the ocean side of the locks and 
the other on the river side. The object 
of this arrangement is to give the trains 
continuous passage. In locking ships thru 
the gates it will be seen that one track 

OW would 
you like to be 
in -swimming 

at your _ favorite 
beach and suddenly 
find yourself in 
combat with a @gi- 
gantic crab lke the 
one shown in .the 
accompanying illus- 
tration? This is not 
a reconstructed crab 
of prehistoric times, 
doped out in plaster 
and wood by a be- 
spectacled theorist 
or student, but it 
represents’ what is 
said to be the larg- 
est crab in the 
world, and which 
was found in the 
sea-waters off Ja- 
pan. 

This enormous 
creature of the deep 
has tremendously 
large arms with 
pincers, which arms 
extend eighteen 

On the French Coast It Is Proposed to Install a Turbine Plant, 

Direction for Rising and Falling Tide. 
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or the other will always be closed. If but 
a single track crost the locking station it 
would have to be opened every time a 
ship went thru, thus introducing the 
trouble of intermittent passage for trains. 

The method of energy storage, involv- 
ing the use of the artificial lake, contem- 
plates special turbines to be stationed in 
the vicinity of the lake so that, as the 
water 1s allowed to flow into the Wye, 
these turbines will give the power, which 
under the conditions of slack water the 
turbines in the Severn waters cannot sup- 
ply. It is a most ingenious arrangement 
and would seem to contain a good sugges- 
tion for other similar locations. Offhand, 
a number of such power stations could be 
suggested, for on the coast of England, 

Whose Rotors 

We Illustrate a Suggestion for Doing This. 

there are sev- 
eral localities 
which would 
seem open to 
this class of 
treatment. 

In the case 
of the “Severn 
Barrage,” as 
the installa- 
tion is called, 
an enormous 
amount of en- 
ergy will have 
to be stored 
in the lake. 
The tunnel 
for its supply 
is to be driven 
thru. over a 
mile of solid 
rock, and ts to 
have a diam- 
eter of 40 
feet, so as to 
be the largest 
thing of its 
kind in the 
world. 

For such in- 
stallations as 
these, if they 
are to be es- 
tablished on 

this side of 
the ocean, 
one’s thoughts 
go at once to 
the northeast 
where in the 
state of Maine 

and in the provinces on the Bay of Fundy 
there are many ideal sites. Our readers 
will remember the famous waterfall in the 
Harbor of St. John, New Brunswick. 
This waterfall falls in opposite directions 
as the tide changes. Here one of the in- 
stallations we have described as being de- 
signed for the British Channel, might in- 
deed be put into successful operation. For 
many years, coal has been brought down 
from the provinces. Perhaps a time will 
come when power from the ocean will be 
distributed from the head of the Bay of 
Fundy where the enormous tidal rise and 
fall would seem to make possible the con- 
struction of an ideal power plant. 

Shall Turn in the Same 
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feet. The size of 
this huge specimen 
compared with that 
of an ordinary sized 
American crab is 
clearly show in the 
illustration. 

This big crab, in 
order to escape be- 
ing killed, when at- 
tacked by other 
large marine inhabi- 
tants, proceeds by 
the ard Of-hts 
pincers to plaster 
and cover his whole 
body with various 
growths and_ sea- 
weeds, et cetera, un- 
til he resembles a 
bit of the sea bot- 
tom itself, thus 
evading his pursuers. 

The relative size 
of the giant crab is 
also demonstrated 
vividly by its com- 
parison with the 
man shown standing 
with arms extended. 
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ow the Electric’ Sea’ 

\HE very latest war-time animal is 
the electric “Sea Tank" as used by 
the Pialians im a recent maval raid on 
Pola, Austria's famous naval bage, 
From the information available on 

this latest hybrid among war-time offensive 
devices, it is learned that the Sea Tanks 
measure about forty feet in length and six 
feet im width, and that they are propelled 

an 
By H. WINFIELD SECOR 

barbs or knives which can cut their way 
thru nets and other obstacles just like their 
prototypes, the land tanks, first used so ef- 
fectively by the British. This under-water 
demon is provided with several torpecka 
tubes at the bow, and from all accounts, it 
seems that the device was crewless, and 
operated by means of electrical control 
currents sent thera a flexible insulated cable 

=—= BREST oe Ara, 

their way thru the heavy steel mets span- 
ning the navigable approaches to the port, 
within which there lay at anchor Austria's 
fighting flect, and that a mighty Austrian 
battle-ship of the Firwbus Lieites type of 
about twenty thousand tons displacement 

as torpedoed. 
The detail illustration herewith shows 

the probable arrangement of the intenor of 

inteRMITENT GLICTAES : 
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PLECTRAC MOTORE FOS 
RAGNET CONTROLLED Ge ETS 
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Caprright, 1018, by B FP, Cs, 
The Itallan Navy Recently Garrled Gut a Remarkable Attack Gn Pola, Austria's Famous Naval Base, In Which the Latest Engine of War, 
The Electric “Sea Tank," Played 

fiather Ship, 

by électricity. Further, as our illustration 
herewith shows, these Sea Tanks are pre 
vided with an endless rotary chain, running 
lengthwise around the vessel, these rapidly 
moving chains being fitted with sharp steel 

the deni Riddle... 
Paat T 

These Monsters with Their NHet-Cutting Knives and Controlled by Electricity fram a 
ru All the Harber Barriers and Blew Up a 20,000 Ton Battleship. 

commecting with a war vessel, which latter 
nosed if way up to within a few miles of 
the. steel nets guarding the harbor of Pola. 

‘he account of the attack on Pola by the 
Italian Sea Tanks states that they bored 
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the Italian Under-water Tank, also the ar- 
rangement whereby the steel belts carcving 
the net-cutting knives or barbs are driven 
by powerful electric motors, which obtain 
current from a storage battery carmed in 
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The Latest Brilliantly Conceived and Patented Military Weapon ia the Bullet-preof “Automatic Soldier,” Loaded Up With Triple 
Machine Guns For Shooting Bullets, Liquid Fire and "Gas," and Finally—tControlled By Aadio From a Bomb-proof Cugout—This Death: 

Dealing Invention Promises to Revolutionize Modern Warfare an Land. 
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The Automatic Soldier 

S science advances, and as all sores of 
infernal machines ate thrown into a 
modern war, the men m the free 

line trenches become fess and less 
anxious to bear the ull brunt G1 

hich explosive shells, pas attacks, bacyaael hre 

ancl we bvat not, Blo mintter how COUPAL COMMS 

a body of soldiers, their morale is bound to 
deteriorate considerably under a murderous 
mustard gas attack, or under a modern 
harrage. :; 

AS has been 80 OFC demonstrated in 

thia war, if the men im the first and second 
line rrenckes Cani he demoralized, the tnemy 

as a rule can tear quile a gap Lite the li nes, 

and make his assault in strength. Ty we 

could devise some sort of a soldier who 
was bomb and shell proof and who did not 
mind either liquid fire or the most vicious 
kind of #as, our front line trenches would 
be very much more secure than they are 
now. It would be difficult to storm such 
trenches. er , 

This is exactly what.a Danish engineer 
has had in mind when he recently obtained 
patents on a device which he terms an 
“Automatic Soldier.” Trials recently mack 
with a model automatic soldier are reported 
to have been eminently successful. 

Qur front cover as well as the aceon 

panying illustration shows the device 
clearly. The automatic “soldier” briefly 
consists of a special double steel cylinder 
made of shell-proof Tungsten steel or the 
like. There is one outer, stationary cylinder 
and a second inner cylinder, the latter tele- 

escaping into the stationary ome, The en- 
tire device is set into trenches as shown in 
our illustration, the contrivance taking the 
place of a luman solder. These Sa ULOMba 
tons may be spaced fram ore to three yarels 

apart, and the operation is as follows: 
As already mentioned, there are two 

cylinders—one, the outer, in the form ot a 
Can, antl the immer one, 11 cati-shape, tor, 

but with a dome at the top. lhe inner 
cylinder rises up and down vertically and 
normally the dome is level with the sur- 
rounding land, When the “soldier” goes 
into action, the inner cylinder rises etghieen 
inches, which brings it above the parapet o! 
the trench. In other words, the automatic 
soldier normally is invisible, and only can 
be seen when the inner cylinder rises. The 
cuns as well as the entire mechanism are en- 
tirely comrolled by wireless, operated from 
five or more miles at a distance. Ti the 
commander wishes to open battle with Jiuis 

automatons—alter the acrial observer las 
reported the approach of the enemy—he 
merely notifies his wireless control station, 
which immediately senda out impulses, and 
these in a well-known manner operate the 

automatic soldier, 
The first impulse raises the inner cylinder 

above the trench. The second impulse 
pushes the machine guns thru the slots af 
the dome, while a third impulse may rotate 
the inner cylinder sa as to direct the fire. 
The fourth impulse may set off the ma- 
chine guns, each of which, according to its 
inventor. is able. te fire four hundred 
rounds imte any given direction. 
Qur front cover shows the disposition of 

the aerial wires which encircle the main 
steel cylinder. 

it goes without saying that the fire of 
the machine gun can be stopt by radia by 
sending out the correct impulses at any de- 
aired moment, The aerial chserver flying 

By H. GERNSBACK 

over the trench lines containing the auto- 
matic soldiers sends back his wireless re- 
ports so that the fire of the automatics can 
be directed where it does the most good. 
The action of the device is such that the 
instant the guns stop firing, the inmer cylin- 
der immediately sinks into the outer one, 
thus disappearing from view, Tt goes with- 
out saying. that these automatons cannot 
only he used to pump bullets into the on- 
coming enemy, but they can be used as well 
for other purposes—such as to belch forth 
liquid fire or to let loose a gas attack as 
depicted in our cover illustration, Perhaps 
it would not be a bad idea to equip every 
sixth automatic soldier with a poison gas 
rank, all of which will certainly tend to 
stop the most gallant as well as vicious 
attack of the enemy. 

While machines of this kind seem very 
cumbersome, and perhaps not efficient, be- 
cause It may be argued that they cannot 
think, nevertheless they would often be 
very much more vainable than the average 
soldier, For one thing, the machine knows 
no morale—it never retreats. It is mot 
much affected by rifle bullets, and only a 
direct shell hit during a barrage will put 
the automaton fore de combat. 
The automatic soldier is not dependent 

upon the rear for yictwals, as the only 
thing it eats 1s munitions with which tt can 

be supplied at night by way of the trenches. 
It is not affected by shell shock nor mus- 
tard was, and liquid fire has no effect upon 
it. It never surrenders and never turns 
traitor. In order to be overcame, the au- 
tomatics must be destroyed one by one, pos- 
sibly only hy exploding large quantities of 
WoT. against its sides, As long as the 

ammunition lasts no soldier would care to 
approach it, as he would never know when 
the wireless woull set it off, which would 
immediately bring the automaton into ac- 
fan, ne doubt killing the attacker. 

It is difficult to see how ordinary infantry 
could overcome these automatics if planted 
three or four lines deep, Each trench line 
would haye to be won at tremendous odds, 
and there is not a soldier living who would 
stand up under the withering fire of such 
automatons whe know no fear. 

A. device of this kind is, of course, mot 
chimeric, but entirely within the realms of 
present day science, and we would be very 
much surprised, indeed, if the automatics 
would not make their appearance soon at 
strategical pomts along the front. Nor are 
they difficult or expensive in constroction, 
each one of the automatons not neces 
sarily costing more than five or six thow- 
sand dollars, which is but the price of a 
medern iorpedo. The wiréless apparates 
(oes net take up much ream, while the mo- 
tors which drive the entire mechatism may 
be readily operated by a 24-volt storage 
battery placed at the bottom of the large 
cylinder, All the rest of the mechanism ts 
readily worked by comprest air which can 
ie replenished easily at night atter the au- 
tomatics have pone into action during the 
day. This is the case also of ammunition, 
gas or chemicals for liquid fire, all of which 
can be replenished during the night time by 
men Walking up to the machine thru lateral 
trenches, 

Of course if there was mo action during 
the day, there would be no need for re- 
flenishing anything 

It should also be understood that these 

automatics can be operated singly or in 
groups by means of electric cables burted 
into the trenches, if it is preferable to use 
this method instead of the not always so 
reliable wireless, 

HISTORY OF THE RELAY WHEN 
“HUN” MET “Y¥YANE." 

There is a curious fact connected with 
the history of the telegraph relay. It could 
not be patented in Germany, and there- 
fore could not with safety be exposed, In 
IBS two young Americans named Charles 
Robinson and Charles L. Chap had gone 
there with Morse apparatus to try their 
fortunes in building lines. Wheatstone had 
a dial instrument im use on a short radl- 
road line, but its action was feeble and un- 
satisfactory. Robinson and Chapin built a 
line of telegraph from Hamburg to Cux- 
haven, a distance of ninety miles, by which 
to transmit marine news, The magnets, 
however, were carefully locked up in 
boxes, just as Alfred Vail did in Washing- 
ton and Philadelphia. The line worked 
well, The registers clicked out loud and 
strong at either end. The German elec- 
tricians scratched their heads and won- 
dered. Finally, Steinheil was sent to make 
observations, He was a man of genius 
and culture and had a sert of telegraph at 
work in Europe before Morse in Amer- 
ica. He looked elites around, and his 
keen eyes soon saw the locked boxes, He 
asked ta see their contents. But the view 
was courteously declined. So he torned 
and complained that the Yankees kept their 
secret locked, but that the action was mag- 
nificent. When, however, at a later date, 
he did finally know all, be gave Morse his 
hand, confest himself beaten, and the two 
were friends forever after. 

HAS ANYBODY HERE SEEN 
5-P-E-R-R-¥ 7? 

Would you believe that “Sperry” was 
yout good old friend the EXPERIMENTER if 
anew dress? OF course you wouldn't! But 
then you see it is like this: All is not gold 
that glitters and everything does not read 
as it sounds, hence we have EKSPERRY- 
menter! In other words, "SPERRY" 1s a 
new fickname for your good old friend 
"ExprrimeNTeR’. Now we admit that in 
eur dull way of thinking, we never had an 
idea like it, and it had to come all the way 
from Malvern, which hes in sunny Aus- 
tralia, ta put us wise to it, Tt also appears 
that the nickname for the “ExrerimtENTEeR™ 
is “Sperry in Australia. If you don't be- 
lieve it, read the following: 

fEdifoar, ELectTRicaL EXPERIMENTER : 
have been reading the Evecrarcan 

EXPERIMENTER now, for about two 
years, and T think it is absolutely the 
finest magazine on Electricity and 
Wireless. Long Life to “Sperry” as it 
is called out out here. I notice that tt 
is gung up ain price (for Australia) 
with the next issue, Well, ’m sare I 
(and anybody else} don't mind paying 
double the price that tt 1s going up ta, 
I am, SIF, 

Yours traly 
(Signed) S. Roerysox, 

S/ Dandenong Road, 
Malvern, Australia. 
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OuR NEW 400,000 ¢ 
K carrying out might operations 

under war-time conditions the Teu- 
fons, as well as the Allied air forces 
haye often resorted to the use of 
“fares” as they are called. These 

are usually dropt from airplanes or dirigi- 
ble balleons and, suspended from para- 

incl Sam's War Experts Have plat 
wl, “Ejares' from Ae@raplanes, and the Powe 

One of Extreme Anxiety to the Inhabitants of German Towns and Cities. 
&n Area One and One-Half Miles 

chutes, they give an intense illumination 
over considerable areas, 

Unele Sam's ordinance experts have 
something new to aaa as onl the “All 
Highest" shortly—a new “flare” light that 
will give 400,000 candle-power, and light 
up a circular area one and one-hall miles in 
diameter ! 

Evelyed Something Entirely 

An airplane” tare Fiteace 
equalling that of 400 rh Tandles has been 
pertertet, says our official report from 

‘ashington. ‘When hanging from its para- 
chute over a German munition plant it 
lighis up an area so brightly that am aur- 
man, thousands of feet im the air, can 

Pues Fl 

select any building he is directed to make 
a tarmct for lis aenal bomb, and, 1 may 
be added, Aderican aviators are becom- 
lng 30 expert in bombing that they can 
usually hit the target at which they shoot. 

[n every European city within the zone 
of aerial raiding operations, the rule is 
rigidly eniorced against the burning of 

365 

"Flares"! 

Number 6 - 

PnP ROPLANE FLARES 
hehts in any building that might possibly 
he osed as a target, Therefore, the air- 
man must be able to supply his own means 
of locating the object of this attack. 

When. orders are received to bomb, say 
a particular railroad center, the avytater 
proceeds yery much im the same manner 

Coppin te EL EF. in 

\ F This Gesign Permits of Launching thé 
Prolonged iitumination They Provide Will Make the Visit of cur Nocturnal Aerial Bombers 

Each “Flare” develops 400.000) Candle.Power and Lights up 
In Diameter, 

a9 dees the captain of a vessel. The cities 
and their environs are charted and the 
night-lyer proceeds by compass, due al- 
lowance, of course, heing niade for atmos- 
pheric conditions. He ts also frequently 
abdecd ty Prominent m7 kings, such as the 
refection of moonheht from a river. 

Having reached the particular district 
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At Last the 
FERE at last we have the super- 

tank. It was recently thought out 
and patented by one Anton Kraan 
of Chicago, This military device 

eee las considerable possibilities, and 
its field of activities is a wide one. It may 

At Last the Super-Tank! 
Observations, and Breaking Up Alrplane Attacks Clase to the Ground. 

DECEM BER, 1918 
os —— 

Of course, this armored tower could be 
well camouflaged so as to be hardly dis- 
cernible even a few hundred yards away. 

The inventor describes one way of ele- 

vating the stecl tower, whenever so desired, 
by the use of comprest air. He states that 

my rt = i — . = 

other methods at once become available for 
elevating the tank as often as required, One 
of these i& to connect it mechanically with 
the aulomobhile engine thru suitable clutch 

mechanism and gearing. Another method 
Is to have a separate gasoline engine unit, 

F 
— 

Copyright, 1814. br E. P. a, 

A Wankee Genius Has Developed This Telescopic Armored Tank for Use in Ferréting Out the Enemy, Making 
Equipt with Wireless Telephone, Searchlights, Machine Gums, 

and a High Speed Tractor Chaséia, These Fighting Giants Should Prove Quite Farmldable, 

be mounted on a powerful automobile truck 
or chassis, 60 as to be kept rolling over the 
country at high speed, and the while hurl- 
ing forth streams of machine gun bullets, 
not to mention liquid fire and gas. This 
armore! telescopic tank may carry search- 
lights for use at night. Tt can also be used 
as an observation post for the Signal Corps, 

one man can elevate the tower section by 
simply turning the handle on a small air 
pump which compresses air at atmospheric 
pressure and forces it into a Hexible cham- 
ber, which, as more and more air is pumped 
into it, naturally causes the tower sections to 
rise correspondingly. Where the super-tank 
Bm mounted on an automaldle chassis, several 

525 

just bo raise the tower section of the tank— 
and still another way is to have an elec- 
tric motor inside the tower hase, the motor 
receiving clectric current to operate it from 
a storage battery charged from the auto- 
mobile engine, A further scheme for such 

a power plant would be that tnvolving the 
use of the automobile engine ta drive a 
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3,000,000 Fish an Hour Without a Hook 
dd NY luck?" asks the habitual human 

machine gun. You can only an- 
ewer him and say, ° Yes, several 

™ thousand bites fram our mutual 

friends the mosquitoes, but nat 
a bite from the wily fish.” It is the same 
old story, bet mot so with the new Giant 

a 
o> meee 

2 

Catching 3,000,000 Fish 
the Kisachina Work, Te 

an Hour, 

Fishing Machine, designed and originated 
by one Captain N. A. Lybeck, a sturdy fol- 
lower of the sea from coast to coast. While 
on Ome of his numerous adventures of the 
deep, he was thrown into close relationship 
with an unknown specie of deep sea fish 
that had a searchlight eye with the prop- 
erties of “mesmerismic’ influence. After 
his safe extradition from this catastrophe 
he evolved the idea that this fish must ex- 
ercise a hypnote influence over its prey 
amd here was the birth of his great idea,— 
namely, a giant 
fishing machine 
which would 
“hypnotize” the 
fish with pow- 
erful electric 
searchlights and 
a scooping de- 
vice which 
would run in 
the fish to the 
sorting tables; 
in other words, 
an #@lettro = me- 

chanical fisher- 
Mar, on an emor- 
mous seale, 
How success- 

ful he has been 
can be judged 
from the tllus- 
tration of his 
ronster Pisher- 
man. In action 

iS Operation 
can be described 
as follows :-— 

When the en- 
Fimes are work- 
ing and forging 
the beat ahead 

Without @ Hook? 
Firat Hyprotizes 

at the rate of ten miles an hour, this for- 
ward motion causes fish to be carried into 
the scoop and thence thra the throat of the 
scoop onto the electric conveyor, which car- 
ries the fish to the electrically operated sort- 
ing machine, where the different varieties 
amd sizes are sorted, separated and sent on 

I a 
eetuee= = a = 2 oe) 

ihe Fish, 

to the different respective packing bins. 
The best of the selected fresh food fish 

are immediately, while still fully alive, 
frozen ito solid blocks of ice m an electric 
relrigerating machine. The Government 
Bulletin that has been issued on this subject 
of cold storage lays stress on the fact that 
either the packing of a perishable article 
in ice or the refrigerating of the same by a 
cold producing machine will positively pre- 
serve the article in its exact condition at 
the time of refrigeration, Therefore if the 

-[) ..ae —= = = = i A 

py. i he 

Head-on View of the Glant Electric Fisherman, Its Powerful Searchilght 4 
Fish, Preparatory to Gobbling Them Up In Ite Scoop, Measuring 1 

Sounds impossible, Doesn*t it? That's What We Sald Untill We Saw 
Milliang of "Em, by Ite Powerful Electric Searchlights; the Advancing 

Scoop=-Wet Whirls the Flony Victims Up to an Electric Conveyor and Sorting Machine. 

Or ee ky 

pant 
. {Pe Bae 2 > 

eh Sel ep hc tt” ee 

fish are absolutely fresh when they are 
laced into the tce-making machine and 
rozen, then they necessarily must be abso- 

lately fresh when the boat 13 landed and the 
fish unloaded for consumption by the public. 

All fish that are of desirable qualities but 
are too small for use are allowed to pass 

uninjured back into their native element, 
where they may increase in size and num- 
bers. This is made possible by the con- 
struction of the fishing machine and its 
gcoop, The fish are caught and carried for- 
ward without any sort of injury: therefore 
if they are not of the kind that are wanted 
or are diminutive in size they can be re- 
turned and none the worse for their experi- 
ence. 

The hulls of the boat are tunnelled and 
streamlined so as to climinate any disturb- 

ance of the 
water, which in 
some way of 
another gives 
notice to the 
sizth sense of 
the Osh, if they 
have such a 
Sense, iat Side 
ger is lurking 
nearby. For that 
very Treason FOU 
could have 
killed Towser 
when you 
brought him on 
that jiast fishing 
trip and while 
comfortably 
smoking ¥ OUT 
favorite méer- 
schaum he 
started to hark 
and run up and 
down the bank 
of the stream, 
scaring all of 
the fish away 
From your 
(Cont. on page ¥pnotizing the Helpless 

io Ft. by 100 Ft. oe 
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roducing Rain by E 
ELECTRICAL EXPERIMENTER 687 

ectricity 
and X-Rays 

ROM time to time in the world's 
history, there have been schemes pro- 
mulgated for and attempts made at 
producing rain by artificial means 
under the control of man. One of 

the most promising of the recent schemes 
for producing rain-fall at any desired time, 
providing there happened to be aqueous par- 
ticles contained in the atmosphere, is that 
due to an Australian scientist, John Graeme 
Balsillic. He has taken out patents on ins 
system of producing rain-fall electrically, 
and one of his latest American patents is 
here pictured and described, 
The illustration shows how Mr. Balsillie 
oo to send up a series of balloons or 
arge box kites of sufficient size to carry an 
extra large A-ray tube, and also capable of 
supporting two thin electric wires of comn- 
siderable length. As the iiventor states in 
his patent, his invention “consists in electri- 
cal means for assisting and promoting under 
suitable meteorological conditions the for- 
mation of aqueous particles in the atmos- 
phere and assisting in promoting the depo- 
sition of water particles (rain-fall) from 
the atmosphere, and further ta provide suit- 
able apparatus for producing the necessary 
electrical conditions for that purpose.” This 
balloon may be controlled from a motor 
truck which can speed over the country to 
Various points wherever it may he de- 
sired, and a portable gasoline engine and 
dynama cutht on the track may supply the 
necessary current for operating the power- 
ful X-ray tube carried by the balloon, as 
shown in the illustration, and also for de- 
yeloping the high potential current, about 
550,000 volts, which is employed for charid- 
ing the metallized surface of the balloon. 
AS has been pointed out in previous ar- 

ticles on similar inventions in this Journal, 
—and as substantiated by the opinion of sev- 
eral well-known scientists, included Dr. 
Henryt Arctowsky, the Arctic explorer, of 
New York—the inventor informs us in 
his patent that his discovery is susceptible 
to practical use on/y when the cooling of 
aqueous vapor resulting from its expansion 
in elevated regions of the atmosphere and 
other natural influences brings the vapor 
above the saturation point, so that conden- 
sation becomes possible, 

It has been ascertained that ions, pro- 
duced in this case by Mr. Balsillie by the 
powerful X-rays, which ionize the atmos- 
phere in the vicinity of the balloon, may 
act a9 nuclei, upon which, under certain 
conditions, water vapor will condense, 
Aqueous particles comprising cloud, fog or 
mist are invariably electrifed by natural 
causes, and altho their electrification is of 
one sign, the potential or voltace distrila- 
tion thruout the mass is uneven. Agqucous 
particles of approximately equal dimensions 
and potential will therefore naturally repel 
each other, and no condensation will result. 
However, nuclei, upon which water con- 
densation may take place, can be created 
by tonizing the atmosphere, such as by pow- 
erful X-rays, and further if tioder normal 
conditions, a nratual repelsiiy of charge 
of the aqueous particles is altered to a 
condition of tmatval affrachivity, then coal- 
escence of such aqueous particles will be 
assisted, and rain caused to fall. 

As the accompanying detail illostration 
shows, if a metal plate (or the metallized 
surface of the balloon) is charged at a 
very high potential of say several hundred 
thousand volts, then this electrified body 
serves to give an opposite charge to the 
aqueous particles floating in the atmosphere. 

The aqueous particles thas become pos- 

sest of a charae of ofpostiic sign to that 
which they originally had. This charge of 
Opposite sign, however, is mot and cannot 
be communicated instantaneously to all the 
particles im said zone. The particles im 
Close proximity to the source of elecirifea- 
tion are rapidly charged by electrostatic 
Induction with a charge of oppesite sign to 

Manis Slowly But Surely Learning the How and Why 

-whereby particles in close proximity to each 
other are possest of electrical charges of 
opposite sign. Such particles consequent 
attract each other, coalesce, and then ‘all 
a9 rain, under the influence at era vity. 
The apparatus used for producing the 

high potential uni-directional current for 
charging the metallized balloon surface is 
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of Nature's Secrets. Aaln and How 

it Forms Has Particularly interested An Australlan Sclentist—John Graente Balsilll¢, are 
His Method of lonizing and Charging the Air Containing the Aqueous Particlés Is 

lonization Is Accompllsht By Large ~-RAay Bulbs Suspended From Illustrated and Bescribed. 
Fiere 

Balloons. 

that which they originally possest. This 
inversion Of sign of charge im gradually 
communicated to all the particles in said 
mone in an ever-expanding circle, about the 
gource of electrification as a center. At the 
perimeter of the circle of imprest electrif- 
cation, at any instant, a condition exists 

produced by a transformer and interrupter 
supplied from a dynamo or other source on 
the ground. The sec ondary circuit of the 
induction coil ig equipt with rectifying 
valves. in order to rectify the current. Sim- 
ilar appratis, also provided with vacuum 

(Confinned on page 7495 
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Tidal Power Problem Solved at Last 
IDAL power is one of those long 
dreamed of possibilities in engineer- 
ing which has occupied the minds 
of great plulosophers for genera- 
tions. Why net—for who can stand 

down by the ocean shore, or even by any 
large river haying an appreciable tidal rise 
actd Fall, and fail to be imprest with the gi- 
gantic Natiral power here spread out be- 
ore ws, and let go to waste for al] these 

years, Think of it—tens of thousands, ves, 

me 

The Proposed River Dee Tidal Power Development As Designed By a Famous Englich Engineer—J. 0. Baoving. 
Two Basin Proposal Where the Srea of the Impounded Water Would Amount To 
ence Is In This Gase About Thirty-Flve Feet. 

millions, of horse-power dissipating itself 
an cur coastal and river shores every day in 
the year, To realize this fact fully we need 
but reflect for a moment. If the tide brings 
us a mist of several acres (many thousand 
cule feet) of water, why let it fall azain, 
wfelessiy? Allow the water to flow, without 
friction, into huge basins at high tide: trap 
it, and when the tide falls, permit the im- 
prisoned water to escape, but fAru tnebines, 
back to the tical level, 

| ee ee 

Soe ——n eee! 

That is the idea several enmincers have 
had, but an English engineer seems to 
have solved the problem successfully with 
his specially designed tidal turbites and 
triple basing. His name is J. O. Boving, 
and his scheme is so practical that it has 
been proposed for the development of elec- 
tric power From the tule water at the mouth 
of the River Dee. Mr. Boving’s ceserip 
tion of the tidal power plant is as follows: 

Altho the (Enehsh}) Government a few 
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ally speaking, the differences on the east 
coast are small, but on the west coast there 
Are Winy Fiver estuaries ancl other inlets 

which offer abundant possitalities for ob- 
taining power from the tides, 

Sone years ago | had an opportunity of 
examining the possibilities of developing a 
tidal water power on the estuary of the 
River Dee where the tidal differences are 
roughly fherfy-fire feel at Aighest Spring 
tide and fhirteen feet at lowest meap tide. 
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Thit VWlew Shows His 
The Maxintwmn Tidal Oiffer- 

the Welsh Rallway Syatem With Birkénhead and Liverpool. 

months age took a very wise and necessary 
Sitp i appointing a committer: ta mawire 
into the possibilities of water power devel- 
opment in the British Isles, there is one 
aspect of the question which does not seem 
to have atiracied acdeguate attention, and 
that is the utilization of Hdal power, The 
rise and fall of the tides around the English 
coasts yary greatly, from a maximam of 
nearly ffiy feel in some places on the west 
coast to only a few feet at others. Gener- 
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The scheme put forward was to form a 
railway embankment across the mouth of 
the estuary so a8 to connect up the Welsh 

railway system with Birkenhead and Liver- 
pool, The area of the impounded water 

behind this dam was to be forty-four square 
nities. On account of local conditions tt 

was. not difficult to divide this basin: inte 
two equal parts, and to arrange these two 

imner basins, the sea forming the third, in 
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such a way that a power station could be 
worked confimuousiy under constant head 
and with constant output The plan was 
roughly as follows: 

Supposing that we start with high. tide, 
the Aap gates leading from the sea to the 
high basin would be open, and the water 
would flow in and pass thru turbines into 
the lower basin, the automatic fap gates 
to this basin being closed by the water pres- 
sure autside. This flow would continue 
until the level in the sea equaled that in 
the high basin, when the flap valves to this 
would slowly close. fm the mtedeutine the 
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tric transmission easy. In such cases the 
surplus power might be used during the 
periods when it 1s available for pumping 
up water to such reservoirs, while during 
the intervals, when power is required, it 
could be obtained thru high-pressure tur- 
bines driven by the stored-up water supplied. 

Tt will perhaps be argued that this is a 
very @laborate and costly arrangement 
which would not pay. The problem im fact 
resolves itself to this: Assuming (1) that 
an ordinary water power in a river was 
developed and used for commercial pur- 
poses during twelve hours out of the 

SEO OEEN) HIGH TIDE 

CATES 
CLos £0 

HIGH BASIN Moe 

2 BASIN TIDAL POWER PLANT 
‘RIVER DEE DEVELOPMENT 

Progressive IMustration Showing How the Tidal Power Plant Works. 
How the Rising Tide Fille the Large Gasin Or Reservoir With Water. 
Gates Are Closed and After the Tide Has Fallen a Few Feet, a Working 

The ra pp Water Discharges Thru Turbines Back to the 
lant Which Blscharges the Impounded Water In Two 

Available Ag Fig. 2 Shows. 
Sea. Fig. 2 Shows a “Two Basin" 

Coorright, 1918, te EP. Co. 

Firat Figure Shows 
ide the Sea 

"Head" Becomes 
At Full 

Stages, Giving Stéeadler Power Development. 

lrvel in the Aigh basin would slowly SANK 
as wafer war constimed, aid the level in 
the low basin would INCREASE wniil the 
momen! wien the walter level in fhe sea 
hod fallen to suck a potnt that the gates of 
the tower basin weld ofen and discharge 
the weiter mo completely, On the rising 
tide a similar sequence would he followed, 
and a continuous development of power 
would thus be maintained. 
There are a great number of cases along 

the coast where it would he easy to create 
a reservent at a considerable height adja- 
cent to the tidal power station, or at leat 
within a distance which would make elec- 

twenty-four and that it was a good com- 
mercial scheme under these conditions: and 
(2) that a high pressure power develop- 
ment could he obtained by using stored 
water for twelve hours of the twenty-four, 
and that this also was a commercially good 
undertaking im itself; then it must be 
equally sound commercially to link the two 
together and produce power around the 
twenty-four hours. In the tidsl scheme 
the only things added to the arrangement 
described above are pumps, which are a 
negligible factor in the general costs (they 
weaaled corres ond to something like $3.75 
perh.p.). The pipes theu which the water ts 
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pumped up are, of course, the same as those 
which return the water from the high pres- 
sure plant. Everything else is in common. 

The calculation for such a scheme is sim- 
ple, ancl in the case referred to, assuming 
that in any case a bank was needed across 
the Dee mouth, for railway purposes, there 
ig no doubt that this power development 
would pay well, In cases where two tidal 
Plants of similar size are close together the 
necessary conditions could be realized by 
connecting them. There would be nothing 
novel in such plans; the turbines would be 
of standard design, the variation in the 
head would be only such as would be al- 
lowable for in ordinary turbine plants, and 
there would be no need to bridge over any 
periods when the power developed fell 
much below the average power. 

However, in most cases it would be im- 
possible to develop the three- gel idea, and 
it would be necessary to rely only on one 
Inner reservoir and the sea. Obviously un- 
der such conditions the ¢ngineer has to con- 
tend with very great variations in head and 
ower. The great differences that occur 

in the tidal ranges at various times compel 
him to calculate his turbines for the average 
head derivecl from ntap tides. 

The general idea of a one-reservoir tidal 
scheme is as follows: At the beginning of 
high tide the sluices are open fully and the 
water rushes into the inner reservoir, filling 
it up as quickly as possible. Then the rates 
are shut for a certain time, watt the water 
level outside Aas fallen to give o destred 
diference in level belween the reservoir and 
the sea, (See detailed illustration of one 
reservoir scheme herewith.) The turbines 
are now started and kept in operation under 
virtually constant head, while the -level in 
the reservoir falls at the same time as the 
tide. Some time before the lowest level of 
the tide the turbines are shut off, the gates 
opened, and the remaining water in the res- 
ervoir allowed to rush out with the lowest 
tide. Then the gates are closed, the tide 
rises outside until the difference in level 
between the sea and the reservoir has again 
reached the agreed amount, the turbines are 
started, and the same procedure is gone 
thru for the rising tide as just described 
for the falling. Thus for certain definite 
periods power is obtained at a nearly con- 
stant rate, but in the intervals no power is 
produced, 
Up until now we have been satisfied to 

mine and born coal, prospect for oil gush- 
ers, and, in fact, have tried out about every 
expensive source of power we could think 
of. This comes of prosperity. America is 
rich, and the keynote of the hour is “speed.” 
Design, develop, build—do all these things 
—<ay our great philosophers and educat- 
ors, but do them FAS Speed is a fine 
thing—in its place; but there is bound to 
be a big bill to pay, some day. Why not 
live and work efficiently: not necessarily in 
a slow, plodding, unenlightened way, but in 
an economical manner. Coal and ofl will 
nat last forever, Tf you have ever visited 
Holland, you have undoubtedly been im- 
prest with the simplicity ef things, and 
those windmills, There is a fine bit of an- 
tique engineering. The Hollander is usin 
an untaxable, free, and powerful source of 
natural power—the wind. Besides these 
you will fnd in all parts of Europe the 
ever-present water wheel and turbine. Ex- 
cellent, steady power, untaxed im most 
eases: but do the American farmers and 
developers put the free wind and water 
power to work? Yes, they do NOT. They 
would rather spend a thousand dollars or 
so for a gasoline engine and then work 
their heads off for the rest of their lives 
buying gasoline and oi to run it with You 
can see hundreds of windmills and water- 
wheels rusting to pieces all over the coun- 
try. vA great pity and a prodigious walste, 

Sweden, which is rich in water power, 
* electricity across the sound to Den- 

mar 
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New York to Chicago ' 
in l'welve 

cd IRLINE TICKET for Chicaga, 
Please." “Yeo sir: five homered 

and twenty clollars, Please. The 
next ‘liner’ leaves in half an howr 
for Chicage and way stations,” 

replied the tutket agent of the Jrews- 

Comoeatal Airline Coanpoauy on a bright 
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Regquiar Alr Ling Passenger and Freight Transportation Between the Larger Gitles, Particular 
& Campany Hag Already Been c 

asgengers. Besides Wireless Communication, Mail Service, Sleeping Quarters an 
Become an Accamplisht Fact This Spring. 
Conveniences Will Be Available to 
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It ts propesed to form a comyxiny with 
four diriobles and two main terminals, ane 
at New York, the other at Chicago. The 
dirigihbles are ta be of the 4eppelin type, 
with rigid housing and multiple conpart- 

ment structure. The U. S. War Depart- 
ments wonderful new discovery, llelium 

a ae, Ma” Aes ee 

armed tg Develop an 
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ia the Air 
ours 

Balance and altitude will be adjusted by 

expansion or compression of the cas. 
The crew will consist of the captain, 

navigator, chief and two assistant engi- 
neers, wireless operators, steward, cook, 
waiter amd maicl.- 

In regard to the landing places, which 

J. 
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ay 1018 by EB. PF. Cs, 
Mew Work and Chicago, Promisés te 
Promote This Praject. All the Usual 

Aerlal Promenade, 
Not to Mention the Mast Wonderful Scenery ever Presented to Alpine Tourists, for These Giant Airships Will Fly Alght over the Mountains. 

June morning in the vear 1919. At least 
that is a fair sample of the conversation we 
may find quite common in a few months 
or so, 1 the plans of one of the largest 
Lerial transportation organizations material- 
ize in any stich mamer as their originators 
predict. Complete arrancements for the 
construction and operation of a line of 
passenger carrying dirigibles between New 
York and Chicago at an initial charge of 

sixty-five. cemts a mile for each passenger 

have been made by J. M, McElroy, chief 
enginecr of the Sturtevant Aeroplane Com- 
fany, of Boston, in collaboration with Noble 
Foss, one of the offimials of the corporation 
and a son of former Governor Foss, of 
Massachusetts. 
Announcement of the big undertaking was 

made recently by the Massachusetts Ajir- 
eralt Astzocation., which held its anneal 
aeronautical exposition at Madison Square 
Garden and the Sixty-rinth Regiment. Ar- 
mery trom March | te 15, inchasive, in co- 
operation wath the War andl Navy Depart- 
FTLEMES. 

gat, will he gsecd, thus removing the danger 
of fire, The airship will be 425 feet in 
length and forty-five feet in diameter, Its 
engines will have a horsepower of 1,200), 
The baz will have a capacity of 650,000 
cubic fect of gas, providing a gross hiting 
power of twenty tons af sea level) This 
world mean a practical net lift of ten tons, 

It is estimated by Mr. McElroy that a 
speed of seventy miles an hour can he 
maintained and that the trip from New 
York to Chicago could be made in comfart 
in less than tewelye jours, 

“The cost per mile, roughly speaking," 
save Me. Mcklroy, “would approach. sixty- 
five cents per passenger, or $5240 for the 
entire trip in either direction, There is 
na doubt but that after the hne is run 
for some time, it will be possible to cut 
down the rate considerably.” 

Each diricible will have accommodations 
for twenty-five passengers. The power 
plant will consist of two engines, side by 
side. driving thru gears a central stub 
Hhatt mounting a variable pitch air screw. 

with dirigibles is a great problem, Mr. 
McElroy says: 

“Tt is reasonable to believe that hill 
walled Jancing zones could be located, or 
natural depressions in the earth could be 
enlarged to offer breakairs to permit the 
air liner to come down safely, The termi- 
nals at either end of the New York-Chi- 
care route could be floating piers secured 
at one end, 50 as to swing with the wind 
to permit easy housing of the ship.” 
With regard to the possibility of trans- 

Atlantic flizht, Mr, McElroy Says 
"When we have put the New York-(Chi- 

cago route inte successful operation then 
it is time to throw a line across the pond 
and doa real job,” 
Apropos of transcontinental aérial trans- 

portation we find much food for thought 
ina speech recently made by Allan R. Haw- 
ley, president of the Aero Club of Amer- 
ita, before the National Rivers and Har- 
bors Congress, at Washington, D,. €., at 

(Conttumed on page 15) 
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Guiding Airships With the “‘Radio Barrage 
Invisible Walls of the Either 

PUST at this time, when our army and 
navy officials, and many airplane 
uiklers, are taking steps for the 
commercial development of the air- 
plane and diricible, alone industrial 

antl governmental hines, 16 it mot. prac 
ficalne, as well as adyisalde for radia in- 
ventors and engineers, as well as others 
concerned, te give thought to these essen 
tal satety devices which come within the 
scope of tadinssommunication and con- 
tral F 

l venture to say that 1 there was any 
ome device used in the European war which 
contibuted to the sicecss of the Allies im 
their supremacy of the air, it was radio- 
communication, beth telephone and ftele- 
graph, By means of it the fighters in the 
ai¢ were at all times able to talk and sig- 
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iD DING “AIRSHIPS BY THE DEFOREST “RA 

By DR. LEE de FOREST 

pilots in case of fog, clowdl or other inter 
ferences, Wolk at mot be necessary, Tor @x- 
ample, to establish a recular “traf squad 
od the pir,” far those clues in the principal 
limes of caonunianication? The we of the 
hum YOice in sounding a warning, with- 
ent wires, is already an accomplished fact; 
at Point Judith DLaght, where the Radia 
hide? at recular intervals, calls out to the 
ship operator; “Point Judith Light.” and 
then in a weaker yore: “You are reting 
closer——Kaseg off." 

By means of 2 number of wireless sta- 
tions placed around any given city, why can- 
not we do hkewise in the matter of our 

radia trafic squad of the air? So that wher 
a pilot comes within range, he would re- 
celve a message such as the following ; 

“Buffalo Ofce—Tiirn West by South, ail 

with extraordatarily tall laaldings with can- 
sequent air pockets. — 

iy arrangement of antcona or reflectors 
riot wolike those weed behind Jarce search- 
liehts, a beam, of nwatrow zene of wirrless 
vares, Invisie te the eve of course, could 
be set up. This would necessitate the mse 
of very short waive lengths, of only a few 
meters, bar shorter than the wave lewetks 
used today in racto-commumeation. This 
feature would also have the advantage that 
these short wave Jeneths would not inter= 
tere at all with expsting Padio- communica 
tion. FALL this short wave vertical radia- 
tion world be controlled by the autermatic- 

ally repeating phonograph, similar to the 
Kadiephore arcangement at Point Judith 
Light. 
The pulot of the airplane, das ‘phene 
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The Airéhipe of Tamoarnow Will be Guided by Wirélets Telephone Signals, Possibly Arranged In “Barrages"™ or Walls. as Here libustrated, 

This is the Only Feasible Way of Signaling Lecation and Weather Data to Atrial Craft in Stormy and Especially Foggy Weather, Prof, 
Walter l. Schlichter, of Columbla Wniversity, Has Also Recently Advecated the Use of Powerful Wireless Signaling Stations for Guiding 

TransAtlantic Seaplanes In Their Proposed Trips Across the Ocean. 

nal with their commanding officers at head- 
quarters, acd after a personal examination 
of the various kinds of apparatus used by 
the different countries, all of which pay high 
tribyte ta American genius, | feel | am 
Fully justified in predicting an even greater 
wae # radio control and) communication for 
Peace Purposes, 

One of the first questions to be taken 
up. it seems to me, when we have reached 
the point of regular passenger and freight 
trafic by air, is that of proper warning ts 

Pick up Cleveland.” or again such warn- 
ies as, For example, it will be necessary 
to inform the pilot of weather changes: 
“Weather Warning—Your are nearing a 
stor area—Cyclone Ahead," etc. -cte, 

Thete shoul be, ne doubt, a econtmiual 
“radio hirrage,” or zone of automatic 
warnings thre which airplanes must pass 
in approaching regions where air traffic 
is dense: namely, around lacing stators, 
and especially so near steep mountain 
ranges and peaks, or cities like New York, 

Clamped to his head: in the helmet, wonld 
hear these safety signals as he flies thru 
these invisible walls of etheric warning. m 
imple time to govern his course accord. 
ingly. 

With the mastery of the air for govern- 
metal, aul For commerctal purposes, al- 
ready at hand, certainly the question of 
radio control, ane of traffic reculation, 1s 
of prime importance, worthy of the imme- 
diate interest, atl of the best thought in 
the radia world. : 
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This illustration Sttows a 
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Recent Development 
The Idea le To Do Away Entirely With the Undersiung Power Gondolas, 

The Engines are Housed in a Wiad Tunnel Running Thru the Center of the Airship as Shown, 
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In Sintplifying the Airship and at the Same Time Making for More Efficiency all Around. 
Such as are Used on the English and German Airships af the 

Propellers Which are 
from Fifteen te Twenty Feet in Diameter Create a Sort of Vacuum Within the Tube, and the Airship Therefore will Virtually Suck Its 

SS peed 

Ii its historic craie to the United 
States the R-34, while making a 
splendicl achievement, disappointed 
many for the reason that it had 
been haope that the dairizils le woepri deel 

take a westerly passage much quicker than 
it actually dick. Of course, the airship had 
to battle against bead-winds mearly all the 
way over, which is be sh proven by the fact 
that on its return tre af! it accomplisht othe 
eastward passage in /5. hours. 

One reason, and the entire reason, that 
Brown and Alcock flew across the ocean m 
sixteen hiours with an airplane, while the 
quickest trip of the airship took over four 
times as long, is explained in one word: 
friction, The airplane offers but litth: sir 
face to the wind, due to the fact that ws 

surtaces mot only are comparatively small, 
but cuthne dike a knife, they do mot offer 
much resistance to the air, The airship on 
the other ‘hand, cue to its larce and cum- 
bersome bulk, gives rise to enormeus fric- 
trom ack only head on, but along its sides as 

well, dn this capacity it stands om a fra 
with the bic ocean diner that sinks deep 
ite the water. and comsequentiy mecds an 
enormous power to move it, whereas the 
little motorboat-hyvdroplane. when provided 
with stitable vanes. will actually skim 
ahbave the water, barely touching the latter, 
at a speed many times that of the ocean 
iner, Rlere we have the same comparison 
[t is simply ao omatter of rechocedd froctuon 
of the iaechanical turds. god their natural 
element, the air. We therefore find that it 
WE CHT do awar with all Wnnecessary tThHt- 

tion on the huge airship, we will be able 
to propel it much faster. Take the case 
of the R- 4 with its four gondelas 
take up quite a good deal of room andl 
make for air resistance when the airship 4s 
at flight. While to the laviman this appears 

CaWisi 

Way Thru the Air at an Increased Speed, 

ing Up tine 
Igri. Gale, IRA SS AAC In 

trifling. at tends to retard the total speed 
of the airship very comsiderally, acd of we 
cam do away with these Gondolas and tveir 
cee wee will Wire ast ile seer ot thie 

mb be just sep rgechy, 
Ale, af we cat climimish tle 

created iv the nose of the airship as i 
plows tts Way thru the air. we wall azain 

mcrease its speed, This, of course, is an 
parect, gid the following experiment, which 
anyone may trv himseli, ought to prove tt 
abunecdantls Take a jraul af water and tr’ 

to drag ao with the apen side Qiru a stream 
ef water, You will meet with an ena 
IOUS Fesistance. Lake thee sane pail ane 
make a hole of aleouwt half dhe disineter WH 
the bottom of the ait You will mow fine 
that vou can drag ee pail wath considerable 
ease. for the reason that the Water tows 

right theo it. In the former experunent 1 
wis wecessacy io first fill the parl with 
water, and atter this move (displace) a col 
winn of water represented te; the chametes 
of the grail, 

respsta@iice 

WA ith these thines im view, the Writer of 
icrs a poyvel ie ES | | WERE 1h ie proposed 

to speed up dirigibles comsideralsly hie 
Wen as made clear in the accompanying 
Wustration, It will be seem that this air- 
chip has no azondolas whatsoever, and the 
power plant is not hong underneath the air 
ship, as common tn all feppelin ipes. 
his beac, the center of the airs chip is hallow, 

farming a with tunnel extending clear 
thru the entire length ot the airship. This 

i . 7 1 

gir tube, of course, is net a small aifair. 
from 15 to 25 feet om 

ciameter, a3 will be noted, The three en 
eyes are stationed, the first at the tose, 
the second at the tail end, and the third 
in the center of the woid tuomel, The pro 
pellers mast he of the same diameter <0: 
that of the tunnel. ancl the olhpect is ta have 

hat 15 cI UY here 

Avirsinip 

Vorking® at the same tine 

Haase chy 

Ll tliree ot them 
nm orter to suck in the air at. the 

ship atid forme a sort of 1 ae Lhe 
ate will then few thru the tunnel, the 

as the water Hows thro the pail after we 
made a centr: il opening mits bottom. pedi 
this et will he seen that the airship Wied 

thra fie gir. and Ff 
houhd be possiile tor such a craft to make 

Sa Pte 
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much greater speed than with the former 
methcedd =. Aborneoy iF. a5 the Cis Are Teil 

exposed to the elements, i woull alsa 

seri that act 40 auch engine trouble 
should develop, as is the case with the 
nder-<slung ty yee. ‘nother yer rmportant 

comsicleration 7 that wasimuch as Ube ais 
is fishing richt back of the cngeines, the 
cooling of the latter is imhnitely better than 

At presen Lod as e@very engine mati 

laiows, the bhether an envine ia cooled the 
less Vikelihoaod there if of trouble deyel- 
opin. 

In the aerial lmer of ¢he ota 
to do away with all wonecessary: lead re 
stance, the crew s quarters, ctc., "will mec 
ably be located at the botpom of the air- 
shia, ach as will tee moted in the ilbastra 
Han, the entire living quarters are Cashtoned 
wath StTCain lines. to minimize all wnneces- 

ITY GIT Teslstanece, 
Hydrogen cas will prohably: mat be sed 

much langer, as already “ecppelin types mm 
Creer demarnsi rated that these huge bags 

are not safe with the encermags qu anitities 
of inilaminahble owas stored within their 
metallic girders. Electric sparks set tip |ys 
the electrical machinery of wireless appa 
raius are a constant danger to the explosive 
was, and the same i trae shoukl beltnine 
le the dingible. The airship of the future 
tor this reason will use Elelium eas in ite 

sthidivided coumpartiments, or thes 
iLounge vib ere 

LT freer 

SE aT TE 

nF | ie | 
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ELECTRICAL EXPERIMENTER 

Cam Radio I 
i result of the newest theory, thai 
pico erfiil dlucerd currents emzanat- 

iy from the Naval Radio Station 
in (Chicago produced the spark that 
ignited the rood year dirigible air- 

ship which plunged 11 Hames. thru the root 

of a bank Inilding in that city resulting In 
cleath: feor Hipteen persons ad Injury te 

516 

g 
The Opinions of 
Nikola Tesla and 

Other Radio Experts 
The building thru the skylight of 

labaziraz diriz ible fell was the 
Bank, 

Station. 

which the 
Lidiriests Trust and Savings 

LEROY'S RADIO ACPARATUS FOS DEMONSTRATING 
LONITION BY WIRELESS 

HEAKY wR ae 
oan et TRANS ETTING LO aT 

SRK Ta —20 SPRAR COIL , i 

9 SERURY | 
Cesauce ae INTER mer ee a I 

ALAGHETE 
* EPG, cane 

Glass PLATE sis 
j BH DT | Pik - 

i COMDEMS ER 
WU DCR TALE Ot 
HOD GU BS TARCES. 
ifs 1 che 

. 

Ly 

a 15 4 : 

PaCEECE CY; 
I HE ti fy 

Hite Run IN LIC EO CURRENTS 
May BE SET UP IN PETAL 

! 

GONDOLAS Guy WIRES ETc | 
4G CALE SPARKS To JAP | 

HOTE CURRENTS (HOUCED 
BY FABLO Waves PY METAL 
GIRCER FRAMING OF DIRDGIBLE 
A SPARK Ar Occur AT ‘i & 
ALOCHE JOWNT, BOLT oF : 
Pee BURNIN 7 THE BAG 
may ac ANo LGM I TING THE 

| OAS. LABORATORY TESTS 
wilt A SMALL TESLA COL 

#7 PSU aToes- + # 

‘J TO BAK UP 
“RESONANCE” | 

ike preven Tes COMINGS HiNGiy AAD WIRE CAGES ET Cervera, WIRE rl 
Fa" Paya THEY SHOLILOG BE aoe 

PROGVE MHS ee eT LEMOTHS By ISLAM 

— HOW RADI May INDUCE CURRENTS IN AIRSHIPS — 

Herewith Are Shown Some of the Piausible Aeasons Why thé Recent Chicago “Blimp" 

Induced By An Adjacent Aadio Station. 
Candvlepower, At a Oistance of 100 Feet from Or, 

twenty-seven oihers, naval communication Licut F, S. Alason., of the treat Lakes 
afheers will atd the authorities in fixing Naval Training Station, district commun: 
responsibility for the disaster. It was as- cation service officer, while refraining From 
certained that technical experts had sug- agreeing with the theory, said he would co- 
vested Was theory, because the big slip operate with the investigating officials. Pi- 

lat Jehn Bocttner, of the ill-tated dirigible, 
said he had net been aware of the location 
of the naval radio station, HH. M. Byllesby, 

sailed over oar near the Transporation 
huiiding, trom the roof of which are pro- 
jected the antennae of the Naval Radio 

mite Ib 

- Fs 

| a KOLA TESLA'S 
ii. lGH PREGUBRLCY 

TRAHEMPTER 

October, 1919 

head of a large engineering corporation 
atid foreman of the coroner's jury of tech- 
nical men, said experts had suggested the 
radia tre at to him. 

Col. J. Morrow, chief air officer of 
the aacal department of the army, the 
principal witness at the inquest, was a pas- 
senger iff the cirigihle on a trip preceding 

O 

SPEAKS WILL CCC IPE IP BREAKS OF 
LOOSE | ‘WIRE. wanes BALING WIRE 

oe it 

CURRENT INOUCED lM SEVERAL | 
BALES. DISCHARGING FROM 
OnE BALE fo AMOTHER 

Cyt 
THAT MET Al 

i i 

ABUETIvE LOOP, Con 
OHO LAMES CONNEC 

by FF, Ca, Paperiphi, 24 i i 

Disaster Plight Have Geen Caused By a Smark 

The Photo In the Lower Right-hand Corner Shows Three Incandescent Lamps Lighted to Full 
Nikola Tesla’s Colorado High Frequency Power Plant. 

Less Than Five Per Cent of its Total Capacity, 

The Oscillator Wade Worked At 

the fatal one. At that time he said the 
chip was i safe condition. The pilot he 
comsidered competent. He thought the 
possibiliry of sparks from the exhaust ig- 
niting the gas bag very remote, iut said he 
had not farmed an opinion as to the cause 
cf the accident. 

(Cominned on page 59L} 
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Eeerne. can RS = = = ar f° See 
DRIVING PROPELLER Be a SN ae (ys eet 

RETRACT oom 
apy “WING F 
“4 P i, P TRIMMING enio 

F-S4NTERNAL 
COMBUSTION 

p Sn AND 
GENERATORS 

“STABI LIZING 
GYROSCOPES 

AIR CONDITIONING 
aero 

a pai te ee te 

NG i BALL ROOM, 
LOUNG NS: ROOMS ETC. 

8 Ne Raper — LAUNCHED THROUGH 

View of an express ocean limer of che future, in which the aquaplane principle is embodied. Its structure, though lighter than presente ships, is heavier 
than an airship's: it will get up speed comparable to a Zeppelin’s, skimming over the water, only a small part of which its hull touches. Thus we may 

have a day-and-a-halt passage to Europe, of three-day to Asia. 

Coming Inventions = No. I 
By HUGO GERNSBACK 

® AS we all know, the automobile has not only revolution- acquiring fleets of motor trucks to compete with the inde- 
ized traffic on the roads, but has directly affected the pendent trucking industry. 

railroad as well. Almost too late did the railroads realize (Continnved on page 779) 
that the automobile and the motor truck were making deep 
inroads into their business; but the railroads are now tak- p| 
ing effective means to profit by the experience of the auto- ea 

mobile, in various manners. Already, automobiles have 
been put on railroad tracks, and the great railroads are 

‘WEIGHT OF LINER AT STERN Pe 
STREAM LINES FOR AIR AND WATER Tl 3) ail aaal a ve 

<< FUNNEL Bas i seoeee’ Peas avOuD- 
ne PLANE LINES 

RAISE BOW 
DECREASING 

WATER RESISTANCE 

gf 
a 

It may be possible to supplement the air propellers by a method of driving at the stern, so chat the rear of the ship will rum o# water, mot fm it. 
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Cars will Drive Up 
2300-Foot Tower 

World’s Highest Structure 
to have Spiral Ramp for 
Motoring Above Clouds 

® “LIGHTHOUSE of the World” 
is the name its designers have 

given this record-breaking structure, 
which is to dwarf the Empire State 
tower by more than a thousand feet, 
and to look down from more than a 
quarter of a mile of superior height 
on its predecessor of half a century 
ago, the Eiffel Tower. It is, in fact, 
higher than these two, one mounted 
on the other. For the Paris World's 
Fair of 1937, this will be the most 
conspicuous feature of the land- 
scape, dominating that city, even 
though miles from its center, and 
casting its beams by night as far as 
Belgium and England. 

There are two structural novelties 
in this stupendous shaft. First, it is 
integrally of reenforced concrete, 
without internal bracings, and taper- 
ing in a curve to a height of 1,600 
fect. This “exterior skeleton” will 
be self-supported and braced against 
wind pressure in all directions. 
Spiralling around its exterior is a 

(Continued on page 641) 
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EVERYDAY SCIENCE AND 

@ IF THE past one hundred years are a criterion of what will 
happen during the next one hundred years, it would be 

safe to say that in 2082—if you were to live that long—you 

probably could not recognize the present world, due to the 
titanie changes that are sure to take place, 
Great social as well as other evolutions are going on quietly 

all over the world, and the so-called Machine Age has worked 
tremendous changes in even the past ten years, There is no 

Treason for supposing that the process is suddenly going to 
stop, although that, of course, is not impossible. If we are 
to follow the warnings of history, we must come to the con- 

clusion that high civilization is often followed by extraordi- 
nary debasement. Witness the high culture of the Egyptians 
5,000 years ago, and also that of the Romans 2,000 years ago, 

and the barbarism that came after the downfall of these 

nations. 
That humanity will-be faced with such downfalls in the 

future can hardly be denied. The question is, when is the 
next cataclysm to come? Let us assume, however, that dur- 

ing the next one hundred years progress is going to go on at 

the same rate as it has during the past one hundred years; 

what, then, will the world look like in 20327 

It is certain that two things will happen; one, the cities 

will keep on growing—perhaps in the same ratio that they 

have grown, and perhaps a greater—but in a different direc- 

tion than during the past one hundred years. Already, it is 

evident that the large city is not a place for the worker to 

dwell in peace; the exodus to the suburbs has clearly pointed 
that way. Cities like New York, Chicago, Philadelphia, etc., 

at the end of one hundred years will be tremendous bee-hives, 

but they will be almost entirely workshops and offices. “luch 
manufacturing of the lighter kind, clerical and all other work 

will be done in the city. Quick transportation by air or sub- 

way will bring the population to and fro twice a day, much 

as we have it today; with the difference that the distances 

traveled by individuals will be five to ten times as freat as 

they are now. 

Even today, we have commuters who think nothing of 

traveling from ) to 75 miles, twice a day. Only a short hun- 

dred years aco, it would have taken three days to accom- 

Dlish auch a trip. One hundred years hence, 500 miles and 
more will be the everyday occurrence, because it will take no 

longer to cover such distances than the fifteen-mile journey 

of today. That much of such travel will be done by air, is 

a foregone conclusion. I do not believe that the airship 

(that is the lighter-than-air type) will prevail in the future. 

Rather, we will have fast traveling aerial machines of a type 

that may not be even imagined today. Such machines will 

STATIONS ALONG GARDEN | ge 
_TRACKS HOUSING FARM IMPLEMENTS | 

MECHANICS for SEPTEMBER, 1932 
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fly at the rate of 200 to 400 miles an hour, depending on the 

distances: for shorter distances, lower speeds will prevail, 
because of the resistance of the air. For longer distances 

we will have machines that travel in the stratosphere; and 

it will be as easy to travel 1,000 miles an hour via strata- 

sphere, as 200 miles an hour through the lower atmosphere. 

A hundred years hence, business will have adapted itself 

to many new conditions unthought of today. We are already 

heading in this direction, eince certain business activities are 
all converged upon a small area. For instance in New York, 

the entire manufacturing fur center is grouped within a few 

blocks, So is the silk industry, and the same is true of others. 

This concentration will go on even more as time goes on, and 

by the year 2032, we will have huge “unit buildings" that 
house everything in any one industry. Huge 10(-story build- 
ings will house the entire electrical industry, for imstance; 

another building will house the clothing industry; another 
the radio industry, and so on. Of course, there will still be 

small stores, but these also will be located near the parent 

industry; because it will be easier not only for the customers, 

but for the dealers as well, to be as near the parent building 

as feasible. 

Everything will be “zoned” to the Wth degree. This will be 
important, because the all-important factor, time, will be so 

pressing that people simply must stay in small areas to avoid 

congested transportation. It is much easier for an out-of-town 

jobber to stay in a single building block and transact all of 

his business there, rather than roam all over town. But of 
course this is the ideal condition. Suppose you own a depart- 

ment store, somewhere out west. Naturally, you will have to 
visit more than one unit block, because you will be interested — 

in a variety of merchandise. This must mean traveling about 
town, but it will be made easier for the buyer 100 years hence 
than now. Already one of our electrical manufacturing com- 

panies has proposed a system termed the “Biway." * The Bi- 

way is to be erected at a higher level than the present ele- 

vated systems, and it will run right through existing build- 

ings, connecting different units all over town. These Biways, 
which have been predicted for many years, and which will 

come about eventually, will become more important as the 
population of the large cities Increases. The Biway is really a 
number of moving platforms of varying speeds, where you 

gtep from one to another of a higher speed until you get to 
the final platform, moving at the rate of say 25 to 50 miles 

per hour. Here you take a seat and, when you come near 

(Continued on page 9T4) 

See AurFuet issue, this magazine. 
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@® THE fairy tales circulated by a cer- 
tain class of well-meaning pacilists, 

that there will be no further wars, must 
Le = : be taken with the proverbial gram 
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of salt. If the pacifists will look around, they will 
find that, since the last great war, there have been 
wars every minute; and there are wars still, even 
at the present time. True, these “little” wars, such 

as, for instance, the Chaco war that is now raging 
in South America, cannot well be compared with the 
World War; yet wars they are. It is most likely 
that we will have wars with us on this planet for 
many thousands of years to come. Statesmen who 
know what they are talking about also foresee the 
next great world war, which may be upon us sooner 
than we think. Only a thorough-going pacifist, who 
does not see the signs, can doubt this. 

At the present time, all governments are arming 
at an ever-increasing pace. Huge armies are being 
drilled; extraordinary steps are taken by all of 
the first-class powers to increase not only their 
land armaments, but sea armaments as well; and 
all countries are spending huge sums for airplanes, 
for war purposes. Where the next blow will fall, 
and who will start the next war, no one knows, That 

. it will come sooner or later, no one doubts; and that 
it will be a far more cataclysmic war than the World 
War is also a foregone conclusion. We need only 
to take the lessons of the recent World War into 
account, to imagine what will happen in the next one: 

Of course, no one is anxious at the present time 
to start a war; yet all firet-class nations are afraid 
of each other and, if one arms, the next must coun- 
terarm, in order to mect the threat. All first-class 
nations are getting ready, and while none will admit 
that they themselves wish a-war, yet the lessons 
of 1914 are plainly before them. Some fool may 
again drop a match into a powder barrel, and the 
whole world will be embroiled in another war. That 
is what all nations fear, and that is why they arm. 

Then too, there is always the whispered threat of 
new and terrific weapons that no one knows any- 
thing about, and of war inventions supposedly 
existent only on blue prints locked safely away in 
the archives of the respective war departments of 

the opposing nations. 
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Top, outline map of the United States, showing its tremendous length of frontier, at present undefended except for a few 
coast fortifications near large seaports. Middle, a fortifying machine, which is an enlargement of modern excavating ma- 

chinery, with special adaptations for the construction and reenforcing of field earthworks. Bottom, a new type of proposed 

coast defense craft, for service both on land and in the water, as required. 
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"5 aay me, | ogres | Micieaminic the Next War Sy oe 
| (HIGH VOLTAGE GENERATOR 

By HUGO GERNSBACK ili CUNNECTS TO POINTS) 

We hear constantly about new and terrible gases, far 
more deadly than those used during the World War. We hear 
of “death rays,” and of many other equally deadly weapons. 
What they will be, no one knows accurately; but that there 
may be some truth in the rumors, no one will deny. Coming 
‘nearer home, we find that the United States, possibly the 
richest country in the world today, is the least protected. 
Suppose there were to be a World War, with all the other 
nations against the United States, tomorrow. Our prepara- 
tions, if is universally admitted, are woefully inadequate. 
Our navy is already -being outclassed with better and more 
modern ships by several other nations. Our standing army 
of 132,000 men compares poorly with the standing armies 
of the following nations: 

RUSBIG ess ss os ah tae Mae tes Fae 848,000 vee 
PONE oi cea ss ante Fe ee . .607,000 | ee as 7 
Jtaly-...5..2.::. Betas es wae ot Sa 5 Saas — 
British Empire .............0: weaee, 403,000 = SMOKE SCRE 
POIRNG Sess ices tice: sve ss Sees poo é MOK ? REEN 
Roumania ........... Via kins ROA ee pee, ys” 
Japat iii... ets eS eS .. 225,000 Retake Sree 
Jugo Slavia ........... Ste eee tet ..«.. 139,000 — ae, 
Czechoslovakia ......... iene is ee | SES = 
RUPKCY cave vuivaes rare epee eee ee nL = = 
Germany 2. cece cece ct eee eee ee see 100,000 (7) “ _ 

a ‘oily | 
In aviation, too, we are far behind, and certainly could ae 

not hope to defend ourselves if we were attacked on two or 
(Continued on page 564) 
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Top, a lightning thrower, utilizing the principle of high-voltage discharges, as in apparatus shown on other pages. Millions 
of Volis charge is concentrated on the projecting arm, which can be aimed. Below, the proposed revolutionary land battle- 
ship, which is a traveling fort, armed with the heaviest of long-range guns; and which is accompanied by airplanes, for 

Which it has all accommodations, brie 
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Vieudlisotion of the wurhusunl landem wing flying fim Might) designed by Thomas Cochrane 

Campbell and Vincent Hol! for Mackburn Aircraft Lid. 

Tomorrow’s Plane 
prouts Extra Wing 

OUT of oa welter of 

cesigris for the Au 

: per-air transports 

of tomorrow comes one 

that if AFOUALNg consider 

able interest in British and 

American aviation circles 

because of ite unusual 

wing arrangement. This aircraft is a flying 
beat with two wings, a small 

ahead of the usual large wing 

one located 

Putentsa on it 

have been granted by Great Britain and the 

United States to Blackburn Aircraft Limited 

of England 
Intended to sccommodate more than 100 

passengers, this tall-first flying boat would 

be powered by six reciprocating or gas tur- 

bine engines driving 14-foot, six-blade contra 

Side and front views of tail first fying 
bent, fete engines located between 

the wings. 

Fusmvary, } 1950 

rotating propellers. The engines would be 

placed on the leading edge of the big main 

wing, thus between the amall and large wings. 

Estimated cruising speed at 5,000 feet is in 

excess of 210 mph 

Attempts have been made in the past to 
design tail-firet aircraft, One of the major 

problems encountered in multi-engine planes 

has heen the adverse aerodynamic character- 

istics that come into play due to the slipstream 

LEADING WING 


