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SPECIALLY EQUIPPED WITH R AISING . H:. &.5 ; 
“AIR BANKS" FOR THIS WORK 7 f 

By RAYMOND J. WARDELL 

(From an interview with experts at the Brooklyn Navy Yard.) 

—— TO | es | ee ee —— “AGT. By.SCIENCE AND. INVENTION . 
EXTENSION ROD TO vALV STEM sz 
FOR ARJUSTMENT FROM ABCVE _. 
EYELETS FOR 
HAND LENG 

WOE 
BUFFERS, 

CLAMP LOCKED ON CHAIN INLETS 
Bs 

~ Sr WIRE HOOPS 2 r 

SLTORATIE 

AIR RELIEF PT 

U 
LOA GIT UDP AL 
STIFFENERS 

J 
PONTOONS |= 

a i 

OF THIS POINT SEALE AND 
WATER BLOWA OUT 

" DIVER ADJUSTING 
OUTLET WALY 
# a = 

| i 2 at Ra a IS 5 —s_ —G ay Da ee el “a FORWARD COMPARTMENTS 
[iia MOST OF THE AFTERS pit . : erat (a ie See, AWD TANKS Too BADLY 
oe, 2SLLAST AND FUEL DAMAGED AND JAMMED WITH | ae me 

| TAHHS WERE SEALED WREC KAGE To BE BLOWN . nt ip 

aes 
ar RP a 

Fs, i,” CITY OF ROME” 

_— Y HARD CLAY -% — 
TUNNELS FOR -CHAIN DUG wITH-. | Sogn 
POWERFUL WATER JETS — ExR- 1-2/2 INCH "FIRE" HOSE -— 

TENSION -HeZz zt ES: AND SPEC TAL 
WELGHTED THIPOOS wSen 

‘DIWERTS AIR AND ba shes LINES SHE method by which the submarine S-51, is going to be raised utilizes booyancy 
s Ee se =: een ——pRooen tanks or pontoons, in addition to the bouyancy created by blowing out the water 
ae eT =o See OY GEN from most of the 5-51's compartments. Fig. | shows large wood covered steel pon- 

rea [hi asf BS toons which are sunk into position along the sides of the submarine by fi ling them with 
i " ‘ey ad water, When the time comes to attempt raising a sunken ship in this manner, the 

ee a eee | water ts blown out of the tanks by compressed air sent down into the tanks through 
| one and oue-half inch fire hose lines. These lead to the surface, where they are con- 
| nected to a large number of compressé] air storage tanks aboard the tencler ship. 

1 Note how the teavy lifting chains are anchorel to the buoyancy tanks through large 
1 steel tubes passing diametrically through the tanks. Each pontoon is fitted with 

atitomatic relief valves, 50 that excess pressure can leak off through these valves 
as the pontoons rise with their load, The two pontoons anchored halfway ta 
the surface by chains, will cease Lfting when they broach or reach the surface, 
thus checking any further opward lift of the submarine. If all of the pontoons 
were sunk to the Jevel of the hull, the ship would come up with a rush, and 
in this way accurate control of the whole lifting operation is obtained. When 
the submarine rises to within sixty fect of the surface the suspended wreck will be 

Dk hy! | SU towed into shallow water, Here a new bite will be taken by flooding the pontoons 
a hn and allowing them to raise the submarine again. By repeating this operation the sub- 
PLEVERS hae yl marine will be eventually raised to the surface and pet into drydock. Fig, 3 shows 
PRE*HEATER how high pressure water jets are used in order to clear a passage through the mud 

around the midship section, so that chains can be passed around the hull. Figs. 4 and 
5 show details of the improved oxy-hydrogen blowpipe wed for cutting steel and other 
inetals tiler water. A cone of compressed air keeps the water away from the flame 
atl for melting copper and brass, an extra high pressure hydrogen line 15. provided. 

AHO BRASS i 

“KS AIR CONE PROTECTING FLAME 
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$25.00 Prize for Human Aura Photo 
NEW WAYS OF SEEING THE HUMAN AURA. 

'T ic fairly easy to-see the Human Aura 

—that peculiar atmosphere that sur- 
rounds each one of us, and which clair- 
voyants and psychic mediums say mir- 

rors all our emotions in movement and color. 
It ig so easy that it is a wonder that more 

have net seen it without Locking tor 

have, in fact, for those 
show it have 
st before, but 

peaple 
it, A great many 
to whom 1 have attempted to 

often confessed to having Seen 
thought it was an ilu- 
eon. The colors are 
not $0 easily Seet. 

So in the first place it 

will be necessary to de- 

fine what the Aura is, 
and what it is not. Then, 
when we look for it, we 
will not wet excited over 

an after-image and say 

that we have seen the 
Aura, Not evervore can 

see it, al course. Think- 
ere, artists, wisicians, 
etc, are generally more 
sensitive than others. 

WHAT THE HUMAR 

AURA IS 

The Human Aura is 
a haze, a mist, a pase 
aus appearance that sur- 
rounds the human body 
on all sides. It 18 wsu- 
ally restricted to a Space 
within a foot of the 
body, but on speakers ot 

considerable emotional 
power (like a football 
coach I have seeti) it 
may expand out three or 

iour feet while they are 
delivering a stirring lec- 
ture. Ordinarily, heow- 
ever, we do not see"the 
iull extent of the Aura; we generally see 

only the denser brighter portion which e¢x- 

tems about 2 ta 5 inches’ from the body, 

Very close to the body, about 5% of an 

tech thick. Wes a grayish-violet line, the 

clearest and most definite part of the Aura, 

Tt looks like a “solid” pas, anc 1s ealled the 

“Feheric Double” or “Etheric Body," be- 

cause it is supposed to be the over-lapping 

ar extension of a body almost exactly like 

our physical body except that it is made of 

much finer “etheric’ matter which enables 

it to permeate the physical matter of aur 

body and ta seemingly exist in the same 

space. As this matter 15 

very tennous—as much finer and tore achive 

than 2 gas ag a gag is than a liquid—the acti- 

vity of its particles causes the Etheric Body 

to press outwards a little further than the 

physical matter of the body, aiid thus we 

have the overlapping phenomenon. 

THE INNER AUEA 

Fetending out further than the Etheric 

Body lies the “Inner Aura,” which has a 

colorless appearance as ordinarily seen, ard 

which is satetimes called the “Health 

Aura™ because the radiating energy ot which 

st is the expression forms striations or lines 

like thick hairs which stand out at right 

angles to the surface at the body when the 
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person is in good health, antl flraop when 

he ig tired or in ill-health, ‘This portion 

‘he Aura is quite clear and presents an 

appearance similar ta the heated air over 2 

radiator although it does not tremble, A3 

uvétially 2een by inexperienced persons under 

unfavorable conditions, it exterxds from 1 to 

or 

‘s a 

vie 
= 

oat 7 "= aA a 

oh t z 
7 ae 

I 
a 

supposed to be | 
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2? inches from the body all around; but 

linder better conditions, or When seen by a 

person accustomed to observing it, it is 

aiten seen to extend from 6 to 12 inches 

all around and sometimes more, ‘The stria- 

tions are usually seen only by the more 

ecnsitive observers. 

THE OUTER AURA 

Vet further extends the “Outer Aura,” 
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which ig almost invisible and can be seen 

only under the most favorable conditions, 

eo we will not deal with it except briefly. 

It may extend from 1 to 3 feet out from 

the body, 
The means required to see the Aura are 

very simple and elementary. The first re- 

quisite ig that the experimenter determine 

beforehand nat to be led astray in his et- 

thusiasm by any sort of illusion, as this 15 2 
very disappointing pitiall for one who is not 

used to observing the delicate phenomena, 

The second requisite is a suitable back- 

ground, which should always be matt (that 

is, unpolished, like the suriace of calcimine 

or velvet) tinless otherwise specified, and 

as free from decorations or marks as p03- 

sible, Decorations or marks on the back- 

sround distract the attention and make it 

difacult ta focus the eve properly on the air 

near the body. The best backgrounds are 

black velvet or velveteen: and, if in a dif- 

fused indirect light, white polished tile of 

porcelain. The black velvet, especially if 

made into a booth large enough to cotta 

the whole body with outstretched arms, 1 

best for detailed study and for carrying out 

Dr. Walter Kilner’s experiments mentioned 

later on: the white tile is best tor learning 

Low to look for aml see the Aura. One 

ean easily see the etheric body and the atira 

ground one’s hand when washing In a por- 

celain washbow!, and a dim light is particu- 

larly favorable, Other good backprounds 

are yellow, cream-colored, and blue calci- 

mine. Green and orange are permissible too, 

the anly unfavorable colors being red and 

brown. The background need nat necessarily 

Wii Bmerirnanraninhnistary rom 
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The Editors would Uke to see a photo of the luman aura. Here ig one meth 

iltra-violet rays, whereby it will probably become possidl 

are given in the very fine article herewith, written 

e to phetosraph the aura. 

by & keen student of the subject. 

he calcimine, although that is best because 
there ig almost no direct reflection of light 
to interfere with seeing the Aura. It may 
be marble, or colored wall-paper without de- 
sien, ar cloth without sheen, etc. The colors 
should be as light as possible, for a very 
dark background, with the exception of dead 
black, tends’ to render the Aura invisible, 
This is probably because dark colors absorb 
much light, and therefore reflect litthe back 

through the Aura. 
There ig one exception 
to this, which is that 
if one stands in a bal- 
cony three or four star- 
ies above a sidewalk 
or an asphalt pavement 
—a cloudy day is best 
—one can look down on 
human beings, dows, 
cats, horses, ete, and 
see them Walking abdut 
in an envelope of mist 
or gas. This strikes one 
as very comical on first 
sight, The visibility of 
the Aura under these 
circumstances 14 prob- 
ably due to the fact that 
when we look down on 
it, we sec a much 
greater thickness of it 
than when we look at it 
from the front or the 
side, It is like seeing 
the effect of the atmas- 
phere on the sun; when 
it is high in the heavens 
there is little atmosphere 

rt to pase through ard it 
See ca ail cae appears bright, bu t 

when it gets down near 
the horizon, the greater 
thickness of the inter- 
vening atmosphere be- 
i in dimming the sun's 

1 

SUMNER Orb 

od of tittzing 
Crner hints 

ging to reveajers 
light to a dese 

THE USt OF COLORED SCREENS 
The Aura can also be seen by observing it 

through chemical or colored sereens. Dr. Wal- 

ter Kilner in his book “The Human Attmos- 

phere” describes a screen made up of a 

glass water-cell (such as that used im lantern- 

elide machines to project the reactions of 

chemicals in solution) with thin glass sides, 

in whieh is put a solution of dicyanin (a 

rare coal-tar dye used in sensitizing photo- 

graphic plates to infra-red light) in pure 
alcohol. He advises the use of twa solu- 

tions, one rather light in color, the other 

dark. To use these screens, oné first looks 

through the dark one at some source of day- 

light for two or three ininutes; then one 

turns to look at the person whose Aura 15 

being examined and who must be standing a 

short way in front of a black velvet hack- 

mrad, either through the lighter screen 

ot without any screen at all. The Tight 

should be dim and may be adjusted by fais= 

ing or lowering a window shade. The ob- 

server should always have his back to the 

window when observing the “ura. 

Dr. Kilner gives methods of sceing the 

eolors in the Aura, but as they are rather 

complicated and not bkely to succeed in the 

hands of an amateur, T] refer those, imter- 

ested in his book, which is published by 

E. P. Dutton & Company, New York City. 

Simply stated, he creates a ecomplementary- 

eolored after-image in the eye By the use 

of a colored band of paper; then he looks 

(Continued om Page 275) 
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Aero-Hydro Glider 
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The conveyance illustrated in the diagram above is capable of a speed of struct a craft of this type large enough bo cross ue prema = en aes 

10 miles per hour aver the surface of water and can carry a large number speed of 120 aie her moet aGneh ts itera : atively otek eanareciizy 
: ‘ile are if ual Hight. Because it skims the water if 15 Cfltire eh of passengers. It rises on the water until the lowest hydrofois are in the = actual Might ow : : | - 

wa rik abil a large percentage of the lift is obtained from the air foils sails are provided in event of engine failure, The propellers are of the reg ‘= Ch tient i erat as ts = 4 ! - thers: ular aerial type. aly as well as the bydrofoils in the air, It is driven by means of prope + aut ieee. 
coupled to airplane engines. It is possible at the present time to con- —F. ns OUDY, Acronautical Engineer 

A Natural Ice Mine 

N this ice mine the ice-fortning protess or as a’ 

starts soon after the close of winter. The s 

temperature inside is below freezing in the 

summer and higher than the surrounding | 

temperature in the winter. The icicles are _ 

fifteen to twenty feet long. During warm ‘ae 

weather a heavy fog-like vapor 15 seen to Bae 

rise from holes in the ground near the mine. ey side 

A very strong out-draft can be noticed at "! 5: 

| 

TIssuRes UN ROLK-COVEREE 
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A schematic dlagram of the ice mine is seen in 

the diagram above. Note ice formation. 
if 

the mine in the summer, The theory ts 
ti 

that small fissures in the rock lead irom 

the pit to some point higher up the lll, 
| 

In the spring the outside air being warmer, , “i a = —— = 

causes a current of cold air ta come down ia eee arse = ie 

aml out the shatt. Warm air drawn tn at Here is an actual photograph of the tce ming at Sweden Valley ae Sr at vee con 

the top is chilled to such re that it The Lipa ds vvbar pas fea ea rare winter, Ph deaelaicete pel pf deans tee Mine Ca, 

will freeze any moisture in the Mitte, a an —F. it, ered. | 

want! americanracdiohistory com 
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Preventing Ships From Rolling 
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‘ DIRECTION, H: 

There is a chamber provided on ¢ach side of the hull and these two 
Spaces comnect by a pipe running across the ship, through a suitable 
feducing vyalye, As the shop rolls, water entefts one ot the other of 

the compartmefits, and the reducing valve retafds the motion of the 

air or water, causing the water in ather case to ¢ounterbalance the 
weve action, 

The two diagrams at the 
left show in a vivid man- 
her the great increase in 
Stability of the ship when 
fitted with these new anti- 
rolling tanks. The resules 
obtained by using 2 gyro- 

The pleture above shows the openings along the hull and below the 1 tates pac moses the ship waterline through which th ter enitere and escapes from the anti- | ROLLING TANKS ROLLING TANKS eer rae Sine ote rolling tanks, a new Gelriam dhvention, which bids fair to become ONGT IN’ACTION IN ACTION SSE Se popular in the design of ocean: Stes mahips. Here nature does the work, : 1 ; <—¢ 

| ANGLE OF ROLL 16° ANGLE OF ROLL §° 

Permanent Electric Charges a Scientific Wonder 
‘fe oe SOR mary vears we have known and sel 
: . —- | permanent he magnets, but what world 

¢ vou think af a man handed you a small 
2 metal box SaHASIALAB a cake of wax, which 

he told you contained a Permanent electric 
charge: In other words according to this 
idea, we shall before long be going into an 
electric shop atid asking for a 100-volt cake 
of wax, or tnaybe they will ba rated in kila- 
watt-hours, Thanks to the remarkable ex- 
periments of a Japanese physicist, Prof. 
Mototaro Eguchi, it has now become pos- 
sible to impress a permanent charge of elec- 
tricity into a eae of wax. Molten wax, 
as Shown in the picture at the left, is allowed 
to harden by cooling in the presence of 
strong electric held. The wax mixture em- 
ployed by Prof. Eguchi usually contained 
SO per cent. of resin, mixed with 3) per 
cent, of carnaiiba wax. The electrostatic 
charge is applied ta the wax by means of 
ad metal plate lowered an to the molten wax, 
and alse through the metal pat containing the 
wax, The high potential ig obtained from 
vacuutn tubes as shown in the picture here- 
with. As will be seen the metal pan and the 
metal plate lowered over the wax, constitute 
a high voltage comlenser and the wax muix- 
ture as it har dens, 15 acting a5 the (dielectric 

of this condenser. Ome side of the wax is 
found to be permanently negative, and the 
other side permanently positive. Some of 
the charged electrets have lasted since 1919. 

HOTOE AyD BEAR TE 

LOWER Ano PAlSe a 

ELECTRODES 

VACUUP TUBE 

HIGH POTENTIAL 

GENERATOR = 

PV eLecThic 7 Rea e 
a HEATER i : 

Wii amercanradoamstory com 
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Electricity Direct 
from Sunlight : 
By & R. WINTERS 

W OREING as a hired hand, for $1.25 

per day, on a dairy farm near 
Younestown, Ohio, a atria ling 

youth was obtaining a liveliliood amd sharing 

hig teager funds with the demands of an 

education. Thirty-five years later, this same 

individual has achieved the revolutionary 

thing of transforming sunlight directly into 

electricity. This remarkable discov- 

ery which may prave to be one at 

the far-reaching achievements of 

science within this generatiot, is to 

be credited tao Dr. William W. 

Coblentz, Chief of the Radiometry 

Gection of the U. §. Bureau of 

Standards. Delving into all sorts 

of substances and studying their 

reaction to radiant energy from sun, 

moon, and stars, Dr. Coblentz has 

discovered a mineral that performs 

the incredible feat of changing figltt 

directly inte eflectvic = current. 

Molyhdenite is the name of this 

magic mitieral and, unfortunately, 

each sample contains a spot no 

larger than the point of a pin that 

nroduces this marvelous result of 

converting light into electricity. 

This sensitive spot, small as it 15, 

when exposed to the sunlight, gen- 

erates enough electric current to 

throw the needle of an elec- 

trical measuring  ilstrument 

clear off the scale 

Samples of molybdenite used 

by the Bureau of Standards in 

its experiments of translorm- 

ing light into electricity, are 

placed in ordinary pill boxes, 

4he picce of mineral being sol- 

dered between two fine wires. 

The chip of molybdente con- 
fins a very small spot, barely 

larger than the point of a pu, 
which manifests this inexplic- 

able phenomenon of changing 

lizht into clectric current. A 

single pin hole is made in the 

pillbox, the tiny hole being op- 

posite the magic spot on the 

mineral, and when exposed to 

the sun, sufficient electricity 13 

cenerated to deflect the needle 
of the galyanometer. 

The large picture at the 
right shows how electric sun 

power plants of tomorrow may 
furnish our electric current, 

Electricity from lght-activat- 
ed cells charges a storage bat- 
tery: the current being drawn 
from the battery as required. 

At 
SOLDERED [ 

STRIP OF 
MOLYBDENITE 

r 

a, 

B 

we 5 e “So - i 

GALVANOMETER 

SPOT SENSITIVE HOLE To ADMIT 

TO LIGHT SMALL LIGHT 

AS A PINPOINT Se 

BOX 

SENSITIVE SPOT 

, 

Fi 

tet : 

oder The sunlight shines through a pin-bole in the 

top of pill box on to sensitive spot om sur 

face of molybdenite strip. As long as the sun 

shines on the molybdenite, a deflection Ib 

noted in the galvanometer, Connecting stv- 

Method of soldering copper wires % strip of eral of the strips im series yields an increased 

molybdenite abd connection to galvanometet. wortape. 

Wiana Aamercanraqniqhisiary cam 

ed em ip ie 

SS ee ll 

Photo shaws Dr, Willlam W. Coblentt of the 

Bureau of Standards at Washington, D. €., in 

his laboratory and he is examining peveral 

specimens of molybdenite, the minéral which 

he has fownd to be sensitive to light. When- 

ever the light falls on a piece of molybdenizs, 

aH electric current is set up within it which 

can be ticasured with a galvanometer, a3 

shaw in the other ilustranons herewith. 
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The Third Degree of old 
IM SPAIN , —— eter 
saa x mh is =H t , 

The picture speaka for 
itself. Teach wictim hae 
a hand nailed to the 
upright plank bebhind 
him and they stand 
there in agony, while 
the lesson given and 
its moral are supposed 
to be dilated on by the 
preacher, The strange 
costume worn and the 
curigws mutre-like hats 

are supposed to be 
correctly show. 

A BED OF 
TORTURE 

ee 
On the right: The un- 

happy victim Hea prea 
trate on a plank driven 
Full of pointed nails, 
Onoe of the execution- 
ers is shown tying him 

down and the otherg 

are working pon his 
shoulders apparently 
to sea that he escapes 
no whit of the torture. 
The general impression 

| ea es, ae from this old engrav- 
= ee a ee. | We: ae ee ing ia that it was an 
HUMAN TORTUFE IN THE everyday oceirrence, 

ROMAN ARENA 

ee | i ees a ee aS 

oe, Oe 

nat a, 

WITH THE WHEEL 
2 = = “ 

ae at 
Car Rac: ed — 

The victim tied to the wheel ie turned round 
and round over the fire prolonging his torture 

i Ms - : ; : == or : I 7 F : £ 

; ‘ey | § lal Misuece 2 iF ry : f | , If 

E a ee ? rE a ! . Pa ot oy Pear | 

ae for a period of many minutes, or even hours, 
#5 a 

hm” TEARING APART BY HORSES 

On the left ia ahown one of the FRa- 
man Caesarg who was said ta have 

covered victims with melted wax and 

had it lighted, 9 as to have human 

REPRODUCTION OF A CURIOUS torches. The engraving chows them 
OLD PRINT, SHOWING INSTRU. ™ fre in the arena. We do not 

MENTS OF TORTURE know how well authenticated the 
= Story Ls. 
wees |r ? 

j | a cae ee 

“y 

Aboye is shown an apparatua for 
breaking with the wheel, The vietien 

placed upon the sharp seri¢g of ridpes 

has his bones systematically broken 
by dropping the heavy wheels upon 
the victim spacing the blows by the 

openings between the ridges. 

i —atalak- 

To the left is a reproduction af a 
curiaus old engraving sh craving Yaris 

6u8 instruments of torture, the uses 

of which our readers will naw be able 

ta appreciate after the very wonderful 
peties af old-time illustrations which 
we have reproduced in these columns. 

oe eal 
On the right a victim is heing torn 
apart by four horses. The old en- 
gtaving well (lwstrate: the barbarity 
of the torture witnessed by a number 
af cold-blooded smectaters, some of 
them evidently men of Wek rank, 

war AMerincanrannnhistar roam 
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Ancient Torture Methods 
PART II 

Hy PROF, T. O'CONOR SLOANE, Ph.D., LL.D. 

HE subject of torture has quite an 
extensive literature. It is Surprising 
in the larger libraries to find so many 

books on the subject catalogued, ‘or- 
ture is of very ancient origin and for many 
centuries was regulated hy exact statutes of 
law, varying in the different countries. 
Some hundreds of years ago it was a subject 
that wag treated by law-students in their 
theses, and to use a colloquialism, tor a 
period covering many centuries, (l Was con- 

sidered “quite the thing.” It was regarded 
as the best method of — 
teaching the status in 
law of a criminal: the 
idea was to induce a 
witness to give testi- 
mony in the casé¢ of an 
alleged criminal, atl 1 
was used in the trinst 
curious way to induce - 
an alleged c¢rimimal 
and one who was he- 
licved to be a real one, 
to confess his crimes, 
There Was a very 
definite feeling of al- 
most statutory force, 
that no one should be 

a punished for a crime 
unless he acknowledz- = a 
ed having committed mgr he Sane 
it. To make him ack- rf 

nowledgze it and to a 
force him toa a 
confess the supposed 
offense, torture was 

applied. This seemed 
to satisfy the conscien- 
ces of the judges—it 
was 4a sort of “ufre 
dirt,” on the allewed 
criminal’s past. 

It is told of one of 
the English kings that 
be had the = thumb- 
screws—a well-known 
instrument of torture 
—applied to his own thumbs: as he be- 
gan to feel the pain, he called out te stop tt, 
and said that another turn of the screws 
would make him confess anything. It is per- 
fectly obvious that this was the expression 
of the probable effect of torture, The means 
and method of inflicting it and the imstri- 
ments used were qttite varied and a certain 
degree of ingenuity, of what may be termed 
the diabolical order, were exhibited by their 
constructors and inventors, 

Our readers will find numerous cxamoples 
of the instrument of torture illustrated here. 
It is stated that as many as 600 different in- 
struments have heen invented for torturing 
and some of the most curiéus things are 
brought out, Thus one authority declares 
the torture could be legally -inflictedd only 
with ropes aml then he describes a number 
of ways of doing this. 

One of the Enelish methods of torture 
involving death was to hang, draw and 
quarter, The man. would be hanged until 
partly dead, if we may wse that expression. 
He was then lowered to the ground and cis- 
emboweled, and the story.is told of a lady 
holding the unhappy victim's head .in her 
lap while he was cut open, as rf that- could 
assuage the victim’s pain, But even this in- 
cident @mives a viewpoint for the psycholo- 
gist. ae 

Another form of torture used in England 
bore the name of the. Scavenger’s daughter. 
A man named Sir Wm. Skevington revived 

its use in England and his name was trans- 

formed into Scavenger. It is a simple wire 
hoop. The victim was doubled up and 
trussed into it and left there in constantly 
INCreasing apory. ; 

The stocks were used in comparatively re- 
cent times. One of the pictures shows a 
man with one foot in the stocks, and the foot 
bare and a boy tickling it. And one of the 
most excruciating tortures is given as bath- 
ing the feet with brine and causing a poat 
to lick them with his rowerh tongue, tickling 
the epidermis. I[t is curious to read of 

i} a oat ia ioe 
vi Pe sat 

from whom an acknowledgement of guilt is sought, or it may be a-witness. The strange idea 
aeems to have been that a criminal should confess before punishment, and the statements. 

witness under torture were considered the very best kind of testimony. 

Frederick the Great, who mounted the 
throne in 1740; he was supposed to have 
abolished torture in that year, but treason, 
rebellian and some other crimes were ex- 
cepted, and even Frederick himself twelve 
years later ordered two citizens to be tor- 
tured on suspicion ot robbery, 

The strappado, one of the most famous 
tortures, was sometimes called the Moine 
de Caine, which means the Monk of Caen, 
the latter a city of Normandy. The hands 
were tied hehind the back as shown in the 
eruesome illustrations and what was called 
the question ardmaire, the ordinary ques- 
tion, was carried out by fixing a weight not 
over 125 pounds to the feet, while the vic- 
tim was polled up into the air, Drawn up 
in this way the torture was very ereat ain 
its brutality was increased by raising the 
victim a certain distance and dropping him 
part way to the ground so as to dislocate 
the shoulder joints, For the extraordinary 
question, a weight of 250 pounds Was at- 
tached and three consecutive jerks would be 
riven. ee 

A clue to how the victims took all this, 
may be found in a story of a man who said 
he preferred the strappado to being hanged, 
for he could pet a Sureton to put Ins 
shoulder joints back again after the disloca- 
tion, but he sail he could not get him to fix 
a dislocated meck if he was hune. 

Titus Oates’ perjured testimony sent many 
an inmocent victim to death just before the 
days of the restoratmen in England. When 

Bamerrcanranmnhistar rom LAPUA 

the Stewarts came in again he was con- 
victed, and it might have been well to send 
him out of the world by the quickest meth- 
od. Instead of that, be was led behind a 
eart through the streets of London from 
the Tower to Hyde Park Corner, a distanee 
af about two miles. The latter was the lo- 
cality of the famous Tyburn, where so many 
victims of the savage laws of those days 
were executed. All the way through tlie 
streets, he was lashed apon the bare bale. 
‘He was sent back to prison, allowed to rest 

ae for a day and then 
Siete =| the fogging was re- 

peated, but as he was 
unable to walk 
he was pot upeo fi 
a hurdle and dragged 
along the ground and 
beaten all the way. 
The number of strokes 
given to him were 
counted and they were 
multiplied by six be- 
cause there were six 
lashes in the whip, 
and it is told that the : 
tinfortunate man re- 
ceived several thousand 
stripes. He survived 
all this and lived for 
many years after. One 
ot our illustrations in 

the last issue of Ser- 
Exce & INVENTION 
shows him pilloried, 

The Russian knout 
was probably the most 
terrible weapon of 
euch  chastisement, 
short of the chain 
scourge. It was a 
whip «with a single 
lash about '4-inch 
square, of leather or 
hide which had been 
soaked if water to 

make it harder. The 
executioner was trained in its tse. He 
practised upon a pile of sand, giving vertical 
strokes and by practising was able to lay 
them close against each other, so that a suc- 
cession of strokes covered the whole back, 
leaving it a mass of mangled flesh, and if 
it.did mot kill the person, it ruined him for 
life. Tt has even been said that the second 
blow tight be fatal. 

Maria Theresa was Empress of Austria 
when a document was issued in 1769, giving 
elaborate instructions for the administration 
of torture giving descriptions and illustra- 
tions of implements in use and how to em- 
ploy them. The tragic death ot her 
daughter.’ Marie Antoinette, followed thia 
after a little ower twenty years. In parts of 
Germany torture was kept up until 1831. 

The pouring of cold water upon the lead 
of its victim proved to be a very severe tor- 
ture, and as late as [S38 it was inflicted with 
fatal results in Auburn Prison, New Yorl. 

One of the cruellest things about humar- 
ity is that they seem to enjoy the infliction 
of suffering. We have seen it itt our own 
country When the two young men in Chicaro 
killed a boy trving to commit what they 
termed “the perfect crime.” We are. told 
that in England. in the days of the infamous 
Judge Jeffries. people used to go down to 
the hemp works where unfortunate women 
criminals were used to work on the hemp 
for ship's ropes and tables, and the visitors 
went there for the purpose of seeing them 

(Continued on pore 278) 
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The initial showing of the motion picttre, “Lost World" in Germany took place in an airplane aver Berlin to the accompaniment of music supplied by radio, The above illustration gives some idea of the 
effect that was produced, 

The Starvation Limit Mlustrated 
Mes--2225.-, 

ae = cS So om oe 

i 
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Tt ig indeed strange to note the varying lengths of 

—— SS ee ee es 

ig1000 DAYS || 

time which varlows members of the ee king-= dom can subsist without food. The above (lustrations show the average perimis from that of a bird, which can exist for nine days without food, to that of an ordinary iigect whick lives with-= out nourishment for a period of one thousand two hundred daya, nearly four years, 

way Smericanreacnmnistary eam 
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“Lost World” Above Berlin Movies and Music Aboard Airplane in Clouds 

The pilot of the plane in 
which the motion picture 
was being shown ine 
creased the uneanny il- 
lusion by flying through 
Gense banks of clourls, 
thus darkening the cabin 
of the plane and making 
the showing of the ie- 
tion picture miore effec. 
tive. The broadcast music 
received by radio emanat- 
ed from the Berlin 
Broadcasting Staton and 
was very well received by 
the fying receiving set, A 
loud speaker reproduced 
the music for the beet 
of the audience who en. 
joyed the sensation 

thoroughly, 

Folding Umbrella 
The photoes repro. 
duced here show the 

comparison between 
*k féewly invented 
folding umbrella 
when if 14 open and 

when falded for con. 
Venlent  traneparta- 

bigs. 

“4 a 4 . 

+ Ce 

§ POLDING umbrella that will ft inte 
a coat pocket yet when opened js as 

large as a standard umbrella, has recently 
been invented by Frank J. Pugel. The um- 
brella is strong and very durable. yet 15 
light in weight. The steel tube handle tele- 
scopes and a few turns of it engage con- 
cealedl screws which automatically close the 
umbrella, The outer half of the riks folds 
upward aml inward against the lower half 
which in turn folds downward and inward. 
When the handle is unscrewed and extended 
the mbs atl the covering are automatically 

opened and held rigidly in place, 
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Invertible Life Boat 

ag ; ey =; - ao his a pt: F “7 <a 

7h oie ~ eR  S 

cling to the hand rail Above ig shown the inventor of the invertible 
Lf becawee of high seas, this new Ife boat should overturn, the passengera E 

on the keel and by rocking backward and forward can soon turn the boat over to its normal piel. life boat with a gmail scale model of the device 

tion, and climb back in and bail out the water, showlng the special keel, 

New York’s Motor Vehicles a 

It has heen estimated gf ciate 
M. Lewia of New York City toat ts ery eee = 

the motor vehicles im that metro- “~ bal Le 
polis if placed in one single line pase 
would reach fram New York to ; 
Salt Lake City as illustrated at 
the cleht. The saturation port has 
neatly been reached and retief 

must be sought from trafie con- 

) caeeesen ty ae 

oR Ss ae aa a 
5 st ee = : “i . 

If all of the passengers carried-by moter vebicles inta New York 
City from the north were placed in a line they would reach from 
Ottawa to New York, Those entering by the game way on the 

East would extend to 23 oules beyond Halifax, Nova Scotia, 
From the weet, the incoming passengers would reach to 15 miles 
bepoud Harrisburg, Penna, All of these facts are graphically shown 

in our Wiustraden at the left. 

New Highly Efficient Storage Battery Promised 
F the claims of a young Viennese engineer Gunther Poltich are veri- 
fiex| after practical use, we may soon éxpect a revolution in low-volt- 
age, high-amperage électrical work, such as up to the present time lvas 

been and is being accomplished by means of large storage battery istalla- 
tions. Pelcich claims to have discovered a new method of battery construc- 
tion. whereby it is possible to make up a storage Dattery equal in energy 

} to that of a standard battery such as is in use today, yet which will wergh 
only L/l2th as much, Sch dl battery wenalal he i pe hoon io electrically 

, , , = i driven automabiles which with ordinary storage batteries have a cruising TTERY | biles es | | 
STORAGE BATTERY EQUIVALENT TO 12 OLD Tyee || ‘ange of only 70 miles on one charge of the battery. With the new method Oy , BATTERIES || of constructing batteries, the same size and weight of automobiles could 

travel 840 miles ona single charge. These batteries are mot as yet available 

as they are in the experimental stage, but when they are Srought out for 
ecneral use, they will undoubtedly greatly imerease the number of electric. 

= . c les it tse, 
70 MILES OLD ELEC. AUTO TS nade 3 Poleicl is that he hag discovered what he terms 

RANGE ON | CHARGE ‘e400 MILES = [| a “primary element” and which is capable of pooh cing electricity directly 

(2X OLD RANGE) || without the use of a charging source, as is rewired by ordinary storage 
| batteries. The use of this element would do away to a great extent with 

peace anneal * the use of mechanically generated electricity. Thus by a chemical means 

NeW MILEAGE ON, | it may soon be possible to pencrate an electrical current at yee st 

ICHARGE FOR ELEC. AUTO. | pense, and in a smaller space than with any other generatitig and 5 
: he H 6 called storage system known today. —_—_— — = = ——- 

win amercanracdiohistory.com 
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How to Build a Rowmobile 
F we compare the operation of a one 
horse-power motor on a rowboat with 
the operations of the same motor on a 
velicle, we can sce from the low speed 

af ihe moter boat which is only 204 onles 
(iour kilometers} an hour from the high 
speed of the motor shalt, while with the 
same horse-power a5 
much as 40 miles per 
hour (50 kilometers) 
can be obtained on 

land, it shows low 
creat 46 tle resist- 
ance to be overcome 
itt the water, Now 
ii we compare a Mor- 
mal rowboat thit 
docs 1 ta 2 miles 
{two to three kilo- 
Incters}) an hour to a 
shell or racing boat 
that attaing a velorc- 
ity of twelve miles 
(twenty kilometers} 
an hour, the thought 
forees itsell upon its 
that in the first place 
the utilization o f 
power in the racing 
nat must Ie of su- 
perior order, for it, in spite of the great re- 
sistance Of the water, Lo atiain so high a 
specd, 

The secret lies in the sliding seat that 
gives the oars besiles the peo of hig 

ari also the utilization of his lez museles. 
These were the consulerations which brought 
Curry to the invention of rowing on land; 
thit is to say, to bring the same utiliza- 
tion of museles shown on the shell or racing 
hoat to the land vehicle, A bicyele 13 driven 
hy the power of the legs. This puwer tan 

only represent the utilization of one-third of 
the muscular power in aneed. because the 

tilization is only complete when the pedal 

skiff, ia to he seen, 

BIEWILE WHEEL OWE OR MORE 
FOUR, WHEFEE DRIVING PRWILS™S, 

In this interesting street scene taken in Ber- 
lin, Germany, the latest Vehicle, the Land- 

The Land-skiff or Row- 
mobile employs mo engine but is propelled 

by the arm and leg action of the driver. Full 
details are illustrated below. 

‘These con- 
that a ‘velnele 

arm 16 itt a horizoutal position 
siderations tiake it clear 
which is driven by doll fee power as well 
as arm power, plus the power of the boily, 
must attain a much higher speed, 
Now we come to the Curry landboat or 

three Rowmobile: a vehicle with two to 

eearings attains a speed of 30 miles an bour, 
a true sport machine for devotees ol all 

kinds, especially for oarsmen as a training 
apparatus. From now on they can have 
their rowing races upon the open highway. 
The vehicle is equally well adapted for lich 
athletics, for boxers, for reducing weight, 
aivl for medical applicatiot. 

Moreover as a means for transportation, 
this machine is a rival to the bicycle. Not 
only is a much greater speed to be at- 
tained by better application of touscular 
mower, but the muscles can be callel onon 
eeparately in turn. Tor instaiec, one can 
work for a while with the arms ‘only, or 

Eee = 

LEATHER - CANVAS STEERTG 
OR RUSBER BELT (/ TABLES 

BRARE 
EITHER LOCATION 

REAR AXLE PIVOTED AT 
CENTER OF FRAME, 

- i! 

oily with the legs, and so let the upger 
body rest. The body of the vehicle presets 
a great advantage. The little velucle can 
be constructed as a closed linvousine so as 
to be used in any weather. The air-resist- 
ance of the ahnninum body built in stream. 
line shape, is considerably less than the re- 

sistance offered b&b 
the air to a bieyelist 
We all remercber 
how hard it is to 
drive a bicycle 
agaist the wired, 

Those desiring to 
build this interest- 
ne vehicle which i 
capable of an aver- 
ate speed of fifteen 
fo twenty miles an 

hour, will find the 
actonipanying claw 
ig gives the eces 
sary principles aid 
details on which the 
machine is boilt, The 
four wheels may be 
of the bicycle trpe 
While the axles nas 
be made from steel 
tubing or iron pipe 

One idea for a sinple brake is shown in the 
trawing, but other schemes may be sel 
by the udder if desired. The greater the 
thameter of the belt drum, the easter will 
the vehicle be propelled, but at the sacrifice 
of speed, unless gearing ts used. A fair 
chameter for the elt drum 16 six inches, the 
belt being two inches wide by one-ctght! 
inch thick. The front seat rolls on wlecels 
4045 to give free motion to the lees as well 
as the arms, The veliele is steered by push- 
ing the toe against either side of the foot 

bar. 
The parts for building the device can he 

found on the scrap pile or at bievcle shops 
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pawls rotate the ratchet, which is rigidly secured to the front driving axle, 
Then the spiral apring retracts the belt, and the pawls slip over the teeth 

of the ratchet wheel freely, without exerting povrer on the axle. 

The Rewmobile can be made in many different ways, according to the ma- 
terial available to the congtructor, The vehicle is propefled by means of a 
belt secured to a spring ratchet drum As you pull on the belt handle, the 
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Ancient Torture Methods 

HERE is little doubt that if cvery- 
ene followed at least ithe leading 
moral precept as formttiated in the 
religious codes of the differcnt peoples 

of the earth, or even if the golden rile 

would be literally carried out, gfovernmecit 
and statutory legislation might properly cease. 
but the awful crimes which are chromeled 
day by day in this country, Clicago’s daily 
murder, Iynchings an! the infliction of tor- 
tute ranging from Nogging to burning alive 

inflicted by rmoohs whether named or mame- 
less, itvlicute the weeessity for statute law. 
A lawyer friend of the writer defines [aw 
as the “rules of tlic gate,” just ag we have 
Tules for playing card games, Within a few 
days of this writing, a foreigner who fad 
heen jn prison for cizht years for an alleged 
murder, which he never committed, and 
whose condemnation was due to the fact that 
the interpreter who served in court ded not 
understand the dialect in whieh he spoke, 
has had his innocence recognized and pub- 
lished, and mow society, often a monster of 
injustice, proposes to deport him, but not a 
word has been published of any proposal to 
remunerate him it any way, or give lim any 
compensation for what was done to him 

Some vears ago we could read m the 
papers of the burning of an unfortunate 
negro, alive, and it is said that he got tree 
from the bonds enough to try aml escape 
from the Aames ated was qruished back ly the 
crow, so it seems that leeal statutes are 
insuficient to prevent crime, that the golden 
rule is held sacred by so few people that its 
effects are but slight, and that religion with 
its spititual code has not yet reformed the 
world, And it is, at this epoch in the world’s 
history, when such deeds ag these are per- 
metrated over and over again, when the 
modified torture of the third degree is prac- 
tised ly the police that people go back 
four, five and six hundred years in the 
world’s history and attack the methods of 
those cdavs without apparently thinking of 
what ais done in this Akh century in a civil- 
ier country. 

The mixture of religion anc politics ts a 
acl one. This is pretty generally conceded, 
but the mixing process gocs on at the pres- 
ent day and when our criticism of past 
eras is based largely on the specific clesire 
to criticize uniavorably different religious 
ieicts, the eriticisms are not worth very 

much 

Part II! 

By T. OCONOR SLOAN, Ph..D. 

The tnost extraordinary cis- 
crepancies occur in the detail of 
the thumber af victims, so tuch 
so that one 16 forced to the con- 
clusion. that the statistics are. of 
very little value and that the 
large numbers are grossly ¢x- 
agecrated. Thus it is stuted 
that between 1508 amd 1323 only 
42 who were convicted of heresy 
were handed over to the secular 
autivority. which means that 
they were executed, and that it 
the same period of time only 
030 were convicted of heresy 

The Ducking Stool. This may fairly 
be termed one of the milder tortures 

af our forefathers, although the feel- 
ing of weter helplesaness when im- 

mersed in water and going through 
the agony of suffocation made it no 

light punishment. It se¢med to have 

been applied wutusily ta women. 

Here a man is the sufferer. 

Now suppose that every mur- 
derer in the United States was 
executed, remembering that for 
one of our cities a murder a 
dav is claimed, the deaths in 
the United States per annum as 
imflicted by law would run up 
inte the thousands 

In the middle ages, reheion 
aril politics wlre very closely 
wiited, probably as closely as 
they are today in the State of 
Tennessee. So those who 
wish ta condemn the ways of 
the Church of the Middle Ages, depict the 
treadiul doings of the Spamsh imquisition. 
The doines of the Spanish imguisition were 
those whieh had been done since the cen- 
tures preceding the Christian era—torture 
for the purpose of cliciting confession or get- 
tings testimony trom wotnesses lial been 
the custom for centuries, aml ts practically 
approved of by many people of the present 
day. The number of victims of the Span- 
isl) gnqaisition is not known, So it presents a 
convenient field for exaggeration and it is 
hard to abuse the customs of that day with- 
out drageing in the church, even it it were 

(lesired| to cdo this 
In preceding articles of this series, 

eS  ——— — = 

This if 8 wart- 
atlon an the 

Siranada, but a 

latte in the d- 

rection of 
mercy. In the 
strapada both 
atms Were dis- 

located at the 

shoulders, but 
here the arony 

i concentrated 
on one. tee 

guards are ¢n- 
joying them- 
pelves in the 

background. 

some attempt was made to reveal the psy- 
chology of what is on the whole a rather 
dreadful subject. Arnl we: sant something 
about the numbers affected by the wretched 
system, but it i probable that if people were 
asked at what period of the world, and for 
what cause or causes, the greatest number of 
wictims were tortured and killed by fire, the 
first off-hand answer would be—in Spain, in 
the W3th and 14th centuries. and perhaps 
later. Dut there was an é¢ra wien the hurn- 
ing alive of innocent people was carried out 
to a greater and frightful extent—when the 
law tortured anc burned alive countless in- 
WeeDent Vactiths are wen ad Ware of it swent 

across the Atlantic aml for what was for- 
tunately a very briel period, stained the lis- 
tory of New England. The syste was up- 
held-as tt was by the grim and celchrate:l 
clergyman of the period, the son of the 
President of Harvareé University, the Purt- 
tan writer, Cotton Mather We are allil 
me to the so-called “witeheratt.” 

The belief in witchcraft was wulely 
spread ii the early centuries and in the Léth 
ancl 7th century, superstition art the civil 
law, united ina firm union amd attackerl this 
subject. En carrving out the iniquitous pro- 
ceeding. the old, dlorical theory of extort- 
iiga confession by torture was applied right 
amd Left to numberless victims. [i a person 
was accuse! of heing a witch, or if suspicion 
attached to lum oor her, this was enouch to 
rastily in the imiquitous code of the time, 
ile application of torture to extort a con- 
fezston, and the confession meant hanging oar 
lhurning alive A person who was accuse 
was supposed to plead cutlty or not guilty 
Ti be or she pleaded “eet guilty,” the victim 
could be tortured to extort a conlcssion. Ta 
F.ng@laied, af an accused person refused ta 
Mead, the law, recognizing the hopelessness 
of doing anything, crushed the accused one 
under great weichts, apparently with some 

(Coutored on page 3715 
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IN THE BASTILLE 

As the Ancients 
Gave 

APPLYING THE 
“WATER CURE" 

A pingener in the Bastille. In ite Last days 
there were very few prisoners in it, The 
revolutionary mob seem to have destroyed it - 

a2 a symbol. The wictim stretched in a position involving the 
torment of the rack is having water poured into 

THE HUMAN TURNSPIT him, Tt will be remembered 
a = [2 that during the Spanish 

age are hao, American Ware the “water 
cure” Wis inficted 

Upper right, a prisoner aw 
in Auburn State Pris- 
OH in this. state was aubbected 
[So the witer torture, and dicd 
under the effec. The in- 

quest and trial each had the 
sepect of a “whitewash.” 

Many of the ancient tortures 

invelyed the use of water in 
various ways. Same of these 
wittr tortures were described 

in previous articles of this 
SErces, 

ee eee 

Here we have am examale of 

the “water cure’ plain and 
simple. It is supposed to 

: _ . : have been a very severe tor. 

A ¥ichin foatted on the spit ap if ke were a ure, 

point from the butcher shop. 

LAPIDATION 

“A CAGE 

fe: eave in 

which the vie- 
,; tims weir 6 

|} Focted up and 
EK Posed in 

| pabhic, It was 
often npounded 

fl} o> ee to ihe 
turned by 

hed, T he 

} (o9ture was ih 

the direction of 
the character 
of mortifica- 
tion and dis. 

Ei aee. 

The victim is dragged over the ground by a horse, while stones 
are thrown at him so as to kill bim eventually perhaps by an 

acciutental Coup-de-Grace. The Jewish 
lapidation wes very specifically regulated. 

TORTURE ON THE RACK 
| The ustration needs mo deseription, Tt 

is the fantous stretching the victim on 
the rack, Among the histerical vic- 
tims was the celebrated) Guy Fawkes, 
Mis signature alter the torture was so 

affected that it told the story, 

—— 
These cage-like metal masks were used 

on ether criminals than witches, although 
they were piven the tithe of Witch's 
Bridle. Here a modicum of torture was 
combined with the mortification and 

disgrace of the exposure 

Bae |e canaries. oom 
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TORTURE IN RECENT DAYS 
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as thet used in France last year: 
The new East Fiver central station will Produce 4s much power 

country in Europe 

ASH 50750 | 
VOLUME | ay 377 
PER 

24 HRS. 
600 TONS 

For steam condensing purposes the mew central station will borrow and return 800,000 gallona of water from the East River each Snaps 

I ,000,000 Horse- 
Power Electric 

Prance is the best ighted 

The 1, 00,- 

Hoo H. P, 

central sta- 

shon of the 

Hew ¥ork 

Edison (Ca. 
now build=: — 

ing, eould 
wutpull 

2, (th, 000 
horses in 
U, & 

T he® if & Ww 

1,000,000 H. 

P, central sta- 
tion of the 
New Yark 
Edisoa Com- 

pany will 
Produce 100,- 
000 mare kila- 

Watts than 

Muscle Shoals" 
maida plant, 

The amu 2 
eoal and eshes fo 
be handled daily 
appears below, 
Volome of steam 

condensing 
Water per 

rmunote and 

per day. 
_— 

ee ns, 

4 ee 8 es Pe ripe - i oT = ve 

Br a eicae iar lop iieece yon 

a ~ eptt 28 
ij ? a i 

a = ‘ - 
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The photo above.is a very excep 
tonal one in that tt shows clearly the 
remarkable steam turbine blades and 
relative size as compared with a man; 
these sttam tutbines will drive the 
huge electric getierators in ths new 

East River station of the New York 
Edison Company. The station will 
contain nine of these pigantic steam 

turhe-peitrators, cach having a ta- 

pacity of 60,000 kilowatts or 80,000 
horse-power; together with additonal 
equipment which will give a total 

capacity of 700,000 kilowatts, or 

1,000,000 hotee-power. 

— 
The photo at the extrema center left 
shows the relative size of a toan in 
COMpariaon to one of the huge 60,000 

kw. steam turbines, which is shown 
under test. These mighty steam tur. 
bines will be the biggest units of 

their kind ever built, The glasa 
door cabinet at the feomediate left 

shows radia coherer, de-coherer, re- 
lays, ete.. used for detecting the 
approach of thuonder-storms whea 

sevetal miles away, This enables 

Gotters to be Aired up in time for 
extta load, 

@: wolume S0x$0n43 h. 
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The Sesqui’s Giant Organ 
By JOSEPH H. KRAUS ee 

is t6 be found oat the 

Philadelphia Sesquicentennial 
Auditorium. This organ, 
built by the Austin Organ 
Co, containa cver 11,000 
pipes. ‘The largest of the 
pip]es is thirty-four feet log 
and the amdllest three-cighths 
of an inch long...The air sup- 
ply for the organ is obtained 
from two blowers, ome. oper- 
ated by a 40-h.p. motor ana 
another by a 2-h.p. motor. 
The diagram at the fright 
showing the construction of 
the organ shows only a small 
part of this immense struc- 
ture. Beneath the pipes one 
finds an immense chamber, 
access to which ia obtained 
thrgggh doors four and five. 
Ingamwich as the air pressure 
in -the cintesiot of the cham- 
ber is pfteater than atmos- 
pheric pressire, the valye 

immeciately above the nim- 

ber four on the coor, must be 

opened before you tan énter 
the air-lock, After @oor 4 
closes, door 5 may be opened 
by permitting: the pressure to 

enter the airlock by lifting 
the valve on the door, L.ook- : 

ing op toward the celng one - 

S005 Masses Of wires, magnet 

and valves and on the floor 

one finds several accordion. 

hike boxes which siowly or 
rapidly move up and down. 
These ere indicated by fum- 
eral I. These devices con- 
tral the louvres of swell 

shutters 

a world’s greatest or- 
gan 

Circuit is completed 
through EB tt ¢. 

lifting plate D. This 
POrnits if pressure 
to enter pape pushing 
beliows E out, clas 
ing valve F and per- 
mitting pressure 
within the a#ir-chest 

to operate bellows 
H, drawing T and L 
to the left. But step 
J is down and M is. 
not, ao valve K 
opens while N  re- 
mains thesed god the 

left pipe plays 

i oes eee 

ee et 

OE 

= ff — pS a Se 

The two bottom sections fori the largest pipe of this 
organ, Note the amaliest pipe being held in the hand_ 

Photo below shows size of the world’s largest organ. 

"T Be beauty of this univereal gir- 
chest system, aa this large room inte 

which the pipes open is called, Is that 
repairs may be effected while the organ 
iS in actual operation. In addition te 
that the rear wall indicated by 3 
in the upper diagram is movable, Its 
Purpose is to take up the space when a 
very large quantity of pir ia suddenty 
withdrawn from the airchest. It will 
be noted in the detailed diagram in the 
upper right hand corner of this page. 
that. this wall projects [mio the room 
and is held by a group of aptings, Nan, 
as the room broomes filled with air, th= 
wall is pushed out Should? ten or 
more keys be suddenly depressed, im 

midiately a preat volume of air will 
escape, This moving wall permits of a 
bistained mote of consistent volume. The 
Photograph abowe shows the keyboard. 

Photo conricey Austin Organ Company, 

AAA Sian aan eborucom 
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Microscopic Engraving 
Lord's Prayer Engraved on Pin Head 

By RK, P. TOLMAN 

The micrao-engraving shown 
at right was done in 1/100 

inch cirebe. 

ay nedenee:, 
mes ee, 

an Min. Dah . 

j ie My & Vegi yA, duahate th Assimtant Curator, 
Division of oer “Y ; t 
ic Arts, U, S. Na = TN ate ; Wo as 4 Pet les ee Te iv Fi ie tg 4 fA. AA ry ws 

tional Museum. When we are con- am sk | \ ' te A ‘ 
ironte:! with statements eS 

like this we are all li- t [ m it En Laie Ma, Navel, a\ 
ible 10 use a litthe word om! L eal 
of four Jetters. Hefore ht oe af (0... ‘ay bitin, h wid il ‘ a in p= g =1 ae : ia | i Fr : ek i, f Fy 

this article ts finishes! Wa eM) suk 
you wall probably want 
to use this [itile word 
several times, but every 
stutement is fact. 

lust one more illus- 
tration, before [ tell vou 
how these inhaitestrnal 
Clgravings are mace. 
The Lord's Priaver ts 
caniunagly used in things 
of this kind, for example, 
it has been engraved an the 
head of a large pin, and it has 
been cast on a typed hacdy, ane- 

sixth of an inch square antl 
if nero-engraving it has heen 
need = = ocxtes nsivel ", Mr. McEw en 

sent one of his smallest engravings of the 
Lord's Prayer to the Bureau of Standards. 
Washington, Th C.. to he measured. Their 
report pave the dimensions as Q4AR6 of an 
TE eh be O.0008 af an toch hieh. 

“iow if vou will multinty these Agures et 

will fit that one Larit’'s Praver of this Size 
HE first wicra ae ean that 7 ever wall cower only 1/781 250th of 4 Sek welt. 

readl (1 had secu others with the in other words the 22/7 letiers in this prayer 
naked eve, but pothing but elass was  wonld have to be engraved #RL250 times to 
visible) was one which was sent to completely cover one sqtare inch 

mean the jorm of a letter, tt was clearly L don't hlame vou for shaking vour head 
seen Through the eve of a oeedle. Hut Fig. 2 is a reproduction af this niucro-cn- 
before it could be read it was necessary to 
enlarge it 5 tunes by a ligh power micro- 
scope, §=This mncro-engraving covered about The diagram at the right 

bal ea e al a: fs 

at be LAA os Sui re WAN fh oy Ne Ves ~ 44 a a. & ae 

x | Ness aly Pree dt 

ord i aa : 
We vip og ne 

The micro-engraving af 
the Lord's prayer below 
was made in I/7H1,750th 

Square inch. The entire 
bible engraved on this 
stale woul? occupy but 

145th square inch 

1lt250 et a square inch. The-reproduction shows in simplified fash- \ |“ 

is enhirge! about 7000 times. This fae] (99 how micro-engravings — 7 
been prepared by Alfred McEwen of New ‘© made Tm sep P 
York Civ, tor a Regents meeting of the pane a8 eee rea cohen 
srmithsoman Institution where it create td «= 'and owriies cut incordine UNIVERSA | 
miuneh mierest lt reads im part: “Tlias is a ary diced letters the sen- JOINT | 
crude, HUIrr eect y prepared fares sie trppale at tones or other material to Ls 

‘Micro-enpraving.’ The writing wae dene be engraved in a fraction GRATES sa 
with pencil on a 4x?-inch dablet. One a of 4 square inch. As will Pat eit LE] i 
little larger (Fig. 1), is one one-fundredih rele akc laa i ges tne 

rar eee, Soha TT tength of the upper arm | 
of ain meh i diameter; the ruled lines are with respect to the great- WRITING ! = 

less than T/7,MKRh of an inch apart; this oer length of the lower Le 
lustration measures about 444 teches and if arm, causes the hand- : 
it was exactly 44q inches in diameter, it  “Fitimg to be markedly re- q 
would contain 12.3318 square inches; and if duced in size. The micro » 
Ho owere possible ta cnerave all over on sheet nee ee bi bl ssi Be aes Ae 

of glass that hig, this same letter with its  giamond Ned eb [ a | F Bet a mond pomt made with sl re 
Hustratton would have to be repeated 125,518 the finest precision. — 
fanes to caver 1. a 

! 

t 7 ase a F ~ = a j r ” 

ne ae ff om A, a, : L rid +f eS | at AV | al if * f'! ie _ 
c i 

4 i } ir) 4 : i T. 

uy Pah ha ah AN MOANA pureed bo ty ese a 
Raving. av 16 mOl as clear as the 
larger ones, but it can be read, The 
dhistance herween the top of the top 
line ant the bottom of the hist or 
seventh tine is 1/1250 of an inch. 
The paper on which this article 1s 
mrinted is about 1/400th of an inch 
thick, therefore the seven lines of this 
engraving could im repeated three 
times mia space equal to the thick- 
ness of one pape of this mugazine. It 
does not seem possible. To carry this 
comparison along ai little farther 
The fAfty-six words of the Lords 
Praver contain 227 Jetters and on 

| this seale 177.945.750 letters could 
- a aii ee (Contin! on page 450) 

Aung dow toma hey wiht ty aaner on sai rr 3 it iS iv» LY, 

Se uk UN aang cull Ray aad), and hor. ee as OW 

:* ae Ages AL Us AO LOAN di ede orks Aid F Aha Af Due Di LA Alas 
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ee 
ta ee how did 

night?" says your host, as he 
pats you on the back. 

‘a7 | ELL, you sleep 

“Fairly well,” you retort, 
“But that Welsh Rarehit gave me soch a 
heastly nightmare IT couldn't go to sleep 
again for a few hours." 

This is the sort of conversation we hear 
very frequently, but we laugh tt off, and the 
world moves on. 

Few people, if any, ever give a thought 
to the reason for our dreaming. From an- 
cient times on, dreams have been [ooked 
upon with great superstition, and even today 
dream books are con- 
sulted for an interpre- 
tation of this or that 
dream. The mechan- 
ics Of the dream it- 
self, trom the psychi- 
cal wewpoint, have 

been studied by many 
philosophers and sci- 
entists, but few, tf 
any, ever fave ay 

thonght to the prim- 

Biscuit. 

Chicken, 

The dream-tecording machine 
heart beat, makes its presence known immediately. 

Science and Intention for September, fV26 

The Dream Recorder 
By HUGO GERNSBACK 

- 

attached to the sleeper, who is under observation. The dream, in changing the 

If the sleeper sleeps peacefully, without dreams, the heart 
action ig normal See Fig. 2. 

stomach, that 1 ta sa¥, after vour food 
has been digested, and has left the stomach, 
the chances are that vou will have a good 
nights sleep and that you will net dream 
at af], OF course there are exceptions to 
this, a5 to anything else, but in the great 
majority of cases you will find that thus ts 
the truth. 
When you have slept “like a top,” it 

simply means that vou have not dreamt, 
The person who sleeps best, and is minst 
reireshed by sleep, is that person who does 
not dream. The term “pleasant dreams” 
Should he abolished, as soon as possible. 

There 18 no such thing, in my opinion, as a 
“pleasant” dream. All dreams, whether 
flcasant or unpleasant, interfere wilh vorwr 
resi, and af you do peed the rest and do wish 
to wake up refreshed in the morning, then 

DIGESTION OF DIFFERENT FOODS IN STOMACH 
These foods leave the stomach'in two to three hours: 

Boiled Milk, Eggs. raw, poached, of omelet: 
breads, Oysters, Whitefish, Shellfish, Asparagus, White Bread, Rusks, and 

These foods leave the stomach in three to four hours: 
Leat Boiled Roast Veal. Beet, 

Beet Sausage, Sweet- 

Beefsteak, Salted 

tis best to stop dreaming. 
This seems a rash statement, but the point 

is that it is possible to prevent dreams. if 
dreams are liarmiul, as J shall show. Alnst 

fools take anywhere fram two to six hours 
to digest. Some foods take even longer 
than this. The table reproduced herewith 
shows this clearly, Due to means not ex- 
actly understood today, there is an wun- 
Wsial nervous reaction between the stomach 
and the brain, while we are asleep, so that 
a full stomach with slow-digesting food 
causes constant dreaming, often of the night- 
mare kind. 
My own theory is that the process is some- 

What as follows: The minute you lie down 
antl sleep, and the stomach is still working 
while digesting its food, the gases usually 
thus <«developel, press apainst the heart, 

CBiIng an oppressed 
teeling, which is then, 
hy nervous reaction, 
reflected to the brain, 
thereby joducin 
harmful dreaming. 

FATAL DREAMS 

This kind of dream 
is distinctly danger- 
ous, often even fatal. 

A great many people 
ary cause of dream- a eater eae regal ed Ham, | cle in their sleep. For rift Caviar, Coarse Bread, oiled Rice, Boiled Cabbage. raetaiGe. (REF William 

These foods leave the stomach in four to five hours: lennings Bryan died 
FRIMARY CAUSE OF - oO - : ; iy 3 Y . Fy at chit 

DREAMS smoked Tongue. Smoked Beef, Roast Goose, Salt Herring, Lentil In such a sleep. It is 

Th aa’ he. said that Porridge. Pease Porridge. ; quite probable that 

+ May he said thal An ordinary dinner leaves the stomach in four to five hours. Foods sleepers of this kins 
90 per cent, of our are divided into four groups, according to the ease with which they are meet their death di- 
dreams lead right digested. The first group contains the most easily digested foods: rectly due ta night- 
back to our stomachs. (1) Beef Tea, Milk, Soft or Raw Eges, Biscuit. mares, or other fear 
That this has not been 
recnenized more wrle- 
ly has always been a 
niystery to me. It is, 
therefore, not 1h e 
brain that is primarily 
responsible for NOTE: 

e (2) Boiled Calves’ Brains, Sweethread, Boiled Fowl, Pigeon, Calves’ 
eet. 

(4) Secraped, underdone Steak, Potato Puree, Stale Bread, é 
(4) Roast Chicken or Pigeon, Roast Veal, Cold Roast Reef, woder-  , ta all of 

done, Whitefish, Macarom, Rice, Chopped Spinach 

There are exceptions to all of these, because food is digested 
more quickly by working men who consume energy than by those who sit dreams, but, rather, a hide 

the stomach, If you stil] or he down. 

fo to sleep with @ 
coanparatively empty 

VO! Se Se ork cool 

iMincine dreams. Far 
exaiple, if, during a 
nightmare, as hapyMerrs 

3. we 

through space, or fall 
(own a& Precipice, we 
usually wake wp all 
envered with persapira 
tron, aml the leart 
heating violently. Ff 
the heart is sound, no 
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damage results, but if the heart 1 
detective, often a heart stroke or the 
bursting of blow] vessels occurs, with the 
nunuedmte death of the vietin. Any one 

cath a wvak ftieuort, therefore, should neoer 
inadielye in feavey food before gotug ta sleep, 

whether it be an afternoon nap, or the wmigelit 
sleep. Li he does, a fatality may result, 
directly duc to & drea. 

Even the most pleasant dreams, which 
have nothing to do with the digestive or- 
wans, affect the heart action. You mar sleep 
with a totally empty stomach aml still have 
a dream. li that case it probably never is 
a tear-inspiring or nightmare type. It 15 
i the variety termed a “pleasant dream.” 
A. dream may be induced in a sleeper by 
scent, or perfume, by a slight noise in the 
room, bey touching the sleeper’s body at any 
puint, by a change of température, by a 
Change of barometric Paget, by a ier- 
vous shock during the day, and a thousand 
and one other means, Such dreams are of 
a very short duration, as a rule, and do mot 
greatly dnteriere with -the skeep itself, al- 
thoaurh I maintain that it 1 best not to dream 
at all. 

IF YOU DREAM—SEE YOUR DOCTOR 

For that reason, 1f you are inclined to 
dream much, you showld consult a pliysician 
ail re-arrange your diet im such a tauner 
that through the experience which you will 
shortly gain you wall dream less and less. 
You wall Have to experiment on yoursell, 

is no two individuals are the same. ome 
rouple fd that they sleep much better by 
deinking a glass of hot water or milk be- 
fure retiring, or some other harniless Nye. 
All of this will have to be experimented 
with wnatil you find the correct Pee aese 

The éleeper’s position it bed ts also most 
iniportant. Some people eae excessive oly 
wl POn Slee pitig an their deit side. This is 
but matutral, Because the Jveart, wonder cuim- 
tiression, gives rise, very often, to fear con 

plexes, especally an nervous ‘and excitable 
peophe, Ji becomes then a matter of triut- 
ing to sleep won the right side or mi such a 
rsittan that no dreaming is induced. ‘lis 
lj Qo matter of experience also, and here a 
little seli-hypnosis often does wonders. Ti 
vot are inchved to sleep on your lett side, 
and «i you know this induces bad dreams, 
ll vou have to do, before retiring, is 16 
leep on repeating, wu as wench well and 
corccmroatiean as yor can tenster, that you 
will positively mot sleep on your leit side 
that might, and keep on repeating this im the 
well-known Coué form, mehtly for several 
weeks, You will find that by willing strong- 
ly enough, vou can cure yoursell from sleep- 
I an any position that you da not wish to 
US=UTe, 

ACTUAL DREAM RECORDS 

In order to test What has been satcd be- 
fore, I decided 40 make actual tests upon 

pe oa "LSE ee ee oe 7 a 

__REACTION DUE TO 
DROP OF WATER 

NORMAL 
—SLEEP = 

| CONTINUED 

AWOKE- 

Fig. 2, Aerial records of lneinia taken with the Polygraph. Note the dream reactions, which increase 
heart Auctuations above the sormal. 

sepers, aid the illustrations here show the 
resulis of these tests. ecourse was had 
to a leart and pulse testing machine, known 
as the “Polygraph.” The Polygraph is a 
very sensitive instrament, which, when strap- 
pel over the heart or on the wrist, will give 
ai exact record of the heart beat. The in- 
strlment is exceedingly sensitive and records 
not only the breathing, but the heart action 
as well 

In order mot ta go into any great techui- 
calities, it may be said here that a great 
ulinber of records were made in our lalsora- 
tenes, and my theory that dreams conld 
aclually be recorded is now a fact. While 
the technique of dream recording thas rot 
been carried to a logical conclusion, [ wish 
to state bere that whatever results we had 
in the laboratories were ¥ery éntourapaine, 
and To hope that much good will come from 
the future recording of such dream actions. 
I believe that tn due tine physicians will find 
it necessary to record the dream actions od 
Lleeir patients if they dream too much, which 
conseyuently interferes with their liealth. 

At this point I also wish to explo aT 
all theary that dreams are of a very short 
duration, We actually found the reverse 
trite, at least the polv@raph recording the 
heart action, showed that a dream lasts at 
least a number of seconds, and not fractions. 

It ts obvious, from the records obtained 
in our laboratories, that during the process 

eS || 
oo ae ee J 

ee eee ee ore ed 

The Polygraph 
Recorder — pri- 

marily built to 

record the heart 

and = pulse = ac 
tiond, and used 
here for the first 
time to record 

dreams. 
Phota, courtesy 

of E. Letts, Tne, 

pc eee Bee 

oe oe oe ee ec 

of dreaming, the lwart action 1s materially 
stimulated, and respiration is also acceord- 
ingly increased. All ot the cases which came 
under our observation produced the same 
eficct, when a dream actualiv occurred. 

The testa not having been carried om over 
au extended perixl, we had no chance to 
observe a nigittiuere or startling dream, but 
it is quite apparent from our records tleit if 
there had been such the resulting action 
would have been greatly increased. In our 
Wliustratvon, Pie, 2. we show actual records 
taken by the polyerapl. 

In case “A™ tt will be observed that the 
apex lent increases almost instantly to four 
nes the normal sleeping rate. In “B" and 
“Con our graph it becomes diffieult to 
actually note the apex beat becanse of the 
milucnee which breathing has upon the heart 
record. 

The gradual undulations of the curves in 
the normal record are produced by the pro- 
cess of inhaling anc exhaling. The inspira 
tion in all of the cases is much greater under 

the excited reaction of a dreamt than mt the 
trortial sleeping state. Notice also that the 
respiration is changed when the subject 
changes his or her poate on during sleep, ancl 
rou will also see then dreaming, in 
couse “Al” thie heart rate was stimulated itt- 
ineiately after the ¢ 

In “C” an electric bell. Was Sapa tn getting 
the subject, being rung softly at first and 
then permitting the bell to remain quiet utu- 
t'l the subject avain assumed normal respira- 

tion an leart curves, and theu the tone was 
Increasm@l until the subject eventually awoke. 
Although a slight disturbance took place 
every time, it was mot as marked as just 
hefore awakening, at which time this patient 
recalled a dream of an alatni clock awaken- 
ine her and summoning her to work, 

It is vbviets frant records which have 
becn obtained that dreams do affect not only 
respiration but also the heart beat, and that 
the dreanis of some subjects stimulate the 
heart to a greater extent than those of an- 
ather. It is beliewed that this is the first 
attempt made to record beart action during 
sleep. laying particular stress on the heart 
actian of subjects who dream a lot. The 
experinvents have not yet developed to 2 
point where a record was taken during a 
nightmare or one taken of an individual who 
frequently walks in lis sleep. 
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“thei we behold one of the tight atacdromes or ciskwe landing stations 
spaced #00 miles apart across the Atlantic Ocean, as proposed by a well- 
known American engineer, Mr. Edward BR. Armstrong, of Wilmington, 

ahi 
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Thalaware. These huge landing stages would be about eleven acres in extent, 
measuring 200 ft. by 840 &. They would have deep draught, os great as 150 

ft., so as to have their buoyancy chambers and legs below the wave depth, 

Ocean Stations for Airplanes 

ITARTLING as it may seem, a promi- 
S nent American engineer, has actually 

worked out the technical details for an 
ocean landing platform or seadrome, on 
which Trans-Atlantic airplanes can land. 
Cine of the most interesting questions that 

arise in connection with such a project 15 
that of anchoring the seadromes along the 
route across the ocean. Mr. Edward R. 
Armstrong of Wilmington, Del, chiel re- 
search «ngineer for the famous Du Pont 
Powder Company, is the man responsible 
for this latest development in trans-oceanic 

air travel, and as the accotnpanying drawings 

PLATFORM Fi 190° APART 

| 7 Me cee = | ke i 
a _ q —a - L J i -— 2 2, 

Biri — r' a | [= ———.. = 

ae ~— ba fee 
peace wae Rea ces pe 

| SaMCHORING - f | RAGE OLIN 
EASLIE as +{~— 3 MOLES 
2 pia. = =-— — } = = (btuT £00017.) 

lf, 40 LB. cage 2 eee 
Est nie 

"SEA BLO. 

Method of anchoring seadrome, utilizing strand- 
ed steel cablea 24 inches in diameter. 

Photograph at left shows acale model of the , 
Armstrong ocean landing stage under test in | 

| tank with waves 70 ft, high. WNote that this 
\remarkable design of placform preserves a prac- 

| ticaliy level surface, while the waves break 
through it rather than againse it. 

Photo at tight shows model of seadrome and 
also model of steamship “Majestic” under test 
in tank with 50 to 40 ft. wavea; note that plat- 
form is practically level, while steamship “has 

jestic™ is diving downward practically overcome 
(by the huge waves. 

ocean waves ie SO ft 

show the platforms are to be anchored by 
three steel cables, extending down through 
three miles of water in some cases to 12,500 
pound anchors. The platform can shift 
back and forth a5 waves and storms may 
dictate, and plenty of latitude is permitted 
due to the long cables. If the platform 
should move half a hte or more, it would 

make no difference to the airplane pilots. 

As the picture on the opposite page shows, 
the seadromes would be marked at might by 
powerful col lored searchlight beams, ¢ach 
station having its own particular color. 
Located fifty miles apart along the airplane 
route would be marker buoys, each buoy 
being illuminated automatically as darkness 
approached. The eight large seadromes, 
each measuring 200 it. by S40 ft. and cover- 

ne 11 acres, would be veritable floating 
hotels. Repair shops aml storage space are 
provided for in the present designs of Mr, 
Receaeeons and radio as well as other sig- 
nalling means are arranged for, Each $sta- 
tion has its own name which is dluminated 
at might. The inventor has prepared tabu- 
lated data proving that this is the only 
feasible metho:l| for transporting passengers 
across the ocean for the principal technical 
reason that if no such sea stations are util- 
ized, then the planes can only carry about 
four passengers, the balance of their carry- 

Wii! See aor so nishort com 

The average height of | 

thre 

same airplane using Mr. Armstrong's 
seleme can carry forty passengers. Based 

om 100.000 passengers per year, the annual 
difference ii cost in favor of the sea station 
route if S14,080.000 Mr. Armstrong's 
scheme calls for 24 planes total, while with- 
out sea stations 240 planes are required. 

ing capacity being occupied by fuel; 
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End view of seadrome, The busines cham}. 
ers tan be placed below the wave action depth, 
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FRHE realistic night Se@aét Shave Shows twe of the APASitene stadrames Cy af tO passengers ancl ey Po ard Scries signal as well as landing 

Ler landing Sr cic Eee Bi: f planes, a5 hey Wie their war 1 ligits Hatel = ay a prowide-i ee) | cach platform far Tiwe8 

lantic from America to England. Each station would have its cam } ech desiring to stay ‘TT night ing ti the clever design of these landing 

scarchlighis. enabling th stinguish each station tb sary platfor Pes rh them rather than against them. The 

ated 50 -niles apart alan; prial route are uminated /* anchored buoyanee chambers supporting the platform are placed deep enough ts 
1¢ larz: plane shown above has a capa- notion, extending about filty lect maximum 
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The mest gigantic and terrifying catachem ever witnessed by man was tt. Earthquakes caused giant cracks to open in the face of the earth, while 
probably that which took place when the Acgean Continent subsided go volcanoes belched forth smoke. rocks and boiling lava, Inagine such @ 
that water completely covered everything excep! the highest mountains. As catastrophe otcurring telay, especially in the vicinity of our larger sco- 
the picture above shows, the onrushing tidal wave Swept evervihing before ports like New Tork Cry or San Francisco. 

The World’s Greatest Cataclysm 
Ky PROP. DONALD H. MENZEL, PH. D 

(Department of Astronomy, Ohio Stan University) 

PT°HE most gigantic cataclysm ever witnessed by man doubtless ocourred 
when the Aegean Continent subsided, a5 the picture above shows, and as 

the map drawing below and on the opposite pawe also illustrates. The time of 
this catacysm is comparatively recent, contrasted to the millions of vears that 

constitute every geological period. This subsidence occurred since the last | PRESENT Sm-o 
glacial epoch. A Sint knife discovered in deposits laid dows before the catas- 
trophe, proves that mau was present. Cross in map below shows where flint 
knife was found. ‘The contour in depth-map below shows what the general 
shape of the continent was. 

Tit teo views herewith 
showing cross sections of 

the caves of Capri, Italy, 
give proof of the sinking 

of the coast. 

aL FEA LEE 

While the ongimal subswlence was probably 
quite rapid, accompanied by foods, earth- 
quakes, and rolcanic eruptions which would 
destroy all life in the basi, it 15 iiteresting 
hat it is still slowly continuing in spots. 

The two pictures above show the effect of 
the subsidence in the caves of Capri, Italy. 
The formations known as stalactites and 
stalagmites take place only in air, The 
fact that we find them submerged in caves 

proves that the water level has risen con- 
sidevably since they were made. The wn- 
retted condition of this region is further 
evidenced by the number of active and €x- 

tinct volcanoes which surround the Aegean. ARB LS SA os 
OIRECTION OF i ee ae ot or I MIGRATIO~S | } ; Tt #& not a coinctdence that the three great 

prelnstorie civilmations surround the van- 
ished continent, From the similarity of their 
arta the parent race apparently was scattere:l 
wall directions 

Wii! So Se ana nishor om 
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The physical map above shows the positions of the centers of ancient civilization at the time of the 
great food, calaedl by the subsidence of the Acgean Continent. Tt is thought, due eo che similariey 

ef their arts and legends, that the parent race was scattered ag arrows show, 

Grass-Growing By Electricity 
‘APERIMENTS in the use of electric 

~~ heht at night for promoting the rapid 
growth of grass have been tried under out- 
door conditions on the Jumping Brook Golf 
Club's course in New Jersey. A clay gravel 
site was dug, and the top soil from another 
portion of the land used to provide about ff- 
teen Jnches of soil for the green, which was 
sown early in June, and over a portion of 
it were erected 24+ special reflectors, each 
containing a 1000-watt tungsten bulb, The 
teflectors were ling four feet from the 
groun| and gave a continuous even light. 
The light was switched on on June 6th, and 

jor the next 21 nights. The weather was 
untavorable ta the rapid germination of prass 
seed, but the first seed came through under 
the electric light five days after planting. 
Nothing came throw on the unlighted por 
tion of the green until two days later, At 
the end of three weeks the grass under the 
electric light had attained a general growth 
of nearly four inches, while on the portian 
of the green outsite the lamps there was a 
growth of about one inch. This system 

saves at least 40 per cent. in the time be- 
tween qlantsng and cutting the average creen, 

and after cutting it thickens the growth 
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‘Ts maps at left and ahove show centers of 
ancient civilization. Tt seems from a study 

of the subject that the patent race living in the 
center of the continent was scattered in all 
directions by the catastrophe. The origin of 
the Howd-+myth common to many peoples, the 
cradle of civilization and the source of lan- 

guage and art, by this theary, rest at the bot- 
tom of the sea. The location of the ancient geas 

and the land bridge to Africa are shown clearly 

on the map. 

Air Bombers Beware 
In recent aoecrial target practice sleeve targets 
were shor down from a height of 12,000 feet by 
five inch guns on the Uf, 5. 5S. “West Virginia.” 
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: a Hunting Whales 
—s with Airplanes 

Page By H. WINFIELD SECOR 
The tail @'Aokes?). is horizontal 

ail not vertical as in fishes; tb is prob- 

jbly used is the sole means of propel- 
luge ahe animal, Tle doraal tin ts 
tatully absent in same Ceraceans, hit 

* it others, the drenled laller for ex- 
aiple, grows to a great leight. Un- 
like fethes there are no bones im the 

back fin or tul. Between the smootn 

skit dim the flesh the entire bexly is 
eovereal by a thick layer of int oar 
“hlabher,” wloch Prevents the loss of 

animal heat (it as from the binbher 
that the of is “tried out.”) “The 

nostrils. er “blawholes,” which may 
he ether siigle or double, open fram 
the top of the head, suve a the Speers 

Whale, Wen a whale comes to ihe 

surface to breathe, it at once expels 
the air fram its lunes, This warm air 
is saturated wih water-vapor, aul, 
when it is dbsehareed, conlenses; 
thus « colunm of stein oof spray 1s 

a nae SEUETEE | formed, which is foreed to a consiler- 
Fig. 1 shows latest method of sible height (20 feet ot more). Lh is 
hunting whales, Plane spots this spray which gives rise ta the 
whales and radios the news 

back to mother boat equipped 
with harpoon Fun. 

common belief that the whale actually 

apouts water. Cetateans are found i 

all dhe oceans from tear tle sAntarctie 
Fig. 2 above shows scheme remios to witht the Aretic Circle, 

for killisg whale with ex- Many ot the smaller fortus { porpois- 
Plosive bomb drénned fram 

airplane, Whale Aoats shert- 
ly after being killed. 

es und dolplins) ascend rivers for i 
considerable cistaunce, and all the mens 
bers of one family are exclusively in- 

Fig. 3 at left shows how air- habitants of iresh water. 
plane can use depth bomb on » 4 
hale: which is visitle at ton- The whales of the worki may he 
ciderable depth. Whale would divide] into two great classes, viz: 

rise to surtace afterward. 1 AVhales without teeth, 

2, Whales with teeth. 

= > Those of ihe first group (the tooth- 
; jess whales) are all characterized bye 

plates af so-called “whalebone.” or 
haleen, hanging from the root of ithe 
mouth The plites’ are of use in 
straining from whe water the often al- 
mast microscopic animals upon wlhuch 
these whales feed. Whalebone waries 
ereaily i length in different species. 
Whalebone vis of conselerable comn- 
mercial value, whe better griles at 
one tune bempe worth from six to 

elit dollars per pound. The Bloe or 
suphwr bottom whale, a lite size 
model of which hangs from the ceiling 
af the musewn, the Pinback and the 
Right whale are representatives af the 
toothless or whalebone whales. The 

(Confined on haege 476) 

HE very latest news in the setence of 
hunting whales is to the ehhect that Cap- 
tin Georec L. Alarquamt, manager of a 

whaling company of Victori. GB, C.. lies 
chartered an airpline for each whaling ven- 
tote. Lhe airplanes will be ised if seens 
mostly for spotting the whales, when the pilot 
will rindio back to the whaling vessel equipped 
with harpoon puis as to the whereabouts of 
the whale or whales. Orlwr possililities of 
the airplane in liwiitinge whales are shown in 

ihe accompanvinig pictures, “As whales when 
killer] puteedy verv rapolly, due to the large 
wait of gas developed, they would rise to 
the surface even if lelled with explosive 
boinhs from an airplane or by a depth bomb, 
es shown it bag. oA better scheme perhaps 
is iat sltewn in Figs, 4 and 5 where an in- 
Hatable tubleer bug is ditteed to the harpoan 
sot trom an airplane. With several of 
these fastened to the whale, he will eventually: Cee 
he tired out and the hags also serve ag Fig. + shows 
markers. scheme ¢rn- 

i . ft Floying in- 
SOME ODD FACTS CONCERNING WHALES  Aatable bag 

On most Cetaceans (whales) traces of the i Lech ce il emit 

hoary covering of ordinary mammals are as tea a MARKER : B : iu : 
present, showing in a few short, seaticred 
hairs on certain parts of the head, The 
forelimbs, (represented by the fing, or “Aip- Fig. 5 shows 

pers’) are like those of other mammals in rae inflated 
structural characters: they are used! ag bal- {5,0 7* 28 
ancing orgats. The hind limbs are never Kive vessel 
to be seen externally, and are present only as chanee to 
small vestigal bones {see the skeleton of capture him 
the Tholphin) SS ue re 

alrplahe of 
whale. 

Wi WL amencanracionstory.com 
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S-51 Finally Raised 
Grounds on Way to Navy Yard 

Te il - = ed submarine 5-51, sunk after a collision with the 5. 5. 
¥ of Block Island, has at last returmed to ler home 

port after having appeared to be Kopelessly tinxed. The first attempt to 
Rome,” off 

raise her from hér resting-place 150 feet below the Suriace resulted in 
: | = : oe Thaw ae when the chains connecting the rear pontoons parted. Then 

hreaking-away. threw an additional load of 150 tons on the other pon- 
toons, and at was found necessary to perm t the 5-5] to sink again 50 

that a new “bite” ought be taken. The specially-equipped “Falcon,” 

coder the command 24: eae es E. Elisberg, recompressed air from 
ia of the s which stood-by near at hand, and 

Bluirmped it to the lifting sar nONS which finally succeeded in raising the 

aah to the wee baee In towing the S-51 to the Navy Yard she was 

etrounded for a time on Man 0° War Reef in the East River, bit the 
text day she was placed in dry-dock 

| 

te air-b at & 

Ci ¥ 

7 Ce a ; - F x At ra = r 

j LORE, iF z bch f i=>LaHn oO mT ess "=k i . = a il Ty, a, Ext ae Le i La : 7 

i any ne Cis f 4 =a wer od 7 Foo és The oew of the S-5] can be seen berwesn the 
-a* sa ho ae : ‘ 

hl AVY vARD; hae “ SU! ae oka | forward pontoors in the above phate of the first 
a” Sy Le . a | - 

2A - ot ptt anal at | salvage attempt. The fgore on the sear pontoon 

‘a } TaECUITON orn! se a7 Sin - : - is oge oT phe cour ageons divers who risked thetr 

( THAOGS a estore rue pon es lives Bc keep the hoge-liaes from fowing. At the 
Tae wal of Sa — ? : : é 

L ; sett a eed a a> eff ia a chart ef the rente followec by the sal- 
i TRE Vt bie | Tage party, sowing where 

1S Lari BBBOTHERA |. oY mae Se | eee a* J Pe | * E 

) LEObTT fi oy — } Cy a the §-51 grewaded after nf rf | | apt pte EP i a ‘Cc ALE ty ec haeeeh 1 oP il 

es ey i A cRWELL a5, Le nt ™ a = | : 1% 

NEW at =" Ly ‘a 
| ( YORE i (WHERE 5-51 hee ir | 

it’ j | CROUNDED Orn sd ae tf 

i , is a) Wik WA Eee I 

1 | i \ i THE EAST BiVER., J ATLA LKITIC. 

pra The aig # “OCEAN | 
<7 «2( BROOKLYN A 

KY. A ARE 

STERN PONTOON S 
RISING 10. SURFACE 

—— _— i 

The drawing above ilustrates the method of placing the pontoons so that 

they Would exert the g#iéatest Poa ble: biting power on the wreck. Carte. 

eee li Wt ed ce OE 

Waiting Passe what werd 

Eongidered the migst bias 

sedous points The photo 

ai the left @ ves an idea 

of the risk entailed in tha 

work of salvaze. Here one 
ol the rear Porioors 

crashing upward alter 
breaking away 

| 

“ORIGINAL POSITION: 
OF ebidaele Ui 
a 

mia adder Ellsbere deagoci, after the rear pontooms had broken away und bare- 

ly mmisced a surbbest in rising. Emst the sth showkd be lowered again, 

LOCUS hour cuny 



= « 
+ = = —— ci zs a ee _— -- — re . Les = 

EXPERIMENTER rues NG f, NEW Y¥¢ Ke euntiswens oF 
RADIO NEWS = SCIENCE « INVEN aenie i RADI O REVIE EW - MAZING STORIES ~ RADIO. | 



Science and Invention for October, 1926 499 

Houdini Outdoes Fakirs 
Houdini—The World's Most Famous 
Handcuff King, Proves That There Is 
No Trickery in Remaining in a Sealed 
Coffin for One and a Half Hours. 
Claims Cataleptic State Unnecessary. 

“OR quite a few months a Hindu fakir, Rah- 
man Bey, has been demonstrating his pow- 

ers of producing uncanny effects. He would 
entered a cataleptic state, would have himeel/ 
burted in a coffin for from ten minutes to half 
an hour or thereabouts, and then would receive 
the attention of scientific men who would write 
up the “phenomenal feats.” Harry Howdini, 
known throughout the world, demonstrated to a 
body of scientists and physicians that he could 
duplicate, and in fact do even more than the 
indy fakir without entering the cataleptic 
stale, and thus proved that mo man is super- 
htrtian. Houdini remamed it a sealed coffin 

for one hour, 
thirty-one min- 
utes and thirty 
seconds, surpass 
ing the stint of 
the Flindu mystic. 

‘HE phote above shows Harry Houdini 
stepping out of the casket at the close of 

the experiment, The one at the left shows 
the s1z¢ and arrangement in the casket. and 
the one below is a picture taken in the Hote! shelton pool with the casket submerged 

scientifically this experiment is of Brest value it demonstrates that miners could 
remain underground in a closed area or tiuit 
nen could survive in a submarine much 
longer than was at first supposed, if they 
will keep their wits about them. - During 
ome hour approximately twenty-nine cubic 
feet of air is breathed Approximately one 
and a half cubic feet of oxygen is absorbed and ove and a quarter cubic feet of carhon 
dioxide is excreted. Pulse on opening cas- ket was too high to count and about 90 sec- 
onds later dropped to 142. Nao obiectionable 
stuffy olor was noticeable, \When the covers ol the coffin were removed, the air rushed 
in violently, showing that the carbon diox 
ide did not replace the oxygen absorbed. 
[In sail pit burials there is a sufficient amount 
of air penetrating between the grains of 
sani to permit of life over many hours. 

Kk. HEREWOOD CARRINGTON wrate | 
about Kahman Hey in the following 

terms im a newspaper article, “AT medical 
authorities agree that it is impossible for a hu- 
min beme to live more than three to five 
minutes in a sealed coffin.” Yet Houdini en- 
tered a sealed coffin at the Hotel Shelton pool 
aml jee remained therein for one hour, thirty- 
one minutes and thirty seconds, thus proving 
to Dr. Carrington that he is not an authority 
on medical subjects. Howdini disclaimed the 
exercise of any super-natural power and stated | 

that every normal human being could pet in | 
the same coffin and stay there as long as he | 
did, if the individnal took care to breathe 
lightly and dil not exert himself, Two editors 
of Science ano Invention Magazine carefully 
examined the casket before Houdini entered the 
same, and can attest to the fact that there was 
absolutely no deception practiced. No oxyeen 
In any sealed! containers entered the cofin. Wo 
air could get in. Houdini stripped, downed a 
bathing suit, and entered the casket. after 
which the cover was soldered in place. The 

Caps were screwed on aml then the entire cas- 
ket was sunk into the pool, Weights were | 

applied and men stom! on the cover to prevent 
the casket from floating. Coninmunication Wins | ad 

had with Houdini by means of a telephone and : 
a signal bell The evlitors placed a thermometer 
in the casket. It read [9.2 at maximum, 
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aueie In the ste hundredth year o! 
Vaoh's life, in the second month, the seven 
teenth day of the month, the sowe day were 
all the fountains of the great decp broken uf, 
cin ‘ie windows of heaven were opened. 

"dod tHe rain was wpou Mie earth forty 

dave and foriy migits 
‘In the self same day entered Vooh, and 

theo, and Ham, ond Japheth, the sons of 
Vaah, and Noah's wife and the three wees 
ef tris sons cel Niem, wife the ark; 

Lo — 

The diagram above, showing cross-section of 
Noah's ark, will give an idea of the amount of 

headroom and floor apace avallabie, 

"They, and every beast after iris find, and 
afl the colile after ther kind, and every 
creep thong that ereepeth wpon the earth 
after fis hind, and every fowl! after fis ined, 

every bird of every sort. 
“did they went m unto Noah inte ih. 

ark, feo ond two of all flesh, weherern 1a the 
breath of life."—(Genesis 7-11.) 

W*HIS immortal quotation has always 
given rise to more or less of pozzlemen 
in the minds of modern students of the 

Old Testament. How, you ask yourself, could 
Noah get all the animals, all the birds, all th 
insects into the ark and then store awar 
enough fool for this multitude and for the 
ci¢ht human passengers to last them three 
hundred and forty-six days? Yet tt is all 
not quite so fantastic as it Seems. 
We are indebted to a keen student ol 

Bible fore, Rev. J. Fleming Atkins of Ran- 

sey, N. J., for a quantity of interesting 

information which he las compiled from 
Biblical records with the intention of shovw- 

we that the Biblical account af the ark and 

its contents is quite plausible 
The actual dimensions of the ark are 

tiathematically stated in Genesis 6, 15 anil 
i6, where they are given as: length, 00 

enbits: width, 50 cubits; depth, 30 cubits 
Translated into modern terms, we have 

lenath, 450 feet; width, 75 feet; depth, 45 

fect. Three stories or decks are specihed, 

each story being—after allowing one focit 

for the Aooring—l4 feet high. Multiplying 

Science and invention 

ie 
79 

Ls 

Was Noah’s Ark Possible ? 
450 by 75 gives us 33,75) square fect of sur- 
face per story, total 101,250 sqare fect ot 
oor for the entire ark. This ts. slightly 

The average 
size of animals 
is about that of 
i Coie 

house cat, For 

each of the ani 

mals in the ark 

we have fe- 

Berved fen 8&9 

fe. of Hoar 
space and four- 

feen feet ol 

headroom In- 
apection of the 
drawing at the 
righe will make 

it plain that 

mare than suf: 

figent room ts 

provided, 

# 

gh head 3 poun—— 

ee ee 

creer 
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Our artist's impression of the way Noah probably placed the animals may 
Not suit your ideas on proper housing, but a glance at the drawing above 

more than two acres: According to the 
hest modern {onnage space rating, which 
allows about 1,000 pounds per square foot 
of deck space, a conservative estimate of 
the tonnage of the ark would he 32,000 tons. 
with possible extreme rating of 42,40) tons. 

The R.MLS, “Mauretania,” rated at 30,969 
tons, offers a modern comparison 

Dr Alfred tussel Wallace, Wm his “feo 

graphical Distribution of Animals.” tells 
ns that there are about 1.700 species of ani- 
mals, 10,087 species of birds, OR? of rep- 
lifes, ail approximately 100.000 of insects. 
The Bible tells us that at least two speci 
mens of cach species were included in the 
roster; (0) SMne Cases Seven pairs were listerl 
Now, the question 18, 

how dul Noah house 
all these creatures in 
the ark? 

The steamers that 
Carry livestock out 
of New York City 
allow about 20 

ajiare feet lor each 
cow, We must con 
sitter, however, that 
the animals of the 
earth Vary much) in 

size. Dr. Wallace 
gives the average aoe tciage 
size aS that of th (x 
common house cat = 
eo we will take thrs 

a ee 

~ LS i) Sie 

the anitnal species. There are 33,750) au] Lane 

fect to each floor, so we will put the animals 
on the first floor: 3,400 animals would have 
nearly 10) square feet cach, and considering 
the average size we have agreed upon, that 
would Ie quite a palatial cabin. OF course we 

must allow for a great deal of food storage, 
but remember that we are considering only 
ome layer of animals and the rest of the 14 feet 
of bead room may be wsed to store the food 

The second floor we will allot to the in- 
sects and reptiles, for themselves and their 
load supply. In this space of 33,750 square 
fect we must place 200,014) insects and 1.074 
reptiles. The insects of course average very 

all] jrdeed, aid the reptiles only slieht!y 

The ark was ot so very large compared to a modern transatlantic Hiner as you will see from above 

will help you to visualize one of the possible methods which might have 
been employed by the builders to provide space. 

larger. Computation shows us that we h ve 
about one-sixth of a square foot for eycth, 
that is, about 24 square tnches. That should 
certainly be plenty of space. 
We have remaining the entire upper or 

third floor for Noah and his family of seven, 
with 20,174 birds to sing for them, The 
birds would average very small, since the 
sitialler species predominate, but we can al 
low about 174 square feet of floor Space 

lor cach to call his own, so the larger birds 
should be able to find plenty of room 

Its¢ems incredible, even alter reading these 
figures, that a pair of each of the world's 
creatures could be housed in a vessel con- 
‘derably smaller than the average trans- 

Athlinte steamer 
iol We have, however 

the evidence of the 
MCasureMments given 
in the book of Gene 
15 and the testrmony 
of mathematics tn 
assure tts thar the 

ark may be more 
than a lépend 
eee And ain 

fhe second month, arn 
hire Sete and Pre 
i peti day iy i he 

onl, teas the earth 
dried. And Gad 

whe info Mank. 
caving, “Ca forth af 

= 

as the average tor drawing, The atk with its 4°U feet of lengih is just about half as long as the “Leviathan.” he ork 
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New Snow Removal Methods 

oe | 
eee 2 

S ye eer 

The illustration shows the new type of snow remover known as the Snow Converter, which 

has actually been built and which will remove one cubic yard of snow at a cost of $.20 

compared with the present price of $1.65- 
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MP ra Pi 
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TRUCK ENGINE } 2 — MELTS SNOW 

ANG. ICE CHAIN DRIVE 

The diagram above shows one of the methods 
af heating the gigantic roller which melts the 
snow coming in contact with it, The water 

runs into the sewerage system 

In Salt Lake City, Utah, snow hes mo ter= 
rors, for the City Departments. Water is taken 
from municipally owned boiling springs and by 
means of regular sprinkler trucks the hot water 
is aprayed wpon the streets and the snow dis- 
appears as if by magic. Nature heats the 
Springs ta approximately 1h dep. Fahrenheit. 

The sprinkler trucks are equipped with high 
pressure Pumps which eject the het water, A 

cloud of steam rises and when it vanishes the 
Snow seemingly goes with it, water alone being 

left. 
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A pair of the world's largest sun dials tell the time for tourists at Dodge 

City, Kansas. In this ety the change from central to mountain time is 
made. One of the sun dials gives central time and the ather casts its 

shadows on mountain ime The thirty-foot dials are made of cobblestones 

World’s Record Sun Dial 
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Oil passes to the inside of the 
e¥linder through the shaft. A 
series of of] burners heat the 
drum which, rolling slong the 
snow, melts it and converts 
it into water. The syatem is 
qhite speedy and wery cheap. 
—- 

On this page are shown two of the niost important 
methods of removing snow which have actually been 

employed during the winter months. The Snow Con- 
verter consists of a large automobile truck which has a 
heavy steel roller seven foot long, one atxl one-hali 

1"™, inches thick and five feet in diameter attached to the 
F- 6 front of the truck by means of suitable rigging. The 
ae drum is heated internally by a series of oil burners fed 

re with oil from supply tanks on the truck, A temperature 
of 200 deg. Fahrenheit can be maintained if desired. 

The illustration below shows how snow has been re- 
moved in Salt Lake City, LCiah. In the days of warm 

weather the thought of snow makes us wish that winter 

were here again, 
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painted white. Large Roman numerals designate the daylight hours. The 

dials are side by side in a park in the centre of the city and are visible by 
all railroad and automobile tourists. In this way they remind the tourists 
passing through the city to re-set their time-pieces.—Falph C. Taylor. 
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N China, the doctor is paid to keep the 
patient well. He is not paid in case 
of sickness. 
AS progress foes on, we come to 

realize more and more that it is the preven- 
tion of diseases and of all the trouble that 
human flesh is heir to, and the warding off of 
diseases before they have made any inroad 
int the system, that is of the greatest value. 
Ciice a disease has started, it is dificult for 
even the best «cloctor to check at. Just 
once a fire has gained headway, it is difh- 
cult to bring it under control, 

Before a life insurance company takes a 
chance and gambles on your life, a doctor 
1s sent to examine you, which examination, 

PRESSURE 

BODY <¢ 

WEIGHT {TTTT[ TITTY | 

wn {Oh 
ANALYSIS | LITMUS 

TEST FOR ALBUMIN 
URINE 
ACIDITY 

This shows the health chart as issued by the automate doctor, 

matically gives the heart action of the @ubject, shows whether his blood 

indicates whether there is 
anyihing witally wrong with your lvwiman 
machine. The tests that a life insurance 
doctor usually makes are the following: 

He tests your heart to find out if tt is 
sou. He testis your respiration, in order 
io ascertain Ut you hare no ling or other 
respiratory diseases. He then tests your 
bioad pressure in order to fil owt if vour 
arteries are in food condition, aml then 
le takes a sample of your wring, in order 
to «determine whether your kidneys are in 
rid condition. This examination. while it 
Puy appear incomplete, tells a whole world 
of facts about the human machine. If these 
four tests are anywhere near satisfactory, 
the life insurance ceanpany will take a chance 
on ¥ou, and yott pass the test. 

Curiously enough, very few people ever 
think of having themselves examined regu- 
lurly, that 15, let 16 say every six montls, 
ly a doctor, in order to find out whether 
them human machine is functioning normally. 

li they did, humanity would live a great 
deal longer. The trouble 1s we are usually 
tno husy to go to a doctor, and then we sud- 
denly find our human machine breaks down. 
We are puzzled and distressed, ancl often it 
is toa late, 

A good doctor can usually rectify many 
of our physical ils while they have still 
not progressed too far, but once they have 

while superficial, 

ee 
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THE AUTOMATIC DOCTOR 
thade imrowls into our system, it is often 

most difheult to check the disease, 

We may in the near future see an automa- 
cic doctor, which docs exactly the sate 
work as 1s done hy the life insurance doctor. 
A machine of this kine could easily be rented 
mM most public places, swimming institutions, 

barber shops, and even in private homes. 
It would seein that our great corporations, 
always interested in keeping their emplovees 

mt the best physical condition, would be tn- 
terested in using such a machine. Such 

machines could he enustructe at a relative- 
ly low cost, and I estimate that the cost 
of the machine need not exceed $300.00 in 

SITS 
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ACID CRYSTALS 
CASTS ETE, 
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quantity production. Perhaps it could be 
nike much. more cheaply. 

The machine would cuplicate exactly the 
four tests made hy the life insurance doc- 
tors, that is, tests of the heart, bla 
pressurc, respiration. and urinalysis. The 
machine can be made in such a way that tf 
can be operated hy a layman, and! by com- 
parison ai the charts, which the machine 
issucs. he can see immediately whether his 
record is normal or alwormial. If mot nor- 
fal, lw knows that a «doctor should be seen 
mmimerdiately. If normal, be need not worry. 

The illustration on Page 591 shows how 
the machine is actually used, and the il- 
lustration on this page shows the health 
chart, which is automatically delivcred 
within a few minutes to the subject. These 
cards can be kept hy the subject, and if 
dated and filed away. subsequent charts will 
rive verv interesting cata on the funetion- 
ing of the subject's lealth, 

This is not a visionary scheme, as a ma- 
cline of this kind can be built today by 
means which we already know, and it 1s 
m¥ belicf that soemer: or later such ma- 
chines will be wsed commercially. 
HOW THE MACHINE If ACTUALLY USED 

Tt will be noted from the illustration that 
at the very ton of the machine there is an 
electro-cardiograph check which indicates 
whether or not the right or left hand of 
the patient 18 grasping the hamlles firmly 

Wa omercanredohistan com 
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enough, This instrument woukl undouhtedly 
be regulated by thermocouples within the 
handles of the electro-cardiograpl clecirodes. 
At the left of the middie dial andl slichtly 
below if we lave a “stage of teat indicator.” 
As soon as the instrament has completed 
ene test, the needle of the instrument jumps 
to the mext position, and thos in this way 
iclls the patient to inhale or exhale, or ta 
insert the hotile of urine in the urinary con- 
faimer, as the case may he. The dial at the 
right is a bely tenpperature indicator, which 

not only gives him a yisital representation 
of his temperature, taken at the hands or 
at the arm, but also has located hell it a 
correction factor for these points of the 
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fee af Jala 
SINUS ¢ 

ARRHY APTA, 
HEART 
BLOCK PREM ATURE 

CONTRACT ONS 

i MPLE PAROXYSMAL TACHYCAROA 

“i eat 
MURIGLIEAE AURICULAR risen, i, | 
[FLUTTER FISRILLATION OF PULSE 

isa! Se be a gS ge ode 

BASS. OR Se 

SO Set whl hs 

am ane 1 _ wake abba 

ina TE OP 

Pressure a8 good, whether his lungs are sound, and, from the urload yada, Ha 

the kidneys and urinary tract are in good cendition. 

It is known that the rectal tempera- 
ture differs from the axillary aml mouth 
temperatures; consequcntiy, the correction 

facior must be employed. The extension at 
ainl immelately belaw the center cial tins 
an aspirometer afixed to its distal or free 

end. This will give the capacity of the 
lungs when the patient imhales and exhales, 

“A blood pressure meter will be found im- 
mediately below this with imstrections for 
the use of the complete instrument at either 

side thereof. The hloowl pressure meter 
tells the pressure in the blood vessels in two 
ways; first. it will give the systolic pressure, 
normal 1M) to 140, and by turning the left 
handle of the electro-cardiograph, it will give 
the diastolic pressure, normal 65 ta BO. The 
fraph in front of the patient ts an enlarged 
view of the electro-cardiograph which is al- 
so recorded on the health report card. The 
weight of the patient will also be recorded, 
and the height is to be registered in back 
of the machine when the patient walks 
around to the back of the instrument and 
stands with his back against the same. 

The patient's urine is deposited in a small 
receptacle at the side of the instrument, and 
it is «hstribited into four test tubes which 
are previously automatically prepared with 
litmus solution, mitric acid, Fehling’s solu- 
tion, and the last test tube is for the micro- 
scopic examination aml detection of any 

(Cartinved ov page 6639) 
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A Tidal Dam of Ice 
HOW ICE DAM WILL RECLAIM VAST TERRITORY—DARING ENGINEERING FEAT 

——— 
~s 

iia 

N the United States the question of utilizing dykes against the flooding of the land. anil is a use- 
] the latent water power of the ocean tides has ful acigunct in the building of hydraulic power 

taken great importaice. Among the nunverous plants. | 
plans which have been discussed, a German invert The plans for utilizing the invention in Germany 

tien is extremely interesting an] promises much are already fairly well detaled|. The sew process 

fer the future. is to be used in Lake Watten where for centuries 

The idea represents a kind of freezing process land has heen won trom the North Sea, by erec- 
he which a wall or dam of ice fcmly connected to tion of dykes and dams for the development of 
the hottom is created im rivers. lakes and seas, ~ “polders” as in Holland, whose presence gives to 

which, thanks to the strength of ice, can be user the Schleswig-Holstein coast the characteristic ap- 
fer tidal impounding. According to the plans of pearance of a hedged-mn landscape. The method 
the inventor, a new province caa be won on the = used hitherto has been very expenstve and slow in 
German coast line for the Fatherand. The process execution. [t takes several decades betore a tract 
ecrves also for improving the protection given by of land of a few linadred meters ig won from the 

Ya ist 
J PIPE 

The illustration above shows power plant supplying liquid air to pape lines the ice dam is in place, a regular concrete dam ts built inside the barrier 

as well as exhaust pipe syste, to be used in forming an ice dam, While eo formed, the ice structure being allawed to melt away afterward, 

iW ameneanrmadinnstorn com 
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sei. Constantly the operatives on the dyke 
who carry out this recovery of fand and 
Communit improvements have a leary 
burden. In following the new system, the 
winning Of dund wall be quicker amd easier, 
are years of work for Livi tela the dvkes 

ancl dam, where storm-tides often enough de- 
stroy ina few minutes the work of montis, 
will le done ina few days. The description 
of ihe new system follows: ; 

Only a short while ago fim invention wis 
nresented to a siiull circle of imtereste] peo- 
cle. ley which it was proposed within a few 
days to construct dams a kilometer long 
in the water and at low expense. The pro- 
posal wos simply to frecee the water m 2 
determine! direction and of a definite width. 
This mass of ite freezes jast to the bottom, 
go ihat a solul wall of ice ts produced, This 
iS absolutely impermeanhie, To carry out this 

process, liquid air is fed into the water, 
partly through a svstent of pipes ancl in part 
if sprayed into the water from boats. Ac 
cording to the proposal of the inventer for 
carrying out the invention, such a system 
ef pipes will be set up oan a German inland 
Inke. The pipes in part are land upon the 
botion of the sea: in part they are to rise 
to a proper height through the water, and 
in this way form a connection henween two 
points of land three hundred meters apart. 
Wothin three hours after werk bepins on the 
production of liquid air, a wall of ie two to 
four meters high was prealuced that had 
4 thicktess on the bhottontr of two meters 

(over six feet) and whieh reaches from ten 
to fifteen centimeters (four to six inches) 
tbove the surface of the water. The ¢com- 
mission was convineed init every cluim tn- 
dicated by the experiment wis carried out 
sd determine! to orranize a company to 
develop the icention As a first practical 
attempt in the next few months a bay on 

The 
sea-covercel 
ing reclaimed, huge floating 

centrifugal 
drawing tie 
pounded behind the ice 
dam. The ice is formed by 
pimping liquid = iT fret 

the power stathon on shore 

throvgh the 

circular 

Pictute at tight shows sem: 
sectional view of the new 
Lanel. 

proposed by a German engi- 
neer, and which has setual- 
ly been fried out. 

comerete dam is 

side the area walled of by 

the temporary ice dam and 

fertile silt is being pumped 

above shows 
land acea ba 

piciwure 

with- 

iyme 
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Wiiher 

senii- 
chown 

long 

pipe ling 

above, 

reclamation scheme 

Tne 
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into the seclatmed basin. 

the coast of the North Sea. wi the viemity 
of the city af Elusum, is ta be closed by a 
dam of twelve hondred meters (alrout 4,008) 
feet} tong, and is then to be pumped ont. 
“ext the ice dam 18 to be replace! by a long 
wall of concrete where the attempt is to be 
inade to avoid the expense of the elaborate 
false work and sheet piling of the area. 
Technicians believe that before the mebling 
of the wall of ite, the ocean will carry so 
much sediment to the place, that in the local- 
ity ot the tnass of ice, beiore its melting, the 
acean hed wall cise stecply to the summit of 
the concrete wall, so That only a sliaht rein- 
forcement by bittresses will be required. It 
if hoped that this dam can be made within 
fourteen days and only cost a third of the 
prohable cost of the ordinary construction. 

If the first practical application of this 
project 1s successful, many North Sea com- 

Halli- 
ers 

a UF 

munities will be interested in putting 
Te} ito connector with the mdiinbane. 
carry out this work in small «divisions about 
iour years will be required. The territory 
reclame! would abewt equal im sige the 
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lost provinecs olf Alsace and Lorrame, wlich 
would return the invested capital within a 

ak lew years, All those who live near th 
locahty where the frst trmis were made, 

have no doubts as to the cerryinge out oF the 
plan, A few hours after thé first experi- 
ent, the means for carrving out the first 

practical trial on the Balric Sen were in 
hand, an indication of great progress it 
Aerman finances. Waturally vartoaus tech- 
tical ail Jearned objectious to the imnven- 
tion have been made public. Doubt tor in: 
stance has been expressed if it would ever 
be possible to secure the wall of ice sulfi- 

(( aaulisnedt oe pare 65 } 

Here we see the newly recovered land with the coterete dam holding 

back thre sea. The houses on tit bhulf in the foreground represent the 
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only buildings that previously existed on dry tanel. 

claimed area née under cultivaliton and alsa the O14 tcaastline ab ihe felt. 

Note the hue fre- 
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OR a number of years one of the 
greatest railroad developments in the 
western United States has been the 
famous Moffat Tunnel project in 

the state of Colorado, the east portal of 
which is located approximately 50) miles 
west of the city of Denver, By looking at 
the accompanying map, those who are not 
familiar with the western riulroad rowtes, 
will see that the optional routes heretolore 
have been to go either north to Cheyenne 
ot clse southward to Puchlo on the way to 
Salt Lake City, or from that city eastward 
to Denver. When the Moffat Tunnel 1 put 
into operation and trains operated over the 
41 mile Dotsero cut-off, of clse over the 
proposed extension of the Denver and Salt 
Lake Railroad, indicated by dotted lines 
on the aap, the distance hetween Denver 
and Salt°Lake City will be shortened by 1/3 
miles Of travel, equivalent to one-quarter 
day of traveling time. Not only this, but 
the terrific climb over the Corona Divide, 

comprising 30 miles of four per cent grade, 
will be ¢cheminated. 

Science and Invention for November, 1926 

Our Longest Railroad Tunnel 
The Longest Railroad Tunnel in America W:ll Be 6.1 Miles Long and Will Shorten Distance Between Denver 

and Sali Lake City 173 Miles. 
By H. WINFIELD SECOR 

The accompanying view at 
the left shows the kind of 
mountains through which 
the famous Moffatt Tuns 
nel is being driven, At the 
center of the tunnel there 

is about one-half mile of 
rock above the bore, 

When completed the 
Moffatt Tunnel will 
be the tongest railroad 
tunnel on the Amer- 
ican continent, being 
6.1 miles long: the 
iain bore will be for 
gimcle track railroad, 
and i 16 teet wide by 
24+ ieet high, as one 
of the accompanying 
Sectional views slows. 
A so-called pioneer 
bore, which will event- 
ually be used for a 
water tunnel to help 
supply the ty oat 
Denar with water, 
lics #5 feet south of 
the matin railront bore 

ard it measures 8 by 9 feet. It rims parallel 
to the main bore and at regular intervals 
there are cross-cuts between the two tunriels, 
the piaoneer or water tunnel being used to help 
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remove water ad in 

railroad tunnel. By the time the tunnels are 
finished, nine million feet of timbering will 
have been used. World's records in tunnel 
bualding are repeatedly being made on. the 
Moffat Tunnel, 30 the engineers report, the 
best records so far having been 1583 feet 
of headings m thirty days. The averace ad- 
vance ol the two tunnels per day has been 
24 feet, as one of the accompanying illus- 
trations shows. 

A recent visitor to the Moffat Tunnel, j 
describing lis visit into the tunnel said: 

“You have now stepped over into the 
water tunel, It may be well to explain that 
the other mame for the water tunnel is the 
service tunnel While the water is carried 
through this tummel, this ts also where the 
present transportation of men and tools and 
all the service work connected with build- 
ing the tunnel takes place, so that in the rez- 
ular tinmel there 2 nothing rong on Save 
the actual work of construction 

“rollowmng along m the service tunnel, 
you are stepping «aff the track continually to 
let the trains go hy; ancl, as they come along, 
you fet the various orders shouted from 
main tO MWhan as they Carry of the operating 

details of the work—you get the spirit and 

the building of the 

The picture above jf an actual 

photograph taken ingide the Moffatt 
Tunnel and shows how the blagted 
rock is carried out on cats running 

along tracks to the entrance. 

The photo reproduced at left shows 
apptarance of one of the portals of 

the Moffatt Tunomel in wintertime 
The workers live in two towns 

f—aeG situated at cither portal, 

this rish of huilding the 
"As you step back from 

nel through the mext crosscut, 
tracted by the switch-box in the 

great tunnel. 
the service tun- 

you are at- 

eroasscut, 

Crane 
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Combination sectional and plan view of Moffatt Tunsel abore shows prog- 

ress up to July, 1926, The tunnel will be completed by Jaauary, 1927, it 

is saad. 

wii amerncanracdonhistarecom 

The ‘black nerien of the water aid erack tunnels is the part sull 

to be removed. This tunnel ia 6.1 miles long, 
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The sectional view above shows the outstanding features of the Moffatt 

Tunnel which pierces the famcus Continental Divide, 
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The Moffatt Tunnel, as map above indicates, will enable trains to operate between Denver ar nl 

Sale Lake City via the Detsero cut-off by route marked “X", over the Denver and Rio Grande 

Western Eailroad, saving 173 miles, equivalent to one-quarter day of traveling time, 

carelully locked. Not a shot (dynamite) 
will be fired until] the order has been given 
and wiitil it is certait ihe there are no ten 
ahead. Due to such strict precautions 1 
the fact that during the entire work on the 
tunnel there have been but four fatal acei- 
dents. 

"Qn the way back, you observe the per- 
fect ventilating system that keeps the air 
eontinually fresh the entire length of the 
tunnel, and the dry clothes house, where 
mien tay change aml shower before gom~g 
out mto the weather” 
The construction of an & by 9 fect water 

tunnel, 75 feet to the south of the 16 by 
feet standard, single track railroad bore and 
parallel with it, 1s peculiar to the Moftat 
Tunnel, although pioneer tunnels tor trans- 
portation, ventilation pipes and wiring bave 
been suecessfully used in Europe and Can- 
ada, The twin heading alternating system 
of driving, torether with the niachinery 
necessary to carry out this method, lus also 

bee first developed bere. For the aoft 
erouml, the Lewis cantilever needilelxtr has 
solved the worst problems. Outside im the 

timber yard, a framing machine has been 
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is 27S feet above the track bare. 

as also is the height of the tunnel 
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The train 16 Shown fut of propestion 

menting four alrills, with a  maniteld, 
which fecds air, ofl and water to all four 

machines with but ane connection to the 
sippy lines, cuts the set up tine from forty 
down to fifteen minutes and enables” the 
drill crew to move their dfifters from 

lieing to lvading through" the nearest 
erasscnt. An electric mucking macht, 
with belt conveyor, lowds two cubic-yard 
cars i iwe minutes ¢ach, saving both tiuc 
and cost over laind-iwckine, An air-hoist 

cur-swilcluwr faciiitates the moving ol enipty 
cars to the nmeker. Abo‘e all, however, the 

alternating systen has been pertected under 
the stimulus of a bomes to a pont that lis 

never beiore been reached, 

THE WATER TUNNEL 

The water tunnel curties the B-inch com- 
pressed air feeder popes for the drills, sump 
pups ail air shavel, the 2.500 volt power 

ne fa the motor Sueritor scts. Hear the 

beamling, where the 250-volt DC. circuit is 
hartea out for the trolleys, muckers ated 
blowers. the 110-yolt leeching and firing cir- 
cuits, the 3-inch water supply line and the 

fictead 46: iesee ohne OLD ROUTE 30 M1. OF 4% 
a ; pn io gave = Time omen GRADE OVER COROHA DIVIDE 
aid labor. an emir 

TWIN HEADING AL- ae SS ag 
TERNATING SYSTEM _,-- a eae ae ee eee 
The Moffatt ‘Tunnel 6.1 MI, PRACTICALLY LEVEL 

is the first to apply the TUMMEL ROUTE 

alternating system im =n : 
r t a th ITo pose » AAG the twin headings, a ‘'* Pree 

method e¢nhabling the 
sithe crew to drill both 

water tunnel and main 

headime wt One sheet, 
alternating wath the OPENED IM 190+ 

mucking crew and thus, ! 

unhmeperncd by each | 
other, to du about twite 
the arount ot work 

possthle in a  4Stugie 
heading. It is custom- 
ary for each of the three eight-hour shifts to 
“oull? at least onc complete revnul, which 
makes the average duthy progress in each 
heading about 24 fect. Machinery haa been 

adapted, or developed, on the job ta obtain 
these results. A drill carriage on wheels and 

COMPARISON WITH 
SIMPLON TURNER 

The picture at the left shows the average daily advance 

in beth the water tuanel and the track bore of the Mof- 
set Tunnel under the Continental Divide, 

24 feet in borh headings. daily advance amounié to 

Picture at right shows sectional view through both water and track tunnels 
to haul trains through the Moffatt 

Crosse cute between two bores will be blocked of alter construction 

probably be weed 

Ea Serie amoracighnistory Cor 

between Denver and Salt Lake City, but tt will alao eliminate th 
rihe climb of 30 miles of 4 per cent. grade over the Corona Divide. 

fe 7: COMCHETE | 
; (a fyckneag | 

2 ate 

Net only will the Moffatt Tunnel route, via the Dotsero cut-off, or over 
SL, Railroad, vie Craig, dave lid miles of travel 

the tera 

SIMPLON=<12.4 -,COST 415,500,000 

MOF FET 6.1 Mi.costT $10,000,000 

cee i A De F 

The two graph lines above illustrate comparison between the length and 

eost of the Moffatt Tunnel and the famous Simplon Tunnel in Europe 

L2-in¢h ventilating pipes, in addition to serv- 
ig as gm outlet for the narrow-gauge (24- 
ich) muck trams, hauled by storage heattery 
ail trolley lotumotives from all headings. 

In the hard roel at Fast Portal the water 
(Comfrmeal an page G57) 

The average 
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BEWARE THE 

FAKE 
_ “RADIO” 
DOCTOR 

; i See Page 782 
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Beware the Fake Radio Doctor 
a any 

eae | Po. 

ADIO has come in for a good deal 
of abuse since it took the public 
by storm We have Radio Tires, 
Radio Shoes, Radio Hats, Radio 

Razor Blades, and even Radio Restaurants. 
Such terms as these are harmless pubbeity 

Actual reproduction of the cover of the pampbh- 
Jet distributed by the Dr. Fartnham’s “‘labora- 

tories.” Mote his clam “Radio applied to 
health, success, beauty and youth.” 

The knob 
back regulates the 
vibrator of the 
apark coil. The 

Left: When tha 
cabinet of the ““Ra- 
dio Health Ener- 
giror” is opened, it 
presents the view. 

ak the 

spark gap is to 

the right of this 
knob. 

stents, which do noth- 
ing worse than arose 
an occasional smile. 
The public has been 
taught to expect won- 
ders from radio and 
even well-educated 
peaple have come to 
think that nothing iS 
impossible for radio. 

But of late a crop 
of fakers has come 
along that exploit the 
gullible with radio 
cures, 
down a5 an axiom at 
the present time, that 
if receive a pam- 
phiet or see an ad- 
vertisement of any 
doctor or medical, m- 
stitution which prom- 
ies cures. wherein the 
instrumentality of 
radio is used, yon 
Shonid sake up your 
mind tmincdtately that 
such are pure stetudles 
and not worthy of any 
seriogé consideration. 

SclENcE AND IW- 

It may be set” 

By HUGO GERNSBACK 
MEMBER AMERICAN PHYSICAL SOCIETY. 

ow treatments are supposed to be effected by the aid of what Dr. H. M. 

Pacckarn and his “Laboratories located at Detroit, Mich., prefer to call a 
‘Badin Health Energizor.” This method of taking treatment is here being 

demonstrated by Miss Gene Livio. It will be observed that two #ectrodes 

are applied over moist gauze pads aid connect ditcetly with the operating 

meachaniem. And this temarkable force which ostensibly stores up vital en- 

ergy in the body and whieh, according to one of Dr. Farnham’: pamphiets 
cannot injure you, even if you Svertreat yourself, ia radio! 

VERTION has in the past exposed a number of 
medical frauds, while its sister magaztic, 
Ranto News, is now actually being sued for 
one million dollars by one “Dr.” George D, 
Rogers, of San Antonio, Texas, for expos- 
ing a radio swindle. The Rogers machine, 
uvich was supposed to enre all ills, was 
nothing but an ordinary radio outht, which 

The cia 42% ConMected to a metal headpiece. It was 
naka a. «Mimed that almost every kind of disease 
‘al condenser «could be cured with the contraption. Need- 

ia placed less to say, the thing was a fraud. ie 
across the ‘i- Of late the exploiters of public gullibihty 
brater points. (Conltneed on page 850) 

Here ia the layout of the “Radio Health Energizor."" While it is considered 
a tetiatkable piece of engineering by the manufacturers, any technical man 
will realize that it is nothing more than 4 joke. | is a marine type (common 
ignition) spark coil. The secondary lead goes to the spark gap. 4. and to a 
metal plate, 5. This plate acta as ome side of a condenser the other side being 
plate 6 to which the treating electrodes, 7, are attached. 2 is the battery inn 
partioent in which are found four dry cells and 3, the knob for adjusting the 

vibrator. 
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Why High Voltage is Desired 
NE of the principal objects that electrical engineers have in mind in the development of such high voltage testing 

‘laboratories as that illustrated on the opposite page, is the gradual lengthening of the cireuits over which elec- 
trical energy may be transmitted efficiently. A glance at the three accompanying picture diagrams shows where we 
stanal today and what the future may bring forth, when our engineers are able to adapt potentials of one and one- 
half million to two million volts to our transmission line problems. The corona or stray leakage loss along high 
voltage tranmission lines becomes excessive when the potential is increased much above 250 O00 valts, as the 

diagrams below show. Another problem which high voltage, once it is harnessed to trans- 
mission lines will solve, 1s the reduction of the size of the copper wire, the diameter of 
which decreases as the voltage increases, with the same load in each case. In other 
words to transmit 10,000 kilowatts, the engineer who uses the highest voltage possible 
will build the cheapest transmission line, as the three diagrams herewith clearly indicate. 
In the third example of 1500 miles transmission with 2,000,000) volts, a wire the size 
of the lead im a pencil could be used theoretically, but to stand mechanical and wind 
stresses it will have to be about three-cighths inch in diameter. With greater knowledge 
af lngh tension currents, our engineers in the next few years will doubtless be able to place 
high voltage transmission lines underground instead of on towers exposed to the weather 
especially high winds as well as snow and sleet storms. | oat 

an Pau IRE Ho DIAMETER (theoretica { ) 

LOW VOLTAGE 
200 TO 2000 VTS. 
D.c. OR AC. TRANS 
MISSION, GOOD FOR 
OTo0eO MILES. 
WIRE 144° DIAMETER 

WIRE Va" Dia. [THEORETICAL | 
a & —- 

Emm CU 

PRESENT HIGH VOLTAGE AC (220,000 VOLTS. 
POWER TRANSM/SSI0N 

= =; = . 3 = = es == ae 

a 1500h ee arr 
FUTURE HIGH TENSION A.C.(4500,000' To 2,000,000 VOLTS) POWFA TRANSMISSION eo . 

FUTUR E USEFUL POWER --------4 

J5S00 MILES FROM CENTRAL STATION, 
oF more, may become a reality instead of a dream. The main thing that 

keeps the voltage down is the high corona loas, 

The three diagrams above show the great difference in diameter of eop- 
per wife necessary for low voltage tranamission, compared with the 
present high voltage (220.000 volta) transmission, and what we may ex- 
pect in the future when 2,000,000-volt power transmission over 1500 miles 

COMPARATIVE SIZE 
OF co ke }|OU et : | COPPER Wi @ 

Low VOLTAGE, FEATURES ; 
mot srocmce _f'\ AW res AND e— Hl hs 4 eat! E | | 

FORE : i aT : +f i ial SMALL 

th RGE COPPER Fe t “| “a ry iy | 7 "COND vera AS. oie 

PROHIBITIVE. If \\\toa.cd0%m) fonodo nn. |) | Copper LINE a BORTSLTIVE i Wtoag AT oAG AT i "y a i 
COST OF COPPER’ | lay! HIGH IFS F 

i fe IWOLTace. | [VOLTAGE | %, 4 | 
| 

am | I] 
oy i| 

cs a, 

F ' 

itt TAL eae Nd aie tt 
Here we sec what happens when the voltage of a tranamdasion line ig in- 
creased ta a certain degree. When the corona or stray electrical discharge 

exceeds a certain amount, the line losses become prohibitive, | 

Gee: Mag ere tee MATE td Nim idl b= Harré ap oe ee eee, pee ee ——.. or iy a bl, hate at Fakta | bed : - i] hit | Bat IH] 4 i: T 

af iae es atari id yeep ea Pree Pe " ne yl! Waa ey t - Cp a “4 | ue Er i | | | | | " } | iu i P= onl Hoo gy 
== Yall ub a } ql Ne | 4} TW hi, a — 

In the picture diagram above one can see at a glance why tt ins that te L Wil nt ‘MN i” F AI il | ATTA = 

transmit 100,000 kilowatts, engineers would rather use 100,000 volts for 
example, than they would 10,000 volts. The elze of the copper wire de- 
creases as the potential increases, with the samme amount of power to be 
transmitted. Heavy steel towers haye to be used to support large cop- 

Per conductora, which is also a big consideration on a filty to seventy: 
five mile long transmission line, 

Gearless Variable Speed at Last 
DRIVEN SHAFT OF REAR OF 

AUTO ' b 

ENGINE CR Muro 

Por, FLEMIOLE ratory 

i. 2c 
Pivots Bi 

A a m Fl Ga 
ONT lies, SPECO 

Tell it reel it fe a 
SS 

PIVOTS — 

A positive drive, infinitely variable gear which 
has been sought for many years, was recently 
exhibited in England at a mechanical exhibi- 
tion. This change apeed transmission known 
as the P. I. V. device la capable of an almost 
infinite number of speed changea between the 
driver and driven shafta, It should mack a 

gtep forward for automebile purposes. 
The two diagrams above show how levers open 
and close grooved cones and change speeds. 

ae pity i 
The two photoes above show appearance ol 
chain connecting the two sete of variable cone 
pulleys used in the P. I. V. gear box, With a 
single lever, innumerable speeds are at one's 
inétant command. Ft should prove welcome in 
motor cars instead of the present awkward 

gear box. 
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supposed to represent the wault of the heavens. 

Science and Invention for February, 1927 

The Zeiss Planetarium with cupola nearly eighty feet in ftamerer, the inner surface of which is 
This heme-spherical surface ia the screen on which 

the complicated projection apparatus in the center projects representations of the celestial bodies, 
stars, Planets and moon, so that one feols as if they were out dn the ar under a brilliant night sky. 

EPORE the World War the director 
of the Getman maseum it Munch, 
Mode Miller, asked the Zeiss firm 
at Jena tu construct for the n1- 

scui a Plaictarium, which would make pos- 
sible the dengarnstration of the course of the 
Planets before a large uumber of spectators 
at once, Tis hitherte unattained perfection 
is duc to the techmician of the firm W. 
Rauersteld. The idea of representing the 
celestial bodies by little spheres was aban- 
Honed and optical projections were sulvsti- 
lined, How to get the motions ly projec- 
ling 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 appearcd to be 
an absolute impossibility, The ingenious 
idea developed iu this Planetarium is due to 
one of the technical engineers of this estab- 
lishment, W. Bauersfell: to him this prog- 
ress mn instructive mechanics ts duoc. Mr. 
W. Bauersfeld completely puts aside the sys- 
tém of representing celestial belies by little 
halls moved by any kind of mechanism. He, 
therefore, made the substitution alluded to, 
and this was prexluctive of a high degree ol 
simplicity. It centered all the apparatus in 
a small space, because, optical projection be- 
ing used, it was simply a question af con- 
SLruCctings and supporting ard RVI proper 

motion to a set of magic lanterns or stere- 
opticons, as we may term them, But while 
om the Jace of it, this seems very simple, 
and while a does dtspense with very clunisy 
trechanism of the old type, the construction 
of the apparatus presented anextremely com- 

a eine nae 

plicated problem. Scientific knowledge ani 
techimeal constriction were intermingled in 
a way that only a louse of the grade of Carl 
cies at fena could cope with. 
tle spectater goes into a cupola twenty- 
live meters or ahout cighey feet in diameter, 
The whole interior surface is white. The 
horizon of the place is traced upon the sur- 
lace. Several rows of chairs surround the 
Proapéttion apparatus im the corner af the 
cupola, «At first sight the projection ap- 
Tkiratus resembles a pair of opera glasses, 
but lacking at it more closely one sees that 
the objective or projection lens is replaced 
by thirty-one little projection apparatus of 
Rreat preeistan, each of which projects a 
definite portion of the celestial sphere upon 
an area of the hemispherical wall. As a 
sort of counterpoise aml covered by a glass 

Sj, Above ts shown a pereper- 
. tive view of the extremely 

jicomplicated projection ap- 
| Paratus. It has te take 

care of the planets in their 

motion each with its on 
individual path and speed, 
of the stars all having the 

B2me Mmotroh, and mort the 

motions of the moon and af 
its different phases. 

This View gives an idea of 
the magnitaude of the build. 
ing. The impressive ap- 

proach with gn esplanade 
and flight of steps leading 
into @ porch with a row of 
columns on the front and 
the beautiful hertephere be- 

hind it makes jt a moat at- 

tractive piece of architec- 
dij tire. 

Artificial Sky 
The New Zeiss 

shade, there is a cylinder containing the «if- 
ferent amechanisms for projecting the stm, 
the moon and the planets: the invisible planets 
sluicl as Uranus ail Septune, as. well as 

the moons of Jupiter aml ‘Saturn are nut 
represented, The tistrmments embody wxCA, 

oint a& polar axis ail the other the axis of 
the ecliptic for the planets, the moon and 
the sun, There are two electric motors, 
The anthence first sees the fae: Stars come 

aut in all their splendor. The ilhusion is se 
complete that we seem tobe loolsing inte the 
inthimite depths of the sky. Four thousand 
five hundred stars are shown. After a while 

the names ol the different constellations are 
also projected. This requires a second pro- 
jechion apmratius. 

TUAOLA 4 VENTELAMOA 
a Sy 

re | =» PLANETARIUM 
a 7 
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foverea + \) covenen 
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CRERCERCE ———— Fern iaty 
Put a Pe i ie at 

i = i 
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r he he: \ i 

; y fF 
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a a ee tt i NORTH 
1 Wt any 5 a “sim 4 
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I Me { ose ! 

\e es, fe a ELELTAL 
oh, | CABLE 
a ae 
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we 
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The upper Ggure gives a section of the plane 
farium, While below is shown its plan, The 
Ercat Size of the installation can be appre- 

cated when the entrance shown on the plan 

which ia a large classic colummar porch, ja cor 
trasted with the great circular building behind 

it. 

Ann TO the celestia] eprere heprins to 

turn and the phenomena of a winter night 
appears, with the rising anil setting of some 

of the constellations ar the paths of cehers 
around the pole. Then comes daylicht. bet 
which, while showing the sun, does not oh- 

ature ar put out of sight the planets. Then 
comes the moon, which pursues its nath ane 

shows all its plises from the crescent to the 
full moon. Last of all come the planets, 

Mercury, the nearest to the sun, follaws its 
orbit. rapidly; Venus appears moving more 
slowly; Mars moves still more slowly, but 
Saturn atl its ting is vet slower. From 

hve thousand vears ago to five thouweinl 
years tn the future the heavens can be shown 
for any given date. Three different speerls 
can be given to the apparatus, four and a 
half minutes, two minnies, or fiity seconds 
can represent a celestial dav, or a whole 

Year can be piven in four amd a half min- 
utes down to a few seconds. The earth enn 
he arrested on its axis, witich doles the star 
stationary. while the moon and the plancts 
comtinne to mare. The relation of the rota- 
ti oof the earth and the apparent motion 
of the stars is clearly brought out. 

The apparatus comprises two similar 
parts, one aleove the other aud below tlic 
horizontal axis. AV) the northern constella- 
tidins are progected] by the spherical portion 
of the upper division, while the cylindrical 
boly, which carries the apparatus, projects 

A} 
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For Students 
Planetarium in Jena 

the moon and two planets, the lower 

part projecis the meridional constel- 
lations and four planets. Besides thus 
in A, ig the apparatus projecting the 
names of the consicliations, an] in B 
are the projectors of the Milky Way. 
ln C are contained not only the pro- 
jection apparatus for planets of the 

solar system, but also the necessary 

apparatus for carrying mit the move- 

ments of the sun, of the moon, and of 
the planets Mercury, Wenus, Mars 
upiter and Saturn, Finally in [1 are 

placed) the apparatus for the propechion 

of the representations of the great 
circles (equater, ecliptic arul mernulian } Installation of the great projection | 

ber luminous: lives witch are especially anparatus of the planetarium. The 
used when the Pilanetarian, 15 cmploy great frame hag ita dimensions 

el for teaching. The whole thing 18 pjade appreciable by the man 
carmel on a truck whith moves Of seated near it. Tt t& set and 
rails: he Lighting is Cone hy elec mcunted #6 a5 to give the heavens 

tricity. the effect they would have it the 

The weight of the apparatos, tncliul- 5*¥ Was seen EPOrR re Sg HaEUE: 
ing the drame and the car, 15 alpout ’ SEees 

four thousand pounds She fear ar bela 

—_—— 

ae Ae OF Erk CCL et Side View of the projec: 
tion apparatus carried on 
ats frame with its differ- 

POLAR AMIS A = 
PRUECTIONM OPE SuIT LA, 

Fo 

Pre ne tee 1 SOTHAM COTTON ent parts named on the 
+ drawing. It is far more 

ac rok comeing complicated than even this 
THE LAP ibe representahen ows, as 

J it has go Many moving 

EAST bodies to represent. 

tae 

—— PROP Foe 

Sy A SSS SSS 
| 

}— PRUCCT cer A better idea ef the giant 
iit te Structure can be obtained 

1 

| Hoo drom the photo given on 
| COASTEL LB iad the righe, Tt would seem 

to be so bulky as to im- 
WeaDLE oA parr the allosion, but tt 

Tutikt must be remembered that 

Py APPA RAT it stands in the center of 
- B giant dome. 

ix a 

» TEXT after Egypt, India is the land 
which i celebrated tor or rather 
plague with the imost beprars. A 

certain clhiss of these (lo uot reckon them 
celves among the beepurs, but call them 
selves ascetics, hermits, monks, fakirs, or 
something else, which will have # more iun- 
pressive effect upon the ower world. It ts 
iruc that tiany of these are religious 
fanatics, who do penance upon themselves Wt 
various ways, partly for obtaining im their 
awil conviction a hely stite af existence; 
parily to win fame for themselves an at- 
tract the attention of towrists anc ly-passers 
anal get alms from the same . 
The min shown in the picture has for his 

specialty to lie stretehed out upon a slack 
cord for days, for weeks or for years— 
ves, for all lig Wife! This is an exhibition 
whieh in ne other country than hiwhia could 
support a nuns existence, but here it 18 a 

quite profitable way of oltaimmg a livell- 

Licnctt! : : 

Reearded as a mere feat of halanemg, it 

is certainty a very fine exiubition of the 
tnagician’s art, wheel: can cxucite our astan- 

ihiment to the wttercmost; fal Wt is ano a 

refined way of doing penance on yourself; 

a slight cord is certainly not a very comtort- 

alle bel, cspecially when one has to he 

there for a long time. When the man ts 

; Siem F cela 3 eae Ve 
beve is shown a Hindu fakir who spends much of hes ie on & Singte Tope. sah extraordinary reat 

of balancing. He seems to be contemplating a Slower, perhaps a sacred lpeus A curious oon- 

cession to which we may call modernity in the language of the theolagians 4 the umbrella, The 

tirert of by ine om at, fe suspends himself fakirs sometimes support themselves from the poles, and the inpert Rives the idea of how this can 
hachily a3 we see iz the pucture, jhat is to be done by atraightening out the badly and pressisg m both ditctions with Head ani Feet. Below 
any freefy awa vine weth leatl ainl ‘iid a is a cloth or rug with receptacles for coins threwr by spectators, for the fakirs bke to make 

pressed ERA the bamboo poles money: 
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Serence and Invention for May, 1927 

In the Year 2026 
German Scientist, Won Henninger, Predicts Remarkable Advances 

A ANY strange things are predicted by 
I 1 the famous German scientist, Von A. 

BA. Henminger for the year 2026. He 
believes that the pedestrian will practically 
vanish from the streets. Locomotion will be 
effected in many curtous ways. Por instance; 
the populace will po down inte large subways 
provided with moving sidewalks and moving 
benches. These benches will be driven tor- 
ward electro-magnetically. They will be sup- 
ported in the aur, perhaps by alternating 
current marcnets, amd be pushed forward by 
further magnetic forces. Those closed cars 
used in the sulkvays today will have disap- 
peared from unedereround transits and the 
electric railways, as we now know them, will 
have been relegated to the museutns. A.uto- 
mobiles of graceful design will be driven 
stlently throwch the streets at an enormous 
speed. They will travel less than 10 mches 
above the surface and will be wheel-less. 
The same power which drives all the other 
mechantsms tn “he future land wll serve to 
operate these cars. “There being no wheels 
all no bearings, there is no more question of 
tractron atid no more problem olf sprig sus- 
pension, The only triction encountered will 
be with the air. Magnetic force will take 
care of the weight of the car ail othet 
magnetic forces will drive the stream-line 
ear forward over fixed routes. 

i 
ry 

hig 
he oes Mt 

alte 

Fh 
ehh 

The above illustration shows what some of our future cities will look like, 
tha cars are wheelless, supported and driven by magnetic forees. The Rainbows form the bridges and soil is electrically stimulated 

At a dizzy height above the street, lke 
spiderwebs, the wires of the electro-magietic 
aerial raway system will be. seen, From 
these, high speed cars are apparently sus- 
pended, the only contact with the wires being 
of a magnetic nature. These suburban and 
niterurban cars will travel at speeds of 250 
miles an hour, and will be mace up in trates. 
Science will have solved the problem of the 
destruction of atoms and cn this way will 
hiul the enormous emerpies required for the 
development of this futuse supertor face. 
Interplenetary communizaton will follow. 
Flectric suns will turn might into day and 
rivers -atll be spanned by rainbow bridges. 
Electricity will heat the soil, producing more 
rapid ¢-owth of plants, and the weather will 
be under constant control. 

railways are magnetically suspended 10 inchet below fhe overhead tracks, 

9 
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wie “on tw A 25 ; i, b = KISS ; 

a 

There are 

approximatzly 300 
germs on the lips in 

The above 

photograph showe 
| a= pair of natural ifs, >: | 

unadulterated by lipstick. _ the photograph above. 

Let, germ culrum from Right, another culture from 

a auch lips 
unpainted Ligns 

By JOSEPH H. KRAUS 
ually breed germs, 
The results of 
the laboratory test 
showed that there 
Were a Surprising 
number of micro- 
organisms tras - 
ferred during every 
kiss, but the number 
was flowhere near 
the amount claimed, 
But the exmeriments 

showed one very tm- 
portant and  Sstart- 
ling fact to which 
very littl: attention 
has been pad, 

No longer need 
the boy friend be a 
conscientious objec- 
tor to a kiss coming 
from his enamored, 
garnished with a 
plentiful application 
of lipstick, Ae now 

has a reason —a 
scientific reason for 
such refusal. ‘The 
average number of 
germs transferred in 
3 kiss from  itt- 
tainted lips: by that 

HERE ts in 
Paris af orgati- 
ization known 

as the Anti-Kissing 
League which 1s 
seeking to impose 
the decree, “Thou 
shalt tot kiss." 
They argue that tn 
every kiss no fewer 
than 40,000 disease 
Perms are trans- 

ferred. They  sa% 
that if every person 
before kissing would 
pause for @ fo- 
ment ami consider 
the possible conse- 
quences of a trans- 
fer of 40,000 germs 
the practice would 
die out, 

‘Why is ot, this 
league demands, that 
American or Euro- 
pean motion films 
when edited for Jap- 
anese consumption 
show vo kissing 
scenes? In Japan 
there is mo telina- 

thon to learn the art a” ra Mats z | . ' ; is) meant lips that 

sf - _ =i ; With the fed Perc, 

the truth of the Gilda Gray ard Tom Moore posed in this very entrancing manner expressly for SCIENCE was 534. The aver- 
claims made by AND INVENTION Magazine through the courtesy of Paramount Pictures. This same scene age number of mi- 
the Anti - Rossing appears on the cover of this issue, Oar own researches revealed that the achentist shies claimed cee ai tata ue 
Learue, this publi- 40,000 germs were transmitted while kissing either grosaly exaggerated or had particularly un- Ut 

cation decided to act- healthy subjects. (Cont, on page 84) 
2h tb = 

Here we see a pair of lips 
with a judicious application 
of lipstick and the 707 

attendant ferms. 

Lipstick has its evils other 
than the implied invitation, 

The cultures 
in photos 3 and 4 

were obtained from 
lipsticked lips. Mearly 

200 germs Mote are trans. 
mitted than with unrouged lips. 

Many of the 
PFeolonies in tae 
photograph at the left ~ 
are too small <@ wotice. 
Nevertheless them ate 707 
colonies in this deh 

= 

—_. 
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Mechanical Devices Animals Use 

lis ; 

LTHOUGH the importance of the 
plivsical sciences is adiiutted, few 
realize through what  dilteeulties 
and setbacks it had to pass before it 

liecante im exact science. Veurs passe ainl 
although the gain in knowledge was steady, 
it was slow, Even some of the principles 
were litvle wndersiog) and much tune tual 
io ¢lapse belore they could he sae 
AIL this was in apite of the fact that mumer- 
ous examples of ibe laws of physics were 
and still are heing used by all kinds of am- 
niils under all sorts of conditions. 

Nature is peculiar in this respect. Things 
most olfies seen are litthe notice] and sel- 
done studied. Therefore, it is ait natural 
that such simple machines as the lever, thee 
mclinied plane, an such devices as the pump, 
the valve, suction cups, Sprays fuel imniy 
others, were overlooked by the carly men ot 
SsCICHEE. 

Take such a simple thug 28 the borer, 
represenied i mechanics by the drill and 
aucer. Nature made it long ago, An ex- 
mule is the stinger of various insects such 
as ihe wasp, while the borer of tlhe thalessa, 
a th reac! waster was, ip one of the longest 
and it bores right into solid wood to a depth 
of two and sometimes even three niches. 
The saw, too, i an instroment which some 
ISectS tse, as, lor instance. the pooselerry 
WHER. 

Levers are some of the more common de- 
vies founl alimoast everywhere wider nanny 
various conditions. Often they are accont- 

By DR. ERNEST BADE 

springs, in the form of muscles. 
These are usual ly levers of the third class. 
Take the tore-arm of a man. The filers 
is at the elbow Joint, the biceps miusele, de- 
ecending from the wpper pert of the arm 
ail inserted near the elbow, operuies as the 
power or tension sprit. An obpect placed 
in the yxiint of the hand acts as the weight. 
Samell weiplts can be beld quite reacily when 
the arm is extended, but when the weights 
ate inerensed a much greater effort or 
muscle power must be exerted to compensate 
lor the sheht acddidon of weight and this 
in due to the fact that the muscles do not 
act perpendicularly to the hone, but at an 
oblique agele. This accounts for the dill- 
‘aliy of holding out a heavy weieht at arni’'s 
lenzih. In proportion as power 18 lost, 
quickness of motion is gained. 

A lever of the first class is four on the 
foot, Here the power is exerted at thie 
lecl, the fulerinn a found at the ankle jot. 
The strong muscles at the calf exert such 
power that they are ahle to iit mat every 
tame he walks ardour. 

The speed of the snakes while gliding 1s 
astonishing, ail their method of locomotion 
is peculiar, The seales with which they are 
coverel, especially those on their alwlomen, 
ace provided with a set of museles comlect- 
mur to scale and Til ind these, by means of 
contraction aml exyrar sion, move the scales 
backward ial forwird. Faeh  imelividual 
senle 15 also connected] to its neihbor by 
means of nuscles wlniel tit ihe seales at 

manied wath an angle, When the scale is placed at an 
angle it catches soe outsale tmaterial such 
is a pebble and as the scales are brought 
parallel to the body, ile creature moves lor- 
ward. Tt is nature's example of a ratchet 
anid pawl 

The ligelitrs Wig-hke speed wish which the 

tongue of the chameleon is hurled trom the 
mouth also mecessitutes certain mechanical 
arrangeneils of levers wherchy a saimll orig- 
inal meotion 1 converted iuto a rapid and 
extensive one. Since the tongue o1 the 
chainckon is almost is long as its body, 
some wcthel must Ise arrived at to make it 
take its place in the mouth, and this is ac- 
cmuphishel by making the extending longue 
hollow aml folding it. The tip of the tongue 
is provided with a clubbed thickentng, At 
rest the tongue takes position 1-2-4, whe 
suddeniy extended, lever 2. which ts at an 
acute angle to the toweue, is brouclt almost 
paralle! with it amd throws the typ 3 wath 
emisitlerable toree outward, the Folded peirt 
of the tongue atl then taking position “1.” 
The hinged joint requires ouly two mus 

cles, a hewder ancl a stretcher, and the result- 
tee pont bends only mi one plane bhe the 
blade of a pocket kntte, the ball joint, on 
He other hand, usually detnands more than 
four museles. The latter are also very con 
mon, DLesides heing found in the more ad- 
winced orders of the animal kingdom, thev 
pre present in ihe jointed heads of many im- 
sects, Sitch a& fhe ties and dannng needles. 

(Coutaned on page 7G) 

Bowl-shaped Landing Place for Airplanes 

PLANE LANDING 
FOLLOWS THIS COURSE 

ol 
= ——_s = 

~? Se 
7 eh tae ee 

£ ae j 
— =F ——- =. Shai ? -- ELEVATORS TO STORAGE bay WING COME é rl LAD PEPAIR ROOMS BELOW. 

CEL 
Lo 

The problem of finding sufficient space for landing fields in large cities 
meets a proposed solution in the sugpestion of uging a modifiel moatordrame 

upon which the planes may land and from which they may take off with- 
lt @ known that 4 plane can spiral or turn in & 

theoretically one could land in a 
out dkficulty. 
foot circle while in the air, and therefore, 

PLANE TAKING OFF 
FOLLOWS TH 
a 

saucer of that size. 

one hundred 

Brennan. 

ing at the alge of this bowl. 
being protected from the side winds by the edge of the bowl— Walter X. 

Stal ilustration drawn by Mr. 

LARDING AND TAKE-OFF 
— BOWL, 200 Ta 3200 FT. 
a ee / 1s CLAMETER 

WIND OIRECTHIN 
\RED ARROW 

To allow for riore maneuverability, it was decided that 
a sancer two or three hundred feet in diameter should be used, After land- 

the plane would be able to taxa indefinitely, 

Bate. 
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New Marine Tank 

TA HE marine tank 18.4 device here described in some cletail by which it is possible 
for mun to explore the depths of the seas, Essentially it is a globe af thick 

steel in which the observer sits. This globe is perforated by a window of thick 
lass as show in the tHlustrations and it is mounted on a caterpillar tractor driven 
by cleciric motors. The power for locomotion ts obtained trom ihe mother-ship on 
the surface via a cable, or storage batteries, but the operator in the tank ts able 
to control the direction of the tank by speeding up one tractor tread more thai the 
ether for steering the tank and can shut off ihe motors entirely. The tank is 
equipped with a powerful searchheht, a telephone enc] a Woton picture camer. 

Iumsmueh as the walls are quite heavy, capable of withstanding the pressure 
of the waters at the erealest 
depth in which such a tank 
wold] be wed, it sullices to 
supply @& COllinious strani of 
fresh air at atmospheric pres- 
sure throwh a tube, the air 
eitering through one and 
leaving through another, Ein 
trauce to the tank is obtained 
via the window. The tank 1s 

| LIFTING MAGNET 

i i) / MAGNETIC CLUTCH 
we FORQUICK RELEASE 
|| OR RECOVERY 

‘ 1 / ay “\ CAMERA lowered froin the ship by a 
a, th strel cable and when the beot- 

FLECTRIC Y:; y it ton is reached, the observer 
CABLE In il operites it from the switels- 

1 : board ansile it A windlass 
: With lifting magnet hoists the 

re ; tank and tractor to the mother ry 
cf gl itji. ELECTRIC LIGHT 

ELEL TA # After the tractor has. been AND AIR LINES MOTOR * 
lowered to the bottom, the 

Jiank operator may cast off the 
lship Imes and proceed “free” 
with self-contained oxvecn ap- 
[MAT atts, 

SUB-SEA TRACTOR 
LOWERED AND 
“RAISED BY CABLE 

The tank for subaquequs work Seen 1h croes-sechbon, 

Note powerful construction. 

ee ee ee Le ee 

—— TANK OPERATOR CAN CUT = 
OFF SHIP LINES AND PROCEED 

eee FREE” WITH SELF-CONTAINED 
m.  CXYGEN APPARATUS , 

7 ~ a. Le ‘ Ss oh a =] 

3 a a == gh = 

é fet 
ies, 

| by a I 

4, ee *.— i 
ry 

P ee ls z\ 

*2igy Te es a 
= sy eee a Te 
ae eel ee et og the =e 

7 Te: “, 

= Lees a * 
ru ere es Sis ——" 

The above ilwstration shows the submarine tank in operation. Tt can fuel supply or it may bo cut free when desired. The illustration shows 
either be connected to the mother ahip at all times, receiving power and ong tahk being lowered inte the water, and another at werk. 

Tuning Honey Bees 
r pule proposal San == a slab of paraffin 

! a me a ' | i 1 17 pk 5 fF! 1 hia ecmploy F SPRING 5, peeereigmee 15 «oisertecd he 
radio eqpimpmett a fo =— MAGNET } tween the plates 

The view at the left is a p a ie an widicalion can 
pPhotegraphic section of the : tt | Te obtained on 

Present bee counting machine | LH a GRAVITY SWITCH remwistering cle- 

Hi counting Toe 
has 15 quite Spec- 
tacular, Lt ts well 
kagwi tht = the a ee Sie pepsi ey De een SWITCH. vices. It is qiees- 

electric charge ears - : of ii otis soticods Disc” tionable whether 
aeeuntulated. ia Glutt anc aperate the rapusber. | ii — oRY CELL tiie cnetlecal af 

tining = eoubenser i == having the hees 
fe F ecitie METAL serve as the for, A specitied | ioe ve as 
voltage and clis- DiWPHR AGH DETAIL OF CIRCUIT | Gliaape m diclec- 

nee tric aml maknee 
It iS imMportent ta know how many bees pag them pass between 
inte aiid aut of the hive anal ta determine the tuo enna plates 

eHeets of weather conditions on the number of is Ihetter than the 

trips the beet take. consequently, counters are iS etter . 

tiecesgary. The above illustration shows how inet hod Cer: fers 
the mechanism at the left is operated. ‘T'he plored anne) Hic i- 
thetcury switch cloges the circuit te the mag-  cCateron this page, 

hetically operated register. RR AWinters. 

tatice apart of the 
comlenser plies 
depermls upon the 
land of ctclectric 
niutterial. VW len 

this dielectric con- 
stant 1 Changed, 
43 for instance, tt 
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The Canal-Geometers of Mars 
By DONALD P. BEARD 

OF THE U. & WEATHER BUREAU. KANSAS CITY, MO. 

IDESPREATD 
shiiting of cer- 
tain Major 
canals, “mi- 

gration” through many 
miles of green vegetal 
areas and other similar 
Phenomcnua hare ap- 
peared of late upon the 
Planet Mars. 

Besides the enigmatic 
‘tunals’—a vast system 
of fine dark lines liu- 
dreds of miles in length 
enmeshing the planet 
from pole to pole—the 
disk of Mars presets an 
arrangement of «dark 
green areas of similar 
geometric aspect. Ap- 
parently the shallow 

bs | 

beds of ancient seas which ages ago evap- 
crated, today they are filled with sparse 
veretation cultivated im arcas with artific- 
ally created boundaries, 
The behavior of the canals is the most in- 

explicable of all the mvsteries that brooel 
over the red neighbor planet. In recent 
years Prof. W. H. Pickering has thrust 
the great Harvard telescope through tlic 
palms and banyan fronds about lis olserv- 
atory at Mandeville, Jamaica (Th. W. I.) 
and observed startling changes that march 
aeross the yellow-marl disk which hangs 

like a signal lantern in that lucid tropical 
firmament 

Prof, Pickering has sketched the shifting 
of certain maior canals like Plusa. and 
Tartarus aml has cliscovered that nearly 
all the canals either shift their positions, 
vary in width, or otherwise change their ap- 
pearance. 

An instance of major change is furnished 
by the Hellas region of Mars. The “Cross 
of Hellas” first appeared to Schiaparelh im 
1879 aml at the next close appearance in 
1892 was observed hy Lowell, Thotlon, 
Schiaparelli, Cellor: and others. At the lat- 
ter approach of Mars a rerular pentagon 
figure with Several radiating canals was 
seen from the Harvard station near Are- 
quips, Peri. 

Several canals in this Hellas area have 
altered visibly their places and directions at 
recent Martian approaches. In 1900 M 
Jarry-Desloges of Nice on September 26th 
drew the arrangement shown m lige. I, 
which is a quite sienficant fiure, since 
large four-sided constructions are most un- 

ee ee es a a TT i 

Tt seems that the 
public never tirea of 
heating the latest 
news from our 
astronomical observa- 

| tories as to the mys- 
| tertes of Mars, and 
whether it 1 pos- 

sibly inhabited or not, 

This photo from a 
i| drawing by Hamilton 

shows the Salis Lacus 
Region of Mara. 

Ct ol ed ere re ee 

Died tho peeere peg Lat y 

pe 

Fig. 2. Martian 
map teproduc- 
ed oat right 
shows a close- 

up study af 
the Solis Lacs 

Region of Mars, 

Ce a 

Fig. 3. The 
Martian map 
at Jefe shows 

that tegion 
known to a5- 

{roanomMers iS 

the “Star of 

Elysium.” The |R 
marginal 
arrows €anl- 

verge on mat- |- 
rix of star, 

oui a a] 

usual or Mars. The central 

meridignal canal is Laestrigion ; 
the two lower ones Tartarus and 

Cerberus. 
At the opposition of 1924 Mars came to a 

close approach of 34 million teiles and in 

that year an unusually large ard complicated 
figure appeared, “Again it was pentagonal, 
apparently a favorite figure with the Mar- 
tins, but in a different place.” 

The great “Solis Lacus" or Late of tle 
Sar, is the supreme enigma of Mars, its 
oval shape and location rendering it the 
dominant feature upon its hemisphere. Sig: 
restive of a huge dark “cye” of some 
world-nionster looking out calmly into space, 
it has defied rational explanation since 1ts 
discovery in the pioneer days of Maedler 
and Sehmidt's studies, It may possibly 
house some such Utopia on Mars as Hapt- 
mann or Wells would describe in one of 
their fantasies ! 
On the nieht of Aucust 23rd, 1924, at the 

last close approach of Mars, this strange 
“eye” of the Martian planet looked «cirectly 
down upon those regions on the earth from 
which our great observatories had focussed 
their telescopes won it—a rather significuint 
fact, remarked G. D. Hamilton of the Har- 
ward olservatory at Mandeville, 
On that particular nicht the Solts Lacus 

exhibited a most unosial shape, as shown m 
the accompanying sketch male by Dr. Ham- 
ilton at the British West Indies observatory. 
The canal Nectar, as shown in the key 
tian, del not meet the Mare Eryvthraeum as 
wsyal, hut was an extension of the Solis 
an) ended in two of the four “oases of 
lakes shown in the drawing, Fig. 2.0 A riit 
cut the Nectar transversely, close to these 
oases, aml was itself crossed by a triple 
Nectar canal, the central member of which 

passed through the whole feneth of the 
Solis and continued on across the outer plain 
of Thiawmasia—a structure of most anmziic 
complexity ! 

lurthermore, a cross-shaped aefaie canal 
appeared tn the @#ark region of the Aurorae 
Sinus, with o continuation leading off te the 
sinall owes of Pons Juventae and Pseudo 
Fons. Perhaps the Martians have cultivated 
the borders of their vegetation into cross 
forms such as this anil may occasionally t1- 

luminate them with powerful incamlescent 
lights in cfforts at signalling, Indeed, the 
arrangement of the great canals of Naar- 

minicha, Hicddekel, Phison and Euphrates in- 
io the cosmic symbol of the masonic square 
atul compass is strikingly shown in Fig. 3 

Conterning this “pentagon of Elysium” 
fout of which the Masome symbol men- 
uioned is formed) some startling discoveries 
were tade by Pickering recently. The 
pentagon area measures LOU) mutes in ci- 
ameter, or twice that of Hellas. Moreover, 
it 18 not a true pentagon, although roughly 
of tlwt shape, but a five-pointed star, more 
neirly, Conceivably it 18 a universal, cos- 
inte S¥miol flashed to us across 40 onlhon 
tiles of space to reveal the presence of 
reasoning mind upon that distant planet, 

= 

Fig. 1, Atrange- 
ment of canals 

Giaawn at Wice 

The central canal | 
is. Laeestrigion: | 

the two lower | 

ones ‘Tartarus 

and Cerberus, | 

a 

i ine vow 

Obviously so large a figure, formed out 
Gd the helgerows of Martian vegetation, 
siinilar to the symmetrical box-elder hedges 
of our own gardens, and projected upon the 
tlobose suriace of Mars, can only appear in 
ifs true character during a certain present 
ment of that region te the earth, That posi- 
tion was precisely assumed at the «p- 
position in 1924, when the planet approached 
nearer than for the preceding century-aril- 
ichalt, and the centre of the disk was in 
Martian latitude 16°, and rotation had 
hrought the central meridian to its zero 
port of lonwitide, 

(Confsined on page 76) 
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devices of ‘he proposed 
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shee 
4 leap inte cose space was a 
nical possilniiy, ane that we 

able sooner or late fo tarry 
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The cre uate r oi this Ticn-Tot ket 

Arwrican scmntist, Prof. I. 

Clark College, 

long ago as 1919 had 
ot om 

Prof. (ooddard proposed to sere 
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SC Opin rocket, a llash-lgeht eFC eting, Ww 
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Is Man A Product 
Oo 

All Animal Life? 
By UTHAL VINCENT WILCOX 

The “Man-Menagetie’ illustrates Dr. Jaworsky’s 
revolutionizing discovery that @ach human ongan 
is the equivalent in Function to some species of 
animal iife go that, in Jaworsky's own weeds, 
‘man if & Miniature reproduction of the entire 
history of evolution.” Study the picture and you 

will see the hand representing the ¢rugtacean. the 

intestinal tract the reptile, ct cetera. Jawor- 

-akys biclogical researches have been widely dis- 

i. cussed and these have alao been written Upon at a unusual length in the “Courrier Medical.” Ja- 
rr worsky's recognition of the functional similarity be, 

tereen the bird and the human lung enabled him te 

actually imake a Serum fear birds For the correc= 

tion of respiratory troubles. Mime. Jane Marnac. 

the popular French actress. represents one ef his 
most successful “hird-serum™ cures. It was the 

‘ a +t principle of the “Man-Menagerie’’ that led Ja 

worsky to the discovery of the new, ant mow cele. 
brated rejuvenation treatment. Jaeworsky’s 'Man- 
Menageric.” as he calls it, is composed of dumb 

Science and Invention for June, 1927 

mata as Bote ‘ 
2 r os 

eerie 5 Baas =a 

KR. HELA J. VAY ORSKY of Paris 
has been recerving ligl honors and 
accomplished remarkable results in 

his studies of mankinl. The Acad- 
emy of Science have recently recognized his 
theories. DOr. Jaworsky had constructed a 
biological tree in support of his claim that 
man's descent canmct be traced to apes, hut 
instead to ai origmal fife-ecil. He repre- 
sents the evolution of the same cells that held 
the lite-germ of all other animals, He fur- 
ther claims that mot the ape alene. but all 
auimals in type amd more particularly in 
function, arc represented in the humnan bedly. 

Life, according to this eminent scientist, 1 
a series of movements, varving only in length 
surncl qpuadity. Thus the jerk of the kangaroo’s 
jitmp 18 represented, functionally, in Man's 
breathing. The sinuous movements of the 
shake, again, are represented) in nny Dy thre 
intestines. Rone formations, in his view, 
have kept their relationship with animals and 
lower forms ot life as siieleee Léced by point re 

ain] construction, and so even the fish has its 

comuterpart in Man. 
In the biological tree which Dr. Jaw- 

orsky has conceived as being fimndamen- 
tal truth, various species could be sub-|° 
stituted for those which he has shown. 
The animals which he shows in his 
drawings are only those that indicate 
what he calls a biolnpical principle. 

One of his drawings relating to the 
functions af man to those of other 
fornis of iife—as. for example, one 
wherein he dememstrates that birds, like} 
kangeroos, in their entire entity, fune-| 
tion almost completely on the fines of 
the human hme. From this he argues 
that the kangaroo and the bird originally 
belonwed to or crew from one species of 
ifescell conditions being responsible for 
the division of the spectes. His imvesti- 
wations have fed him to conclude that a 
further division tagk place when Man 
evolved. hut that the cell-funection was 
still reproduced in this new ferm of 
hie, but, without changing its character, 
became only a highty specialized funec- 
this amalgamated with other function- 
ing cells, in a higher developed creature. 

with dumb animals 
“fatigue poison,” 

animals and insects. Each organ in the body has, 
he holds, its prototype in Nature. The nose is the 
beak of a bird, the hair the quills of a porcupine. 
the ear a shell, the hand the claw of a crab and 

the alimentary canal & serpent. 

Sir Jagatis Bose, 4.A4.. D.Se, FVRLS., the 
ereat Jindiam Scientist, irom another angle 
las given neost tteresting scventihe corro- 
horation to the principle of the unity of life 
and the harmeny of function, by lis dis- 
coveries that all growing things in ature 

have sitmlar mechanisms to these of Man— 
that there is, for exam ype, a nervous system 
in plants, a system of sap-circulation and 
actual nerve-impulses and responses to stim- 
uli—as demonstrated hy plas its suffering 
from shock, or respording to tonte influences 

by increased vigor. 
Dr. Jaworsky's drawit igs put into concrete 

form the evolutionary adaption ef movement 

or functioning and show sciitiicalhy the 
dev clopment of Fur nection, bringing out the 
principle that mo funetina has ever been lest 
but that it has been mecorporated m the better 
developed type of living creature. Man. 

“Riology,” says Dr. Jaworsky in explana- 
tion of lus principles, “brings to light the 
actions, mere scientifically termed “Tunc- 
tions,” of every living thing. Study biology, 

For years the scientist Jaworsky experimented in his laboratory 
in an effort 

and now he is 

hurman beings. 

win amercanracionistary.com 

to find a way to overcome 
acclaimed @ rejuvenator of 

it—aul understane 
mare, plysically, than the problews of cach 

Man becomes iwothiyg 

species, but ithe aggregate. It has long 
been known that serums can be made from 
the blool of variows animals to react bene- 
fieially oun human beings. IT need seek nea 
further for an instance than in the antitexin 
used in the treatment of diphtheria. I go 
eo far as to say that in time we shall find in 
each species of animal a cure for most ills, 

“Through studying birds, [ have found 
heir functions dirplicated in Mat 1, or rather, 
ta be exact, practically the entire functioning 
of a bird ts concentrated simply into man's 
lung. [ have demonstrated the usefulness of 

this anewledre hy making trom birds a 
serum which has cured numerous cases of 
poetmecita, asthina, bronchitis, hay fever are 
other respiratary ills. 

“Cur knowlelge of the functions of ant- 
mals, as vet, is very limited, I regret to say. 
There are many specs of animal whose 
peculiar functions are so little understood 
by us that we cannet yet identify these with 

their prototypes in Man. But, that, ai- 
ter all, ts a question of further research 
by eolightened scientists who even paw, 
are investigating from every standpoint, 

|) The animal world and the vegetable 
kingdom too, can be described as a 
series of fumetions. Man is simply a 

jcompletion and modification of these 
i functiws. Therefore Man—for the 
moment at least—may he the uppermost 

‘| branch of the biolngical tree—is, iwleed 
—hit still he remains only a hiological 
step ith bremrcss 
While Or. Jaworsky's discovery seents 

fo be garg may fr reds, if dacs nat 
neressariiy follow thot all his state manent 
are correct, Por firstance, onary of ms 
tcould ratince behies ¢ that the breathing 
ofa kangaroe ts srrnttar Fuochonally to 
mans breathing. Te do not tiefer thar 
He Jerk af the Rkanparaa'’s pump te rep- 
resected Provetionally fer ara s Seats ree 

PP rate zt heve aren this theary of Dr. 
Fawershy’s shace in Mis publication, tt 
ou fo fe tueplied that the editors of 
SCIENCE & Ixvestion Magazine agree 
wih aff of Dr. Fatworshy’s. thearivs 
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THE WONDERS OF 
| rh ak 

A simple reflex. Striking the knee with The electrical analogy far the action depicted in the 

the hammer at i. sends the stimulus to diagram at the Ieft is indicated in B above. The push 

* in the spinal cord, which acts on button. 1, sends the stimulus to 2, which corresponds 

nerve cell at 3, and causes muscle, 4, with the spinal nerve cell This causes button, 3, to 

to bring foot inte dotted position. be pressed and produces action at 4 

F one steps from the investigation of 

the single elements to the contempla- 

(wien ot tle complete Hervons SPS, 

we come upon astonishing resemblances 
hetyecn Arrange nents cit hs ture ‘abel tlie 

electrical lav-outs of lmmman technology, The 
huni nerrens system: resembles the tele- 
phone network of a city, J Jjke this System 

the wervous CTS CCAP Ee ak munber ol 

independent. single apparatus, wlhuch by can- 
tact, are bonded to the general system, but 
in ocather wavs have their own) tebivelual 
neculiarities. These independent parts are 

the nerve cells, [very tierve ecll forms, 
with all of its conmections, a Intelagic and 
functioning unity, which one designates as 
the merve-unity, the neuron The luaman 
swstern is a complex of neurons. Tle neu- 
rons de not grow tegether, bit are in con- 
tact hy means of the nerve system wil the 
neighboring neurons, Many tovestipators 
believe that these contacts are analogous to 
the plug-contacts used in our telephones, as 
the cil fibres of the nerves by stretching 
nut take contact and then by drawing back, 
“when throuch speaking,” again break off 
the contact, On account of the ohvious di- 
feulty of microsenpically observing the liv 
ing nervous system during its activity, tt 
is dificult to demonstrate or refute its other 

functions just as i the case of other nerve 
lav pertheses, 

THE SIMPLE REFLEX ACTION 

As the single connections in our telephone 

systenis, 50 in our nervous systems, the t- 
dividinl neurons only in a few cases cover 
the entire system of “receivers,” hut usually 
only start as the result of the reception of 
a “transmitter” by the “central station,” 
which is the spinal marrow of the bram anc 
here fives it8 excitation ta the connecting 
neurons. In contrast to the single neurons, 
the entire stretch whieh excitations ymss 
through is designated as the transmission 
system, and in individual cases tt may be 
desicnated as the transmission line for sen- 
aations as of pain, hearing, fecling, or wher 
motion is invelved, as the motor line. The 
simplest linc of excitation between two new- 
rons is the reflex line. It one crosses one 
lew over the other aml allows the Nipper lew 
to hang down freely, ard 1f one strikes with 
a hand er a little hammer right under the 
ratella, against the stretched tendons of the 
knee muscles, the excitation will be carried 
from one sensation neurot back to the spinal 

marrow (1-2), and then through a multiple 

neuron (3-49, which 
carries the excitati from the spinal mar- 
row to the substance of the excited niuscle, 
ane excites the muscle filaments to contrac- 
bic. 

As an anawer to the excitation of the 
blow acainst the tendons, the muscles con- 

tract. Lhe excitation travels from the epi 
derous to the spinal marrow, ane lienee, jst 
ke fieht from oa looking gloss, 1 reflected 
hack atl travels to the periphery. We call 
tlais preeeress ot exciiatlou a retlex agi the 

reflex just described is a knee-tendon reflex. 
The werve conductor system of the knec- 

terion reflex represents in layout and trans. 
nission a single electric call and answer 
apparatus, such as we use, for example, in 
an automatic door opener (7T).  COotsile 
the door, there is a push button (1). If we 
press the hutten we carry ¢xeration to a 
bell (2). Here the 
ExXcitaiany operates av 
automatic contact, or 
else a porter with a 
second ling = (muter 

enna) gumg to the | 

periphery (4), which 
by the current trains- 
nitted, apens the 
house door (4). 
The system becomes 

more cmuplicated 
when it is mot limited 
to the line of skin- 
spinal marraw-miuscle, 

or doorbell-porter-hall 
door, but goes on 
inta the region af 
Cosclousntss of ite 
th roaom of the 
terant. 

THE PERCEPTION 
OF HEAT 

We warm our hands 
~ littl at an electric 

contact fo a iotor 

a; 2 = = | 

a ae 3 

eg Se a 

Another analogy is indicated in the two 

illustrations here. In this case, feeling 
heat from an electric heater 19 jikened 

heater: just what happensr Ether waves 
which we feel as lat stream out against 
our skin. Here they are received by the 
spreading fitaments ut the terminal sensitive 
nerees, Just as radio waves are picked up 
by an antenna, just as the hammer blow 
om the knee tendon was carried by a sensory 
neuron from the periphery to the spinal miuar- 
row (1). Here the nerve excitation is com- 
municated to a second neuron, whose funec- 
tit it ts to carry the nerve current throug 

the spinal marrow, up into the brain oa car 
trast with the reflex action (earrying it hack 
to the skind, Here the secoml neuron emls 
in the base of the brain. This central base 
of the human brain corresponds to the 
foundation of the brain acquired by the ver- 
tehbrate auunals atl contains as the oldest 
portion of the brain, the primary center of 
perception, by which the lower members of 
the vertebrate feel the excitation of the 
ouler work and register it. 

Here the excitations are “cialifedd.” that 
is to say, are registered individually as light, 
heat, feelny or hearing, but are not yet 

ceaprehendeal The reception power of this 
central stem is of lower grade than the - 
telligence area, just as for us men, the pres- 
cence of the round during an excittig center 
tainment is not perceived, We feel at every 
step whether the surface is hanl or soft, 
we automatically adapt our tusecle tension 
thercto, gine if we find ourselves first going 

over a soft foot path. and suddenly are on 
& paved street, we at ance react to a perfect 
gwiichiig in “of the walking mechanism’ — 
but the sensation docs not come to our con- 
sciminess, So we are, for example, entirely 
fillel with the discourse on the tragic fall 
of the kingdom of the [neas ard our con- 
scious theizlis aml fechnes are far back 
iit the sixteenth century among the inhabi- 
tants of old-time tropical America, 

For the dawning intelligence of aninials, 
te rise to the clear human intelligence, this 
funetion must go Trota the lower part of tle 
hase of the brain inte the cortex (3). Here 
the excitation is passed om to a fourth: ticu- 
ron, the superficial brain cell which repre- 
sents the organ of tntelligent perception (4). 

BERGER ADEE 
ip | ase =" 6 eS 
a 24 ropa ; 

| as 
4 

to radio waves and a listener, It will be ob- “PQ 
served that the heat is felt in the hand. 1. | 

The stimulus passes to the nerve cell in the 

spinal cord at 2, and is then transferred to the 

brain at 3, and registered at the brain center at 4, 
In B the radio waves are picked up by 1. which ts 

similar ta the hand, transferred via plug and cord, 7, to ve, a one * At alt 

the set, 3, and registered by the person at 4. ED Rit, aOR ec ee 

Shar Con ees 1 oe ee 
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OUR NERVOUS SYSTEM Like Telephone 
li the reception of ether waves 
through the human terve systen is 
compared with the same receptian hy a 
ratelio set, we come across i Striking 
milogy in consmraction. The 
first neuron, the sensitive meu- 
ren, which Teceives the ether 
waves of the outer work! by 
Hts spread ng hlaments ard 
carces it into the witerior of 
the boly is the antentia thet 
reecives the ether waves atid 
takes it inskle the lnitse 
through ns coniluetor (1). 
The second conducting neuron 

Te presets the = Cormectians 
wheel, within thee restalet WOE FLEE 
from the emi of the an 
lenia to ithe radio set (€2), 
The third wetreat, the 
basic brain meuro i, 

OBJECT 

we 

7? 7 

keh 
a | i 

ie, lon 

is a Tidio apparatus (3). Here the 
ether waves wre distinguished, and change 
back, as ito owere, into the qualiv of the ex= 
citation received and given back as the 

human voice, the tones of an organ, or the 
Sout of a viohi; but the radto apparatnis 
ttecli feels nothin, only mai listens fo it. 
In man the operanon af the radio apparatus 
converts knowlealge inte experien co, Wwe have 
the fourth neuron, the peripheral hrain cell, 
the orcun of intelligent perecption (4), 

The sensation of the skin here pictured is 
the mye of the simplest central action. Most 
of them are so complicated that without 
prelimmary study iley cannot be followed. 

HOW “WORD PICTURES’ ARE FORMED 

Orne cattact Systen which is still casy to 
understand, het an volves over exht difvrent 
mcures, 1s ane @f our intellectual actions 
which is most irequently used, where we 
bye it Tate to ce object which we see. In 

Fie. 3. the progress tm shown m mechanical 
reproduction a the picture. Wie sec a kev 
aril Say + “key!” Noy in this sixth of a 
SOC nid what has hipp scned ?  Pirst the iniaec 

of the lens of onr cve 15 
iiGS 1 upon ‘the camera obscura of our eye- 
hall and here is thrown Beet the light sensi 
live nine ok the retin: Writer ape mfin 
ence of fight the reria is changed and ape 
qarentiv sets [ree wartous chemical combina- 
tions which act as excitints of the nerve cells 
here present. This excititiod in some wry 
unkown 1a us a5 chanced, arc t conaniurni- 

In this diagram an analogy of how 

the brain works from the time the 
eye seca an object wntil 

the object i named, is 
given, Further e¢x- 

planation is found 
in the ateompany- 

ing ‘xt. 

aes —___ IMAGE STANDS o8 
on ee ___ WHEN MATCHED 

, SCREEN OF hea ie 
PERCEPTION fi | 

MEMORY FIELD -— - 
FOR WORD PICTURES 

OPTICAL CENTER >» 
“OF BRAIN «: 

*., Sa 

Fig. 3. 
fin object 15 Seen 

by the eye, The 
pr esos are 

conveyed along 
opie nerve, 1, 
and inverted at zZ, 
they are  eorfe- 

lated at 3s and 

recognized at 4 

Communicating fi- 

bers convert the 
Picture tt gf ard 

picture, stimulate 
the Speects center, 

and the name i5 

spoken. 

ened to the first transmission weuron, a from the déepmhs of perception and out ta 
nerve cell whose sheath of meres woes trom the cortex ot me brain in the rewion of clear 
the retina into the apical center at the bese perceqiion. Speaking ag if it were a mater 
of the brain, which alone with its nerve oof phot ography. the negative is changed tite 
threads from other cells, jorms a thick cable @ positive, is copied, and sent throweh tlhe 
with some million of jwlividual threiuds. the path ot vision to the promulgation al{apuilrat- 
optic nerve (1). Che mnie 1 transierred tus. Here the peripheral cells of the foman 
from the retina to the optical portion of the brain (3) receive the picture as something 
leine * ae upulatea lia” carom i Cable, experience. The piciure is thrown on the 

Tt will be scen ihat | 1 Fig 3 the jum: in = strecn ef perceptian (4) and there ih ap 
recept ns of an image i maintained a xl ihe pears its the picwre of the key, which 18 in 
Optic nerve i shown aS 2 pictire filrn, wi hich othe outer werld in front of us. The sereen 
im the hatk of the eve-hall is Winiminated of pereepiron ts al the same tine the table 
whl then poes on te the optical center of of recollections. It is not white and emyty, 
the brain. In this center (2) the picture 1s but dark and carries jhe intaglios of call 
developed and camdified: here it appears a8 whose pictures Urat lave been impressed upon 
a quctnre of a kev, The jeturé now seen ait in-the pest. The mage of the kev travels 
exactly as in the case of a skin sensation, ubout over the surface: it seeks here andl 
i peissedl over to a neuron that carries it ‘(Comteried ar pave 162) 

UH os ea ee or ory 
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“METROPOLIS” ~A MOVIE 

* WARE 
PULLING 

PLANE 

zo 
RAINS AND AUTOS 
ED BY WIRES 

The miniature set which was used mm the 

hing of thias cemarkable motion picture. 
Toy trains and automobiles were pulled along 

eb bridges by reais of CWLneS. The air- 

planes “vere suspended by a wire which was 
pulled by an operator outside of the get. An 
tives Fqll size lower stories were used, the 
image ¢l the upper sterice being reflected in 

s mirtrer to blend with them. 

In the phow above, the ruler"# scentist ig trans 
( ferring the vital spark from a girl of the lower city 

inte [as fend:sa inanilin, which he weet bo apr cad 

diserer and destruction among the slaves. ‘The 
| eats Used in this production are remarkable for their 

ingenaity and inaginativeness and the photography 
1 We, 

—Pioics courtery Paraniowud Piefires. 

In “Metropolis,” the ciiy of the future, the lower 

classes are cnslaved be the scientific and mechanical 
geniiis of the ruling group. Above is one af che 

laboratorie? in the “upper city.” Ey invosing a 
dinbolic discovery the ruler of the city was able 
1 endow Tanikin arieh Fuorman ie and ineedh- 

gence. Tisa8. Piaroy bay is reminiscent of our own 

“scieniifetion” stotiea, which you all know. 

BRL OF HIGH-FREQUENCY 
LELECTRIC MACHINE 

Nua “Quon COIL) 
(ELECTRIC 7 oa ee 
LIGHT AND Ge 
PEELS i be 

'e 
rh ~- : 5 t ‘Tih. A ie _ —_ Le 4 Ya TT — I i 

i z k : il i i all i ji i 

“iT » ie f —— a a=. om here ' ay] wt : ‘ane J a 

: } x =i i Ses a a F 4 
47 = E j . a 

al : ' = a } a. 

4 + ‘ ™ se i . 

=" 
| 4A Pee _ > s a z = 

SS OS a ey 
a 

F A 

nl j j i | 

i s ‘| | | | | j 
_ ae i j | 

Ae | i i 
=e om 

“GED TS ELECTRIGTY SUPPLY = 10 VOLT Ale = 
kKAC SUPPLeS 

» eclentist's Laboratory, A waird ciect waa ob- 

tained by forcing compressed air through a chose] tube containing a liquid 

and illuminate! by a lamp placed at the bottar: Center photo shows one of 
the huge papier muché machines in the “power plant.” 

The cHeet of sparks jumping about the machines wag produced by placing a ‘The spectacular scene in th 

amall high frequency apparatus near the camera as shown above. In the fin- 
he sparks seemed to jump from the two huge ceils placed on ished picture ¢ ax 

either sidc of the mechanint, 

Wan! amercanracdonistory com 



Science and Invention for June, 1927 107 

BASED ON SCIENCE 

| 

——, a ae — E - = 

The illestmtens shown om -hs page are taken 
frece the film “Metrosdsha," ¢reducsd By UFA 

= Sesmem. The phowop ay $s now enthralling 
the Arner cam probic 

Of course the city of the future would.have all the 

tnventions of which we dream today. The recently 

perfected television apparatiia, is in common wee, 
By using it, those who converse may also at the 

fame time see the other party, 

ew —_ 1 c-_ Le fig “y r - ’ i ; 5 r rf i = i a i 

1 Ha) } a ‘ | nies ] ert Le ‘ iz Mi ‘- 1 as 
ra ‘ iF i ‘= | roe at r ‘ ‘| f | | j 7 J 

| i fe CAPITALISE’S CITY . 

a ae Pe, a roe 

Se 

i — 
emg pe aay 

4 = 
Wi : 
| 

A seetional view of “Metropolis,” 

the cny of the future, Below may 
be Seen mechanical woman possess- 

ing human life but ne soul 

J9 pe testy The maw of 2 alge machine 

c= * which muthlessiy destroys body and 
, soul, Bele a prture cf the huge ma- 
" chine at the time cf ics destruction, CIRCULAR 

GLASS “TUBES 
(GA3 FILLED aa 
IL hell 

BALANCE 
<= WEIGHTS 

; The concentric -ings o° Light which played 
Below: The workman's underground city. about the marikin wers haad operated, 

Note the shadowed effect. 
Ogeoovanvoe | Paaay 

eT Tita ed 
PROP Hi) hid © i ae Ts 

LL ( pua 
. eek | |p irey 
“RU Ga ft Ab 
Pemansaws Ola ty is 

The destructior of tiz “Warkmen’s City” 

at tte time of -he fool. Nete the appear 
ance produced bey che eubtstretched arms of 

sides of the buildings and down from above. the amall children. Im the center may be 
Pipes place! at street level ejected water in + =< een the immense gorg whick was used to 

a peyser-like effect. sxund alarm. Full size set wsed here. 

Right: Destruction of “Workman's City." 
A eral] pet wae teed and water. forced 

through pipes, was directed through the 

ee me Ee te A em eee a mT 
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Mississippi Flood Prevention 
A Number of Schemes Having More or Less Merit Are Here Described 

FLOOD RESERVOIR, 
FILLING UP 

Qne of the methods suggested for the prevention of further 
‘Hoots 18 Showa im the illustrations appearing above and below. 
A reservoir with a gate is provided so that the fluod waters 
nay Tun off and the reservoir again emptied when the river 

is low. 

FLO 
ESERVOIES 

SH 
FLOOD RESERV GATE 

i EMPT TING 
RIVER AT Low 

LEVEL mem 

ae : : — = = — = a x A " See ee = = 

= — . _ ge p= i "1 . : = nel a i ee _ 

at 
t 

= 

ee — 

ee TAAGE CONCRETE 
4VEF AT FLOOD FLOOD RESERVONES TIDES f 

At the left we have two large con- 
crete wells or tanks: these tanks serve 

i” the same purpose as do the reservoirs, 

Tke atove illust-ition slows the Miss 5- | WHEN TANK | | : | ae do et ene ue thie ae ae Seton 

sippi River commected, by canals, to flo xl Sha a i) ot E required or hem. be 7 es I 

reservoirs. ‘When the river is lugh tae aa M | te SCOP away OF are pumped Olt. 

overflow runs into these reservoirs anc thus 
ape 

is kent at the naturzl level. As soon as tis 

river runs below ta ‘evel the water agun 

runs back: from these rezervorrs. 

A French eugincer, 
J. Archer, has sug- 
eeste:l that the Mus- 
sissipi) flood might 
have been prevented 
by installing — tur- 
bines or wheels to 
increase the velocity 
ai the flow of the 
water. These wheels 
are to extend across 
the river. Accord- 
ing ta the inventor, ~ a | 

the whole cost o1 —_—————— 

installation would 
not equal the losses 

in one big flood, 

A suggestion has also been advanced where- 
by conerete walls, 40 feet high and extend 
ie some 2.000 oules from the iouth ot the 

? . Mississippi River, should be built as a means 

for ceaattrolling future floods. The cost of 

this construction would be entirely prohibitive 
and amounts to approximately 264,000, 008, - 

CU UI) 

Probably the most 
fantastic and deceiv- 
ing plan tor pre- 
venting the flood is 
shown at the left. 
This consists of 
constructing a canal 
parallel to the Mis- 
sissippl River, ar, in 
other words, it 

Below we have an inceniows flood prevention 
method advanced by one of our “master mines.” 
This consists of boikling a river under a river 
in emulation of our presentalay subway system. 
The overflow is to tun threngh this culvert and 
thus the surplus water is passed on to the mouth 

of the river. 

: —-s atnounts to the mak- 
= ; Tp fat i) q7 — MISSISSIPR) oi. ing of another Mis- 

: * a RIVER sissippi. The floc 
= & 5 . Ea z = 

_ SS eee canal to the mouth, 

l| CHE Mississippi flood could have been prevented, according to the m- 

veritors who have advanced the various tdeas appearing on this page. 

Probably the most feasible of these is to provide overflow tanks or reser~ 
voirs which will take care of the excess water in the time of flood, <All ot 
the ideas illustrated on this page would undoubtedly work, but are not 
practical, the main drawhack being the excessive cost. It is certain that 
within a relatively short fine a worth-while ood prevention method will 

be aclopted. The cost of building and maintaining such a system wold 
probably not cast more than the loss incurred during one large flood. 

“rar anencanracdiohistor con 
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For oven a grester thrill, a catapult provided 

with an inclined runway and made as here 
illustrated is the suggestion of the author. It 
will be observed that the diver is shot into the @ir 
at a terrific speed, He is thus able to attain a greater 
height than would be possible with a springboard and 

coincidentally, can execute the jack-knife or other dives 
with grace and skrwness of movement, In either type 
of catapule the carriage 1: returned © its startin? 

Place by a rope not shown in this illustration, 

ian ayericanracmoniztore.coam 

hage, 

Seciwnee and invention for July, 1927 

A CATAPULT 
and other 

Aquatic Amusement Devices 

In the catapult for divers indicated 
in the above illustration, there is a 
small truck running on rails, the 
Platform. of which is made up of 
roiters. AS ait proceeds down the 

Incline, gaining speed, the diver as- 
Sunes the osttion -aho ta take 
a¢ she id hurled inte the air. The 
bumpers suddenly check the car- 

hurling the diver forward, 

‘Ti. s . 

ROLLERS 2 
toe 
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FOR DIVERS 
By JOSEPH H. KRAUS 

END STEAMER 
AND AFENT we” 

¥ 
SURF BOARD 

THIN STHIP To 

LOYER LOGE 
mn CAN WAS 

Po 

Z z J a 

i. i 

it 
5 % oA FT - 

GUIDE \ CANWAS 
COUNTER Sunt \ BOAT COVERING 

- #x*4 STRIPS 
=| BOLTED IN PLACE 

BOLTS COUNTER SUAS 

OTTOM 
VIEW 

These having access to a shore where there is a steep hill 
will find a great deal of amusement in this improvised 

Chute. Sevetal 2e6-in, teams are nailel to wpright posts. 

At the botten: ef the bill te track terminates just below 
the surface of the water with a slight tipward curve, De- 

tats of the boat andl aquaplane are greet above. 

‘Those possessing a row- 
boat with an outboard 
motor of & Canoe s'mi- 
harty equipped, can give their friends 4 

great deal of enjoyment with this 

water carousel, The construction af HL 
is quite evident from this dlpstration, 
ordinary timbers being used for the ee | 

senile and ¢ross-lbeams. CLOTH SAIL 

A swimoer"s aail-boat is illus 

trated oe the left. This is made 
eo as to be entirely callapsilie. 

When taken apart. it can be 
placed on the running board of 
a car of «an be stored in @ 

STRAP 
titi id 

= a ; * 
i - 

ite Soe locker. The swimmets 4re 

— ae seated Gm Ew canvas Strips, Tun: 

*. . ving fram beam to beam. The 

Ol —r canvas stops help to bind we 

beams together when the vessel 
ts figuratively roiled up. #4 
slight upward curve at the for- 
ward end of the beam will 

speed wo the vessel and it une 

bathers do not object to being 
ivemersed in the water further 

than the illustration indicates. the length of the 

vessel can be ent down. 

Win Seypericanracmnhistory com 
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Aquatic Amusement 
Devices : 

Attaching paddle wheels to the rear axle 

of a Ford enables Mr. Arthur H. Smith, 
a af Winthrop, Mass.. to send this heavy 
el craft through the water at a speed ai 

four miles per hour, 

CHAIN RUM SHEET 
THROUGH PIFE METAL 

The porpoise canoe 

is operated by an 

outboral mosr. At 
the forward end of 
the canoe there is a 

al shect of metal affixed 
é i" immediately below the 

i [ body of two pivots 
‘ 

A chain ritining 
through a pupe com- 
mun'cates. with dhe 

fiat metal sheet 
wheech. when iifted or 
lowered. causes the 

The effect as produced by a porpoise cance is mote 
than e@xciing The illustration above shows wha 

happens 

KA ETAL ward! pone aiutice 

PADDLE 5. eong. 
— 

WOOD WHEEL 4 

METAL CONES / 
FASTENED pb 

RUDDER 
ie. TO BOILER 
ae a, 

These strange eraft in the form of fish and propelled by 
pedalling are the latest novelty in boats on the lake at 
Clapham Common, England. Illustration at the right 

shows their ciasttueton. 

oe Ree ee 

6 MALL 
WATER 
BOILER 

The springboard 
ha = here shawn ederives 

ie A a grower from a twisted rope. 

— A rubber mat under the swim- 
mec’s feet prevents slippine. 
The higher the stop. the Turther 

will it hurl the dive; 

Wiana Syericanracpohistory cam 
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Aerial Fire-Fighting 
GAS BOR BS OF BAGS 

Methods | * BURST N@ BY HEAT — 

. HELICGPT=R 

E | pane | HOVERING. 
AELLOD SES FIRE FIGHTER OF WAY TH FIRE a, ' 

fo AM RISE WERTICALLY AAD HOVER c: ag — = “4 ae 

“y= 5 
7 

LoWwo STREAM 
TJRAING TO GAS 
(CARBON 
“ETRACHLORIDE 
ET.) 

Fr 

Ley 

SS Liguip. ~s oe 
Sop _y — a. = La 
TARR 5 > t 

a 

L 4 

Cx: CR ‘Ne te 
> 

ace 

FIRE HEADQUARTERS ai ‘E. | oo 
LANDING FIELD 

RAD 
oT AT WOR 

Tt is suggested thet fires can be extinguished ftom the air by means of airplanes and helicopters. The 
aitplanes would carry gas bombs or bags which burst from the heat of the Hames, The helicopters could 

pPraject a stream of fire extinguishing liquid upon the burning structure. 

V ITH the growth of our mod- fully coping with conflagrations in these huge i 
‘¥Y ern buildings, daily reaching structures. On this page are illustrated] some of 

higher and higher into the air the the methods which have been advanced. One of 
present day fire apparatus is rapidly the most ecfhcient tdeas 18 pictured ut the top of 
becoming amtiquated, and we have to the page. In this case the fires are fouglit en- | 
cast about for some means of success- titely from the air, by dropping bombs of fire- | 

quenching materials apon the fire or by project- | 
mg upon it a stream of liquid which will turn to a 
fas upon hitting thie flames. Carbon tetrachlortle 
ait ligeunds of similar nature are suggesicd. The \ 
fire alarm is recetved by a radio station located at 
the fire headquarters fying field, and at.a monoet's 
nottce the fire-fighting planes are on their way, 
Storage tanks containing the fire-fighting gas or | 
liguid) are located on the fell so that the supply 
nai’ be replenished quickly. 

Ae the Teft we have sa) 
another bre-fighting 
device, The smal] 

V-shaped cars are held 
aloft by water motors 

driving propellers, 

One of the worst con- 
Aagrations of the sea- 

Bon was the Ere which 

broke out in the new 

Sherry-Netherland Hao- 
telin N, ¥. City. The 

blazing beacon may be 
aoen at the right, 

TS 
Ld 
is = 

_ 
Bs 

‘a 
= 

Sam 

Boe o 

np = 

i= 

Dl 

. 

= 

' he. mF 
2 Jj we ff jana F 

Wei americanracohistory.ccom 

A high pressute test was carried out on the 

Custom House tower in Boston by the fire 

department. The hose projected a stream 
of water 500 feet above the street level 

tinder a preagure of 280 pounds. 

An extremely ingenious device for 
fire-fighting has been invented by Ed- 
ward PF. Conlin of Girard, Ohio. The 
pressure ot the water caused to 
operate two lifting propellers, the 
purnose of which is to curry the hose 
to great heights so that the water may 
be projected into the burning build- 
ing with a nouch greater degree of ac- 
curacy than heretofore possible with 
thie present day hose-towers. The 
fire fi hting StTuctures are permitted 

to cise by their own power to a 
height greater than the floor level 
which the water 1 to teach The 
stream: of water or chemical can be 
further directed] by the ai of a grip 
atthe base. Even though the water may 
not pour out of the nozzle at a high 
pressure, tt 15 evidert that the floor 
space could be completely drenched. 

O27 



res WRNY ey 25 Cents 
STATION ee 

2??? 
IS THIS CIR 

Page 502 

£. 

ow 

see 

a 2° 

AUER: me ie n' ray c 
oW-—Z * | 7. | | ‘ee i 

5, ee TS hs ae — Ol VER ¢ =f 00.600 COPIE ES OF THIS s -e-~- 

EXPERIMENTER PUBLISHING COMPANY. NEW YORK, PUBLISHERS OF 
RADIO NEWS - SCIENCE & INVENTION - RADIO LISTENERS’ GUIDE - AMAZING STORIES . SPARE-TIME MONEY MAKING - RADIO PROGRAM WEEKLY 



S12 

Antique Electric Lights 
The Wlustrations below show the evolution 
process through which the present day drop- 
light passed, The lamp at the leit was 
supported by amall atrips of molding and 

came inte use in Europe in 1883, The other 
drop-light was popular in this country at the 
game date. At the bottom of the drawing ts 
an illustration showing the fret flexible lamp 
cord which consisted of conductora sewed in 
the edges of a woven fabric. This suapender- 
like arrangement was used in the Edison home 
at Menlo Park in 188)1.—tdizen Slantfely. 

Serence and Invention for August, 1927 

Summer Bathing in Winter Time 

B* using concentrate! heat rays, it will 
£2 soon be possible to enjoy your morning's 
dip in the ocean, despite the fact that it is 
tid-winter, Several large electric heaters 
are fitted with reflectors so that the heat rays 
niay be concentrated and directed to uny spot 

desired, These concentrated heat rays will 
nielt the ice and snow and wart the water. 
The bathers will be able thus to enjoy a 
beneficial salt or fresh water swim in the 
heart of winter. This novel scheme was 
suggested by a German genius. 

SECRETS OF THE FLOWER 

sivle or tube of the pistil has been hw. 
ered and when the bumble-bee visits this 

Hower the style rus on the hack of the 
pollen laden insect and a number of pollen 
eruis adhere tu the gluey surface of the 
stvema whercby the Hower ts fertilized which 
may now proceed to seed formation tlrus i- 
suring the continued existence of the species, 
The movahle lever arm of the first flower 
Teturns to its normal position when the 
humble-bee leaves the flower and is thus able 
to give another light shower bath of pollen 
to the next visitant. 

A different method is emplored by some 
of the Jegaminesar to provide the honey 
seeking bees with their pollen. A kind of 
a hurl device is used in the family of 
Spartium as well as amoyr some others. 
Here the lower lip of the flower, which 
gives an casy mecthed of entrance to the 
flower, is connected to the pistil and the 
anther atl both are in tight tension, like 
the spring of a watch When the bee ar- 
rives on the landing stage of the fiver, 
is weirht presses the fliral leaves cown- 
ward wherchy the anther and pistil are re- 
vealed. The anther presses against the 
abdomen of the bee covering its hairy brely 
with pollen by means of hurling the grains 
against it. The humble-hbre hardly notices 
this and continues its search for nectar. 
Such an opened) flower ts seldom  vistied 

. again for the bumble bee has provided the 
pistll with pollen taken [rom previows visits 
te other flowers of this species, 

The long flowers of Aristelochia are pro- 
viled with downward pointing hairs in the 
early parts of life. This permits tiny in- 
sects to enter hut not to pass out. And as 
these creatures seck a way of escape, they 
circle the inner part of the flower again and 
again, the anthers, in the mean time drip 
pollen prams ard when the insects are cov- 
ered with them, the hairs which prevented 

the escape of the insects, fall off and so 

I: another flower of the same species, the 

By DR. ERNEST BADE 
(Concluded fram July issue) 

permit the creatures to emerge from their 
trap. Then the tiny insects go to another 
flower and fertilize it with the pollen un- 
willingly taken from the first flower. When 
this has heen accomplished the Aower choses 
by tieans af a Horal fap which originally 
was crect bit now covers the entrance to 

tie Uraver. 

haa 

SparTiuM! juniceue! ¢ 

Spartium junceum Aower front @, 
side 2 closed and 4 opened. Flower 
opened by bee 3. Section through 
flower showing piatil and anthers 1, 

The beautitul flower of Fueca filamentosa 
ig entirely dependent upon the Yucca moth 
(Pronufyr yueeasella) without whose aid it 
is incapable of producing secds, But on 

the other hand the moth can not propagate 
its species without the plant. The female 
of this moth goes intu this flower to seek 
gotten, 

With this ball of pollen the moth leaves 
the flower and seeks another one. Here it 
lonks for the pistil and places the ball of 
pollen an the sivema alter depositing a few 
ees in the stvle. The pollen fertilizes the 
flower atid, after a few days, the cpgrs 
hatch and the tiny caterpillars feed on about 
twenty seeds. 

Another peculiar method of propagation 
is found in the tape grass (Fallisneria 
spiralis) a water plant much cultivated in 
aquarnins. The male fluwer is produced 
within two transparent leaves which have 
come together to form a bubble. They 
are tound wader the water near the bottom 
where they cluster together like the grapes. 
The female flower develops a long spiral 
thread, which lifts the Mower slightly above 
the surface of the water, <At the time of 
fertilization the male flowers loosen them- 
selves from the plant ane rise, one by one, 
to the surface of the water. Here the 
flawer opens and three leaves fold back and 
expose the anthers. This entire cleyice re- 
sembles three miniature boats held together 

at one point and it is from this central 
point that the anthers rise slantingly up 
ward. The boats are carried hither and 
thither by the wind ont capsizing nor slip- 
ping water, They float aimlessly about 
wnitil they come to rest near some solid 
substawce especially if it is slightly indented 
like the leaf of the female flower, If the 
two parts of the flower do come in cone 
tact then the pollen is civen te the female 
flower thus fertilizing tt. Then, m a little 
while the flower is again drawn wider the 
surface of the water due to the twisting 
of the long stem carrying the female fow- 
ers. The windings of the cork-screw 
like thread gradually are brought closer to- 
eether so that the seeds, when they are 
finally ripe, are very close to the bottom. 
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Here ig a photograph of a doll weighted so that it will float in water to the same depth aa a 
human being would float in the same medium. Compare with photo at right. 

TF you contemplate the front cover of 
this mouths issue of SciENce AND [NVEN- 
TION, you will be struck by what appears 

to be “an impossibility.” 
If you know anything about swimming at 

all, you will know that it would be quite 
impossible for the young bady to float on 
the water as depicted in our cover illustration. 

Furthermore, the ball which looks like 
the wsual large medicine ball used so much 
at our Sea resorts, could not possibly Hoat 
in water as shown in the illustration. If 
the young lady were placed in waler, a3 
she appears to be, she certainly would, ii 
at rest, sink so that practically her cntire 
hody would be submerged. Not all people, it 
may he said, float the same way. <A thin 
and emaciated person will practically sink 
so that only the nose stays above the water. 
The reason is that the human body has about 
the same specific gravity as water, atu 
would sink at once to the bottom of fresh 
water if the body did not contain a certam 
amount of air, principally in the lungs, and 
to a lesser degree in some of the other organs 
throughout the body. } 

Certain parts of the body are heavier than 
water, such as for insiatice, the skull and 
the bone structure, This, however, is counter- 
balanced by the fatty tissues which weigh less 

than water. Thus, a fat man of worman can 
float more readily in water and the body 
will rise out for a greater degrec over the 
level of still water, than that of thin per- 
sons. So delicate is the balance, that a 
person will sink to the bottom if fis lungs 
become filled with water, which is sufficient 
to make the body go to the hottom. If it 
were not for decomposition setting in, which 
gives rise to gases, the beady would never 
come to the surface again, It is these gases 
principally which are responsible for a dead 
person coming to the surface again. 

What has been saul here, abet the human 
body floating, hokls gol only for ordinary 
fresh water. In sea water, which latter has 
a higher specific gravity, the homan badly 
does not sink as «decp. For instance, the 
water of the Dead Sea has a high specie 
gravily while that of the Great Salt Lake 
near Salt Lake City las a specific gravity 
of 1.66, which means in other words, that 
this salt water weighs about 60% more than 
fresh water, the specific gravity of which 
latter is 1.000, 

Inasmuch as the specific gravity of the 
human body is about the same as that of 
clear water, it will be seen that it 15 impos- 
sible for a person to sink in either the Salt 

Lake, or in the Dead Sea, because even 
thoengel: the person be emaciated, over 60% 
of his body will rise above the water, From 
this we can form an idea of just what will 
happen if you submerge a human bedy m 
liquids that are denser, or in other worils, 
as the scientists term it of a, “higher specific 
gravity’ than ordinary water. 

If you submerge a human being into a 
lq which has less weight than water, 
auch as, for instance, of!—which flats on 
waler and is therefore lighter, —even the fat- 

Fi photograph of a toy 

boat Alaating in water. 
Compare tha photo 
with photo on opposite 

page. 

test person will sink rapidly if thrown into 
a tank thereof. Any human bemg thrown 
into lighter liquids would have a great deal 
of trouble to keep afloat, and would have to 
expeml more energy to keep above the 
surface. 
Cme of the lightest liquids m existence, 

namely methenyl diphenylamine, would make 
it quite uncomfortable for the person who 

The iron weights ywsed in 
our experiments which 
are ordinary platform 
scale weights, are here 
scem Aloating in mercury. 
The weight at the right 
ja double and consists of 
a two and a one pound 

iron dtek. 

ventured into a tank filled with such a 
liquid. Even with the most strenuous exer- 

tion it would be impossible for the swimmer 

to keep his face above this liquid, which has 

a specific gravity of only 0.538, or about 

half that of water. . 

Furthermore, it is a well-known physical 

principle that a floating att ky) sinks anal keeps 

on sinking until it displaces its own weight 

in the liquid in which it floats. ‘You will 

remerober, the well known anecdote, about 

An ordinary golf ball 
sinks in waler and comes 
to rest at the bottom ol 
the vessel. Many golf 
enthusiasts know thin. 

Archimedes and his famous bath: when he 
found that his body displaced enough water 
to make his hath tub overflow, he ran out 
into the street, oblivious to the fact that he 
wore tia clothes at all, shouting “Eureka” (I 
have found it.) What he found was the law 
ai specific gravity mentioned above, that is, 
a floating body displaces the same weight 
of water that is equal to its volume. 

In water, @ tena ball 
sinks to one-half its 
height as indicated in 
the photograph here. 

ety The Impossible 

Science aud Invention for clugust, 1927 

NO. 1 OF 

By HUGO 

Alember American 

Going back to the Salt Lake experiment 
where we noted that it is impossible for a 
human body to sink, we can now imagine 
liquids still heavier, where the body will 
submerge even less, 

This is the idea behind the cover of 
this issue of Science anD ISVENTION. 

What then is the answer? Mercury, 
popularly called Quicksilver, 

Klercury 15 the only metal that is liquid, 
and the reasons why this should be so are 
still only understood rather vaguely by our 
scientists. Mercury by no means is the heavi- 
est clement, although it is popularly thought 
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so. The specie gravity of this metal ts 
13.595 at 4° Centigrade, : 
There are, however, some metals heavier 

than mercury, They have a specific gravity 
as follows: Gold—19.32 at 17.5° C.: [ridium 
—22.427 at 1?° C.; Osmmum—2248 at Atmo- 
spheric temperature; Platinum—22.45 <A: 
Tantalum — 16.64: Tungsten — 187A: Ura- 
mum—! B.6RA, 

Let ws now imagine a lake of mercury. 
Here the appearance of a human badly Aoat- 
ing will be exactly as that shown on our 
eover illustration. The lake of mercury, 
which looks like calm water, 1s supposed to 
he about 22 inches deep, with the young 
lady resting exactly as pictured. Only one- 
thirteenth of the human body can be sub- 
merged while floating in mercury, while 
twelve-thirteenths is out of the mercury. In 
other words, only an exceedingly small por- 
tion of the body can be submerged while 
at rest, when Hoating on a lake of mercury. 
The young man shown in the illustration 

would find some difhcully to stand in 22 
inches of mercury, as he would have trouble 
to maintain iis balance. The tremendous 
epeciie gravity of mercury as compared with 
that of the human being, tends to push every. 
thing lighter in an upward direction, There- 
fore the young man as pictured would only 
staiul in this position a second or less after 
which he would fall over, and splash on too 
al the mercuric pool. 

The heavy medicine ball which in water 
would be practically submerged, would float 
exactly as shown, only 1 or 2 inches being 
submerged below the surface of the liquid. 

To show what effect mercury has on vari- 
ows different everyday articles, we performed 
a number of experiments in SCIENCE AND 
Invention Laboratories, and the photographs 
reproduced herewith show some of the 
results, 
_ We first took a celluloid doll, amd Inaded 
it with buckshot, in such a way that when 
Hoating in water it would duplicate exactly 
the condition found if a human being were 
floating. This condition is shown m_ the 
illustration where the doll floats exactly as 
would a human being in water. Then the 
same dol] weighing exactly the same aTOLiril, 
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was placed upon mercury with the result 
as shown, 
We might state that we would have liked 

to make the experment with a full grown 
buman being, by using a bath tub full of 
mercury, but untortumitely, this would have 
waken nearly 31 tons of mercury, which at 
the present value of mercury, $2.00 a pound, 
would represent $121.632!1 We thought we 
had better not attempt this expermnent, be- 
eqause in the first place, we probably would 
not have been able to find that nich mercury 
even in New York City, and sccondly, if 

we hal poured the mercury imto a standard 
cast iron bath tub, it might even have 
burst into pieces, sending the quicksilver 
in all directions due to tremendous weight 
af this. liquid. 

In seme of our illustrations, we have 
shown how even iron weights float eastly on 

lop of mercury. Seer 
A toy hoar is also shown floating in water, 

and in order to make it sink to the same 
depth in mercury, it was mecessary to place 
iron «weights on it weighing 344 pounds. 
This. nat withstanding the fact that the little 
hoat only measured 944 inches long, 24 
inches wide and one inch deep. 

A most interesting photograph shows a 
heavy solid glass inkstand floating on top 

af the mercury, as well as a small “B" hat- 

tery, Although heavy and solid you can 
sec how nicely both float, just as a cork 
would float on water. A pair of pliers is 
sev floating between the "B" battery and 

the glass ink well. 
A surprising photograph is the one that 

shows the golf ball, which, of course, sinks 
to the bottorn in water, and even sinks much 
further in the mercury than one would at 
first suspect. For instance, a tennis ball 
it) water sinks almost all the way down, 

in mercury it practically docs not sub- 
merge ut all. The reason here, of course, 
is that the specific gravity of the gol ball is 
quite Ingh. In other words, tt is rather 
heavy, and that is the reason why it smks a 
lithe further m the mercury than does the 

reas hall, 
An interesting proltem comes up here, 

which has not been solved entirely, In South 
America there ig a small lizard which can 

actually run over a solid shect of water 

withwat sinking into it. Now, the litle 
lizard weighs more than the water, con- 
sequently he should sink through the surface 
of the water and go below it. The pornt, 

however, is that he runs so fast and his mc 

tion along the water is so rapid thai he 

supplied firoergh the courtery of Chas, 
Mae? ener aid Son, New Fork Crby, 

This is the same doll as in the photograph on the opposite page. 
Note that daylight can be observed 

docs not sink in at all. By heating the sur- 
face of the water rapidly cnough he can thus 
run on top, This can be likened to the 
skipping stloze, with which we are all 
familiar. Of course, surface tension |its 
something ta de with the phenomenon. A 
problem now comes up: Suppose we had 
our imaginary jake of mercury. How fast 
would an average man have to tun without 
sinking into the mercury? And is it pos- 

The wooden boat made to 
sink in Mercury to a 
depth identical with the 
same weasel in water ré- 
quired an additional 
weight of 3% pounds. 

sible for a man to run on the surface at 

alk? Theoretically, of course, it is possible, 
“f he runs fast enough. From.a practical 
standpoint it is hardly possible for a human 
heing to run fast enough, without sinking 
inte the surface of the mercury. Then, too, 

A glass ink well full of 
ink, § pair of cutting 
Jlicers and a “B" battery 
oatin mercury. Observe 

how the "B" battery tips 
at an angle. Ita consttuc- 
tion makes it heivier on 
one gide than on the 

other. 

if he sank into the mercury at all, his mo- 
tion would neecssarily be retarded, because 
the mercury itself, in closing in over the 
foot, would very likely retard his motion. 
On the other hand, referring back to the 

lizard, the surface of the Nizard’s feet, as 
compare! to the rest of his body, is quite 

How golf enthusiasts 
would appreciate a lake 

of mercury inatead of 
Water, Observe how the 

ball HAoata. 

large. This ts not true of the human foot, 
Where the snriace 15 rather small. Further- 
nvore, tf the luwman heing had four feet he 
would nor have to run as fast on the sur- 
face of the mercury as with the two he has. 
Moreover it is questionable whether he could 
do the trick at all, dwe to his high center of 
gravity, which wouk] tend to upset him, 
while the ligard’s center of pravity is tot 
much higher than the feet, and consequently 

A tennia ball seemingly 
rests upon the very sur- 
face of the heavy, allvery; 

metallic Hurd. 

It is here foatiog im mercury. 
entath the neck and knee. 

he lias no trouble maintaining lis cauihlrium. 
You might say, therefore, that for practical 
purposes it would be impossible for a man to 
runt along the surface of liqurl mercury, 
even i he could run fast enough. 

It is interesting to conjecture at this pomt 
as to gust how difficult it would be to remain 
afloat in liquids as light as ether or even 
gasoline, The questions naturally arising 
are: Can our best swimmers remain afloat 
in either of these two liquids’ Cian any of 
the present swimming animals remain on the 
auriace in these liquids? The feat would 
seem quite impossible in liquids having cA 
specific gravity of approximately one-hali 
that of water, one of which was mentioned 
in a previous paragraph of this article, 1t- 
less the swimmer himself very vigorously 
moved his hands and feet, thus keeping his 
head above the surface of the liquid. 

One might even attempt to calculate the 
speed of swimming in a body such as 
mercury, the friction of which ts sheht but 
the huoyancy of which is very pronounced. 
Would the hands of the swimmer slip 
through the mercury more so than they do 
in water: or would the swimmer be capable 

of phenomenal speeds; are interesting ques- 
tions to cogitate upon. 

Another very interesting problem is the 
reason why the B battery tips over at an 
angle m the mercury. These batteries, as 
we all know, are mate quite expertly, anil 
the weight of cach welivrdual cell should 
practically corresjmml to that of the ad- 
jacent cells. What then makes the battery 
tipf Does this illustration not prove that 
objects Hoating an mercury are not neces- 
earthy bevel 

What docs all this prove? 
[nm the first place, never trust your senses 

too much. What appears impossible at a 
glince, may not be sa impossible after all. 
At the same time, we have fone to ths 
leneth to show these experitents, because 
there ts 10 telling that sumecone will not put 
the experiments to some practical use m 
goine way of which we do not even drvam. 
Murcury is used a great deal in the arts 
as well as in the ivlustries, aml we believe 
there are many other additional uses whetch 
are not in conymon practice, simply for the 
recson that many people do not realize the 
imoortance of mercury. 
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LTHOUGH some remarkable achieve- 
i ments hbaye been made with short- 

wave low [xower transmitters, radio ex- 
perts and amateurs have recently decided 
that short-wave transmission had reacleed its 
ultimate and that io vital improvement would 
be inade in this line, A short tine ago, 
however, two young [uropean experimenters 
working with ultra short-waves, have 
mate a discovery that promises to he 
of primary importance to the scientific 
wor ted. 

‘The discovery was nade about six 
weeks azo in a newly established cen- 
tral laboratory of the Nessartsadddii 
Werke in Darredein, Poloul. by Dr 
RKowsky and Eagineer Prost. While 
experimenting with the = 
coustants of very slot , ee. 
waves, ¢atricd on bi 
means af Guatiz Tesona- 

tors, a piece of quartz 
which was used, sud- 
denly showed a clearh 
altered appearance. It 
was easily seen that in 
the center of the crystal, 
especially when @ oo: 
Stahl temperature mot 

exceeding ten degrees C, 
(30 degrees Fahrenheit) 

nulky was nuintat red, 

cloudiness appeared 
which gradually devyel- 
oped to complete opa- 
city. The experinents 
of Dr. Meissner, of the 
Telefunken €o., along 
stittilar lines, according 
o which quartz crystals, 
gubpocted to high tre- 
qucncy currents clear| v 

showed air currents 
which lei to the construction of 
hase] oan this principle, A. week of eager 
experimenting finally led Dr, Kowsky and 
Engineer Frost to the explanation of the 
phenomenon, and further experiments showed 
the unexpected possibilities tor techincal uses 
of the discovery. 

sone statements must precede the explana- 
tion, It is known at least in part, that 
quartz and some other crystals of similar 
atomic nature, have the property when ex- 
posed to potential excitation in a definite 
direction, of stretching and contracting ; and 
if one uses ranidly changing potentials; the 
cys tale will change the electric waves into 
mechanical oscillations. This preso electric 
phase shown in Kochelle salt crystals by 
ae they may be made into sound-produc- 

devices such as low) speakers, or re- 
ieee aly ite microphones, also shows ile re- 
sults in this direction. This effect was clearly 
explained in August, 1925 Nadie News and 
December, 1919 Electrical FE pberiventer, 
These oscillations are extremely small, but 
have nevertheless their technical 

a little peoter 

use i a 

quartz crystal wawe-meter farkel Gib aan 

——— i bogll 

Fig. 2, The schematic diagram of the experi- 
ment is shown in this lustration. The high 
frequency oacillator has been omiteed for clear- 

Mess. 

Gravity 
(Quartz Crystals Charged by High Frequency Cur- 

ture at which the ¢xperiments 

Semwuce aid Invention for 

Fig. 1. The gravitation nul- 
liher i shovn in this ids. 

tration. The quartz crystal 

may be seen supporting a 
55-peund weight. Dr, 
Kowsky is shown in a top 
coat becadute of the tempera= 

were petformed. 

a constant wavelengih in radio transmitters. 
By a special arrangement of the exenation 
ot the crystal in various cdircections, it may be 
made to stretch or increase in length and 

Fig. 4, 

weight when subjected ta the hig 
This shows how the quart: crysta! lost 

h frequency 
The original crystal waa balanced on 

the seals, 
Cirrent. 

Will wet return to its original size, It seems 
as if a dispersal of electrons froma molecule 
resulted, which, as it is irreversible, changes 
the entire structure of the ervstal, so that it 
cannot be restored to its former condition, 

The stretching out, as we may terin this 
trance property of the crystal, explains. the 
Impairment of its transparency. At the same 
time a change takes place in its specific 

“| gravity. 

September, 1927 

ullified 
rents Lose Their Weight 

Testing tt on the balance showed 
[hat alter connecting the crystal to the high 

tension current, the arm of the 
balance on which the crystal with 
the electrical connections rests, rose 

into the air. The illus- 
tration, Fig. 3, shows 
this experiment. 

This pointed the way 
for further imvestigation 
and the deternunation of 
how far the reduction o| 
the specific gravity could 
be carried out. By the 
use of greater power, 
finally to the extent of 
several kilowatts anil 
longer exposure to the 
nection, it owas found 
eventually that from a 
little crystal, 5 by 2 by 
1.5 millimeters, a mon- 
transparent white Bocce 
measurine about ten 

centimeters on the side 

resulted, or increased 
about 20 times in length 
on any side (see Fig. 
4.) The transformed 
ervstal was so light that 
it carried the whole ap- 
naratus with itself up- 
wards, along with thie 
weight of twenty-five 
kilogrants (55 lbs.) sus- 
pended from it and 
Noating free in the air. 
On exact measurement 
and calculation, which 
on account of the excel- 
leat. apparatus im tie 
Darredein laboratory 
could be readily carried 

out, it was found that the specific gravity 
was feduced io a greater amount than the 

change in volun would indicate. Its weight 
had becorne practically negative. : 

There can be no cloubt that a beginning 
has been made toward overcoming £ravita- 
tion, It is to be noted, however, that the 
law of conservation of energy ts absolutely 
unchanged. The energy employed im treat- 
ing tlre crystal, appears as. the counter piiect 
of gravitation. Thus the ruldle of gravita- 
tion is not fully solved as yet, and the prog. 
ress of experiments will be followed further, 
It as, however, the first time that ¢xperi- 
mentation ‘wath gravitation, which hitherto 
has been bevond the pale of all such re- 
search, has become possible, and it seems as 
if there were a way discovered at last to 
explain the iiter-relatinns of pravity with 
electric and magnetic forces, which connec- 
fiom. loug sought for, has never been demorn- 
strated. This report appears in a reliable 
German journal, “ERadto Urmschau.” 

Fig. 4. This illustration shows the relative 
sizes of the crystal before aiid after the experi- 

ment. It is approximately twenty times its 
original length on any siche. 

Don't fail to sec our wert issue regarding this marvelous invention. 
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TO THE MOON VIA TUNNEL 
Passenger-carrying Projectile is Propelled Around Tunnel to Gain Suf- 

ficient Velocity to Leave the Earth 

F there if an idea which always has ex- sa min, Cyrano de Ber; Ete ic, Edgar AbLeq 
cited the adv=nturous “pirit af numerous Poe, Vales Vorne and H. G. Walls. ” Bat ft 
Wivestigacors it is certainly that of the 165 to be toted that nmcne ee theese Iter 
exploration of the worlds gravitatie in their aise ray vyorages have wed -h: 

along with omc 2arth around the sun, and means, we wil not say x0ssible ones, boc one 
ui the frst salac*, the investization of the which is even plausitle, of effechre the 
moon, the satel tc? of our rlanet. This is 8 ©6crossing of thie intervesing apace Noe> c 
the body nmerrest to US in space, its mean the ways suzeested ceuld ever ‘be catsiec 
distance bei i uy 243,000) miles, which a out, One pe Poses bal oons, oth2rs the 

cannon ball gure at the rate of af 0 yards @ propulsive ferce of powder in an ero-- 
second wi auld reach in about eight days. mous cannon the eruptton of a 10 camo 

The preot of this preoccupation is given finally the employment of a meterm 
by the consijerable iwumber af stories written opaque to @-avitation, which of course 
on this sutjsct from Lacien de Samosate i not in ex‘stence, and radimm rockets 
down to Nice! and Viger, mot forgetting which also do not exist 

wy | : 

Sectionel view of -unnel 
at left shows how rails 
are arranged 50 As to 

take tae strain 3 the 

whirling projectile aa it 
spins a-ound the ctcular 

tunnel. 

Large Picture above shows part 

af cirewlac tunnel with skin 
brcken away to show projectile, 

Ve Stet projectile leaves runway, 
the wnder carriage ia dropped. 

The smaller view at the lene 
showa projectile on its way to 

the moon after being hurled 
fram the circular tunnel] and run- 

way. The passenger - carrying 
car spins around the tannel until 
it reaches a sufficient velocity to 
overcome the gravity of the 

RET 
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Man has Sever seen the rear sie of 
the moon, and above picture ghowe i 
the startoag moment wren the apace J 

Aicr sings around -he mo, ie - 

Motercyelea when racing in 
a bowl] take the posctions 1 

7 and 3, && theit sptéed ie 

cfeaaes; whach illusirates the 
—4 fefces acting on the propre 
5 tile as it vwahirls araoind th 

circular tumel At cighkt— 

section viewy of pre, ectike. 
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A QUESTION OF SPEED 

UT becamse a practica. or reéa- 
sanable idea bas not yet teen | 

emitt-d our ramancers, doce it 
follow that the problem 75 imsoluklde 
aad above the possbilities cf modern 
science’ S-udents of the subject, 
scientists oo high repuranon held 

d fferent ateas. Today, now lat 
our planet 1 ertirely conquered 
that, so to say, there is rothing from the spe= can be imparted to a moving Lode 
ecuater to tie pol= in the way 2° e singkhe leawtar the surface ci the carth It is 
point of ite surface wunexolored, when ~~ suff ent that a bedy be projected trom our 
msse:s efferent orocesses of locometion glow with a velccity ci about 15,000 yard: 
through the element so fong receflicus, the a5 wt Jeaves the atmmoagniwre, to be able to 
Oftan of ay, man wishes to contnma: 6 £réact the zone of attraci-cn of another work 
extend his domination, Our plebe seems  whe-=cer it may be. The moving body wil 
laa small fer his ambition. He wishes ta never fall back upen the earth, But to reach 

incresse his domain, takong in the neigh the ceon, this linnted speed 15 not n2cessary 
bering wor.ds, especially this neas province (To reach its sphere of attraction. s--uated at 
the moon, tte half of which only is known sore .3,0(8) leacues fran the seriace of om 
from the Icrge rance view througk the tele plam>, the initial ve‘oeity should be about 
scape. amd which sught to hold aithir -ts 13,{08 yards per secoac 
mass, tich cuneral treasures whita can ‘2 Is t-¢ attaining of sach a velocity, above 
explomsed. fe at then foolish to try to the possibility of realization Ey actual 
reach it? mecke-ical means: Vee are not the only 

To rise towards the heavens, ta pass owt ones -© believe it is posable; as long ago as 
of the immediate sone oj the atisaccion of I913 -wo French emg neers described the 
the earth, end to look for othe werlda proe2ss capable of givirg us this prepuls:on 
acwoss the galf of space, this dre=an 15 still Vere properly these engineers MMM. Mas and 
in force, <8 the calculetions cf emmaentt Drew divide the prob-em into tro parts 
astronomers have proved that the desired (Continued on page 462) 
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Above is a pictorial view of a landing station for use along the great cirele structed baain protected fram the winds by the vessel itself. Hangars for 
route t Europe from New York. This type of a vessel is floated by planes, quarters for crew and airmen and mooring towers for dittzibles ara 
immense double poriteons, the inner compartments of which contain the found, 7 O¢ean island has its own meteorological department and its 
gasciine, while the outer is the buoyant dy. Noite the artificially con. owt ridio station. Both are a distinct ald sco aviatora 

Ocean Islands for Aireraft 
Transoceanic Aircraft Flights Will Be Greatly Stimulated by the Building of Three or Four 

of These Refueling Depots 

By k. ZAELONI 

HE epochal fights of Lind- L In the cage of engine trouble. Along 
bergh, Chamberlin and: Byrd ii Here is a diagram of the with other ideas for such ocean islands, 

have demonstrated the ability of | proposed soean landing station we find one patented by Giuseppe Pino. 
~ aircratt to span the waters sep- | phen aHeaHae ser rata lta This plan is indicated im our tilustra- 

arating the old and new contents. ‘4 purpases, They are tied to- tion. It consists of a large vessel prob- 
While these flights were certainly re- f=} Beer re paeee pee eee ably a thousand feet long, built so as to 
inarkable as jar as stimulating the =a considerably cabeve hm water withstand the terrific pounding of the 
future of aviation and also denonstrat- e—4 level Even waves x feet high most violent waves, Net only should 
ng the worthiness of aircraft for inter- p=4 Say Derek SNe Suen RAE steel the structure bold up under this in- 
continental travel, the airplane is not at war: cessant barrage, but it must be so con- 
vet developed to such an extent that 
daily trips could be taken, nor can 
melern planes carry a large amount of 
cargo and sufficient fuel to insure 
safety. Col, Lindbergh, along with maty 
others, has advocated the use of landing 
stations anchored in mid-ocean so that 
transeceamic fiers would abways have a ¢ 
haven of safety in severe storms or 

structed that the deck will not rise and 
fall with the waves, enabling the aviator 
to be sure of his lading field and not 
level out for landing as the field drops 
away $0 feet beneath him, The struc- 

=; ture mounted on large floats is quite 
eapable of doing this and even severe 
storms produce no undulating motion 
of the island the inventor claims. 
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A Ship that Swallows Whales 
Latest Whaling Vessel Has Apparatus for Obtaining Every Bit of Oil 

399 

By C. McKNIGHT SMITH 

The whaling ship "C, A, Larsen” of Sandefjord, Norway, represents the 
Aeating whali 

and factory combined. Thia huge shic of some 17,000 tong deag bud 
“swallows the dead bodies of whales which are brought in by the emaller 

very latest scientific development in @ complete 

“killer” boats. 

(CIENCE and invention, simple words 
in themselves, yet fully descriptive of 
the whaling depot and floating factory 
combined in the steamship “C. A. 

Larsen” of Sandefjord, Norway, formerly 
the oil tanker “San Gregorio” of 17,200 dead 
weight tons. 

In 1923, C. A. Larsen, a Norwegian made 
the Arst of these efficient whaling expeditoons 
in the steamer “Sir James Clark Ross” and 
took his commerctal ships farther south than 
any other commercial vessels had gone. 
The 1924 voyage was marked by Mr. Lar: 
sens death but financially this voyage and 
the one tn 1925 were so successful that woder 
the leadership of Mr. Marnus Konow who 
succeeded Mr. Larsen as president of the 
whaling company, the oil tanker “San Gre- 
porio” was bought aid reconstructed into thie 
“C. A, Larsen" the pivot of our story. 

Requirements of the whaling industry for 
which the ship was modernized resulted in 
4 transformation that leit but little of the 
vessels’s former appearance. 

The siles of the ship, and midship super- 
structure were raised and oper decks fore 

depot 

and aft of this: superstructure were built 
to facilitate the work of modern whaling 
for which the vessel was to be used, 

From the forward end of the forward 
deck. an iron-sheathed inclined slideway 
about twenty feet white was built, the lower 
and outboard end terminating in a tunnel 
mouth: capped with a hinged hatch or lid, 
as shown in our illustrations; the first of 
its kind to be installed in any vessel for the 
Purpose it was invented, 

The hate or lid has an arm or lever bar 
which swings on a shait meat the extreme 
bow of the slip and by hauling on the 
heavy wire cables which are attached to the 
endl the lid itself is raised and the tunnel 
opening exposed, 

The entire outboard end of this novel fea- 
ture is so shaped that the cap or lid proper 
when close is all but watertight and is so 
reenforced 25 to be almost solid, Shaped 
somewhat like the share of a plow the whole 
structure offers but little resistance in the 
speed of the ship and acts as a boffer or ice 
breaker when driving through the ice fields. 

The two inset photos show front view of the ship's mouth opened and 
catcats of whale about to be drawn up runway; alao a view of the ronmway 
taken from the deck, with body of a whale being drawn up to the deck. 
Steam boilers are carried for the purpose of removing the oi] from the 

\ bluober 

HOW WHALES ARE “SWALLOWED" 

Tt is threagh this tunnel that the carcasses 
of the dead whales are hauled to the open 
stripping deck above, where the blubber ts 
stripped off and cut into pieces, which are 
dropped through hatchways in ihe deck di- 
rectly over the rows of steam boilers on the 
deck below. As fast as these boilers are 
filled they are capped and the bhibher orl is 
separated from the tissue by steam boiling. 

After the blubber has been stripped, the 
carcass is hauled to the after deck where all 
the bone and cartilage is separated from 
the fleshy part, ground, and whatever oil 
there is in the bone meal is pressed out and 
the products thus obtained trom these two 
operations are subjécted io various separat- 
ing and rehning processes and placed in the 
atorage tanks until the vessel reaches port 
where the cargo is transferred ta tank cars 
for distribution and delivery to the con- 
suimers, the principal ones being the manu- 
facturers of fine soaps. 

These operations ate carried on might and 

(Continesd en page 46) 
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The above eon shows the all-metal liner in the process of con- 
Stir ue tian. he girder work 14 rst built up and then the liner is 

gradually developed but it will not become sturdy until the entire 
body i¢ completely built, after which it becomes as rigid as an 

ege shel. 

A photograph of the blower, A, is shown 
Here is a view through the diagonally to the right. There are twa 
air liner showing the air auxiliary propellers on the badly. 

a eee at A, the gaseotis 
uel container at and 

the rudder at E. 

GASEOUS FUEL 
This double balloonet is a 
Very impottant feature of 
the construction. There are 
two COMmpartments separa- 
ted by a fabric diaphragm, 
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This indicates how the radial blower produces a partial 
VAC UL at the points marked ¥, and then, due to the in- 

crease of air pressure around the stream fine hull, a squeez- 
ing effect is produced which drives the hull forward. 
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Here ig an aerial view of the dirigible in the course of construction, 
The deuble balloonet at B, diagonally to the left ig partially filled 
with gaseous fuel and partly with air. Its purpose is to equalize 

! the pressure in the metallic hull, 

The finished air liner has sides af 
metal which are held together by U 
shaped metallic strips. The seama 
are caulked with a viseous liquid. 
Corrugations are .O11 inch thick 
and are duraluminum. The airship 

is 200 feet bong. 

Thomas Slate 
With a work. 

ig model of 
the all-metal 

dirigible. 
N air craft capable of 

| transporting passengers 
speedily and  Janding 

them with reasonable safety 
i the midst of a humemine 
metropolis has long been the 
goal of those interested in 
aeronautics, And the possi- 
bility of such a fulfillment is 
POrecst in AN Invention now 
i process of development at 
Glendale, Calii. for which 
Thoinas W. Slate is sponsor. 
He is constructing an all- 
metal cdirigible there, which 
embodies novel features of 

propulsion and general design which are dlustrated jrere 
Tt is asserted among other things that the new craft will make 

possible thirty-six hour Pullman passenger service berween New 
York and Los Angeles, and thirty-(our hour seryice between New 
York und London. This new air liner will le capable of attaining 
a apeed im excess of 108 miles an hour, arvel will have an elevator 
Innding device. It will be steam driven 

The photos show the ship in process of construction, It is built 
an the ece-shell principle. Longituctinal beams are eliminated. The 
frame is made wp of circular ribs, to which are attached corrugated 
Strips of metal romning the entire length of the ship. These corru- 
gated strips are brought torether in air-tight seams. 
Qne of the diagrams shows the ship complete. The radial blower 

with turbine is foeate] at pomt marked “A.” The car for pas- 
sengers wil the power generating plant are suspended from the 
metal balloon while the rudders are at the stern “Eo” A cross 
section of the metallic covering for the balioon is shown in another 
diagram, while a photoeraph shows the form of ribs, 

‘Ja 

It is proposed that the all metal air liner will at mo time decend to the 
ground, except for serious fepairs, The illustration above shows a plan 
vitw of a ie with a dirigible anchored. Ato thig ancher line an elevator 

e, car ia to sl ta permit paséengers to depart from the vessel, and likewise 

i f = a 

Jes eae 0.2 we 
to take on new passengers and fuel. The ship will be maintained at an 
altitude of approximately 1000 feet and safety devices are provided so that 
in event the dirigible bobs up and down in the air, no perceptible effect 

will be noted on either the anchering caule or the elevator. 
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The method of steering a dirigible, by rotating the rear nacelle, The rear nacelle turns about on large hall bearmgs and is thus 
is clearly shown in the above drawing. <A cable runs from the moved easily into any desired position. It is alsa possible te 1 

pilot house to the steering apparatus in the nacelle. An aux- allow the other nacelles to rotate, thereby providing better 

jliary steering comwrel is also provided. control —Cantridutor please scud noite and aaaress. 

Making Single Metal Crystals 
By ERNEST G. LINDER 

Dept. of Physies, State University of lowa 

ECENTLY some unusual investigation metals are crystalline, aii that even iron men of crystalline quartz or calcite. The 

has been carried out on what are called nails, gold rings, and steel I- bears are but modern screntist, with his patient search for 

single metal crystals. It is common know l- conglomeratian s of minute crystals, which, 1f better methods for discovering see ee has 

edge that sugar and quartz, for example, are they could be isolated and magnined, world pertected an niedetudute She how ia ‘t at 

crystalline, but it is not 50 com mori ly known he seen to have all the beautiful symmetry nrxluce extraordinarily ree crivstals o 

that metals also are. The fact is, that all and geometric regularity of the finest speci- metal. 
= SS ———ee—eeeeee—_e_—_E_ ee ee : ; —_ : 
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type describ- 
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about the ie 
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§ shows thera *% 2 Ne “s, 
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Wire on which 

in an electri- crystal 15 from ame ta 
cal field, Cc two foet long 
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inch in. diam- 
eter may be 
easily pro- 
duced by this 
Proced & 

Czochralski, 

gs Germain 

physicist, is 
éredited with 
its discovery. 

HE essentials of this interesting process are ep 

trated in the photograph. A melt of metal from whicl 

crystals are to be made is contained in a crucible inal 

kept just a few deprecs above the melting point by elec- 

tric heating cotls Hy a suitable mechanism a wire 1s 

dipped inte the melted metal and slowly with drawn at the 

rate of 10 mm. or .4 of an inch per niin tit A. thick 

thread is drawn up, which rapidly solwlifies, forming: a 

sincle crystal. Investigation proves that the thread th 

obtained is composed of one single erystal of the aatal 

from which the: t thread was drawn. 

Furnace | “. | 
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A Perpetual Motion Hoax 
The Stranee Tale of a Bailling Electrical Machine Deavonstrated ta the Eaditers aml Which the Jnventor Claimed 

Entitled Him to the SS.K000 Offered by This Magazine for a Demonstration of a Perpetual Motion Machine. 

HIS is indeed a strange tale, mates, 
sil all started on a warm summer s 
dav, Avugurt both, (26, te he exact. 
Cin that tocnorable ckiy the ccdlitors 

had the extreme pleasure of nvecting ove Mr, 

Join S. Hamilton, of Kansas City, Missouri, 
the state where they say. “show ow” We 
were aled willing to be shown, arul as the 

editor's better dated! August both, 1920, re- 
preluced herewith, shows, we were willing 
te pay $5,000.08 once we had Teco shown. 
“Shown what?” vou will ask—simply this: 
A demonstration of a perpetual tito ma- 
cline, in other words. a machine which gave 
aogreater wuiput of mechanical or electrical 
energy, than the anwant of energy put inte it. 
Afier at electrical expert lias read this arti- 
cle, he will of course savy, no ilheht, that it 
should have becti easy io see what the whule 
show wars all ahead at the start. Bin when 
an inventor brings a brand oew thachie to 
your laheratery, year will fined that me is curt 
so sunple te giiess what he ts actually dang 
with several machines all meunied on a hase 
plate, as were the three electrical machines 

in Me. Hamilton's motel: tegether wih 
quite a number of wires tanning into the 
faunes of ihe cytes aml motors: and 
ist what was inside of the machines one 
could only guess. In facet this machine is 
so baffling, even alter it js partially ¢x- 
plained, that the average clectrical student 
will still fail to see why the volt and am- 
rieters connected to the dynamo terminals, 
as shown in the diagram below, should o- 
dicate a greater number of watts than that 
given by the volt and ammeters connected to 
the input of the Ke, | motor at the felt of 
the machine, Just try it on your clectrical 
stimbent friends, 

Str. Plamilton visited aur offices, as alore- 

mentioned, on August léth, 126, and asked 
if we would pay the $5,000.00 challenge to 
him for simply demonstrating. to our satis- 
faction, a perpetual rmotion machine or a tmMa- 
chine that had a greater output than input, 

and as vou will see we said “ves” im writing. 
Mir. Hamilton at that time stated to the 
editors that he had read our perpetual mo- 
tom challenge, as published in this magazine, 
and the editors did net af course doughy that 

bY NAMO MOTOR MOTOR, (LOAD) 

- 

“suTeuT METERS 

\ “APPARENT” OUTPUT 

‘, iMRUT . 

METERS 
DC ELECTRIC INFUT 

This diagram shows the actual connections of 

the voli and ammeters connected in the 
dynamo and motor circuits in the test of 
Mr, Hamilton's paradoxical machine. which 

he claimed “had a greater electrical output 
than input.” 

he fully comprehended) what 1) was all 
abevut. 

ln order that the reader may gain a clear 
idea as to what the present argument is all 
aheut, th shoul] he pointed out that ever 
since Mir. Hanulten's first visit on Aievst 
Hith, 1926. until he again got im touch with 
us, just poor to June 24th, 1927, le has very 
shrewdly and carefully worded all of Tis 

letters amd verbal statements im such a wir, 
that it would) scem we were umderstess| fo 
offer $5.000.00, simply to look at a machine 
inider test mow) which machine secretly 
developed a preater ant ot actualy mens 

red power «ar the augtpart side than that part 
mito it. Air. Hanuhon knew all the time 
that we ot course considered that le was gee 
ing to show as aomachine whieh wetually 
developed a greater arent of trie ener. 
outpat than the amount of energy required to 
operate the machine. les other words, il 
shoul! duplicate the requirements of a per- 
petal metho mage, 

it what was our surprise when we tinalls 
tiscavered that he expected us to pay 
5.00010) for what really amowits ta per- 
petual motion hoax, Repeatedly in his argu: 
ments, beth written and verbal, Mr. | lamilton 
savs, “look at the meters, they don't Iie, 
and they show a preater outpal than input.” 
Again Alr. Hamilton has stated repeatedly 
io the editors, “de you consuler that the 
aecoul set of volt aml anwneters were con- 

nected in the output side of the dynamo?" 
The second set of volt and ammeters are 
cainected to the “output” terminals of the 
dynamo, but what Air, Hannlton fails to take 
any copoizance of, is the fact that approoxi- 
mately setraly per cool of the efecteical 
enerey passing inte and thrangh these meters 
rin the third machine, which is acting as a 
meteor, is Feferncd im fie form of mechanical 
power through the motor shaft ta te vue 
amo (center machine), all af which is care- 
fully and fully cxplained in Air. Secor’s let- 
ter reproduced herewith. This arrangement 
of dynamo-eclectrical machinery is known to 
‘pincers as the “Hopkin teat, for meas- 
uring losses in such machinery. [1 i also 
called the “pumping hack” test, The figures 

meivern i Air, Seeor’s letter have heen checkel 
by several experts, among others the well- 
known clecirical expert, Prof, FL OE. 
Ausim, Professor of Electrical Moagimecring 
at Dartnouth Callege. The phenoneena tak- 
ing place has heen explained and conmhried 
as correspmling to the well-known Hup- 
kinson test or pumping hack ncthe| of test- 
ine dvnamo-clectric machinery, by Afr, Paul 
Findley, well-known scientist and cnginecr, 
commected with the famous Fell Telephone 
Laboratories of New York City, and Prof. 
Hehre, Department of Electrical Engineer- 
rig of Columbia University, 

Mr. Hanulton in lis letlers, as vou will 
mic, ments a joke or two ccerning 
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The accompanying picture shows the appear 

ance of the wiple motor-gentrator mt being 

testec at a New York City testing labora. 
jory, in the presence of the invenior and rep: 
resen atives of this magazine, I} makes @ very 

puzzling and baffling 
contraplion, at least 
when you are first im- 

troduced to it 

Armerica'’s preatest showman aul trickster, 
I. T. Baroum. As Barnim once put it— 
the public likes tu he humbugged—and Ar. 
Hamilton apparently heught to paraphrase: 
this by coining a new slopan—the editors lke 
to be hunthbugeed, bi would pay everson te 
stiely this article very carefully and remem 
her the explanation of the effect taking place 
i this paradoxical electrical phenomenon, 
for it may save them from investing a lot 
aft hard-carned money in) seme crank in- 
ventor's “perpetial motion” mvention wach, 
as usual, fe ts foo poor fo place on the 
marke! alone. 

icre are the letters written by Mr, Harul- 
tn and also our letters written to the in- 
ventor before amd after witnessing the test. 

MR. HAMILTON INTRODUCED 

August T6th, 19.26. 
Alm, Jows S. Wastes, 
54046 locust St., 
Kansas City, Mo. 

Aly dear Ale. llamilton: 
This is ae certidy than Scigxce ann Isvextion 

Magazine will pay the sum of $5,000.00 to war 
as condrion that pour electric machine will develop 
a ereater amount of actually measured Ptiwer on 
the output side than is pot into it. The total 
input is to be actually measured under a con 
tinwews time teat, ever a period of mot less than 
two hours: this is to Ie measured against the 
iotal output of the machine over the Saithe periae| 

niotime in herse-power hours. The total input i 
likewise to be measured in horse-power hours, 

This teat jx te be made hy he Kew York 
Electrical Testing Laboratories at your expense, 
Clar Cormmittee is to lee present when fests are 
nade acral we will abide ley the verdict of the 
Laboratory if the test comes wader the above rules. 

SCIRStR ast UXvesTiox Alagarine must he as: 
enred of exclusive publication rights for 60 dave 
ater test, Kesulte are mot to fe publishe) by any 
ober paper or miagarine hefore their poblication 
in Scipsce axp INiextiox Alaparhne, 

Cordially yours, 

ScieNth aAXD INvENTION, 
(Signed) Ii. Creaeseacn, 

Editer, 

OUR LETTER TO MR. HAMILTON, 
AFTER WITNESSING TEST 

June 24th, 1927, 
Re: Vour Machim: IJlaving Orenter Appareni 
Electrical Ghatpat Than luput, 
Me, Joux S. Hamittron, 
54k Loemat St, 
Kansas ity, Ain, 
My dear Air. Dlamalton: : 

After witnessing the chemonstration of your 
eheetrical wachine, comprising lwo thofiors ana a 

weneratec all rigidly connected on the same shaft, 
no the Electrical Testing (ahoraterics” plant ves- 
terday aficrneon, we hav= come to the conclusion 
thot this machine does nv, as yoo claim, have a 
greater checerieal outpat than the electrical input. 

(Continued on page 572) 
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The front cover illustrateen shows vividly the new fenkina rotatable cata- 
pult for Jaunching airceaic from building roofs, while the illustration and 
diagram above show further details of Mr, Jenkins" invention. In the frst 
place, this new design of airplace catapult can be rotated by electric motors 
40 43 to permit the amplane to be launched inte the win The turntable 

proper has a central shaft and the outer edge of the platform revolves on 

a setica Of wheels running en a track, Thanks to the mew Jenkins rever 
sible propeller, it is possible for airplanes te stop in a very short. distance, 
thus rendering an avérage size building toot wrailatle for airplane launching 

and landing purpows, The girplane is pulled’ up the catapult track by 
Means of a cable, which is wound up on a motor-driven winch, this winch 

being visible underneath the framework of the catapult. 

Science aad faovention for October, 1927 

NEW AIRPLANE 

CATAPULT 
The Jenkina Catapult Permits Airplanes to 

Fly OW Building Roofs: His Reversible Pro- 
peller Stops Plane on Small Hoof, 

= Frantis Jenkins, the famows Washington, D0, CC. inventor, 

aiose tame has been linked with the hrst motion pictiire 

machine and television inventions, here proposes a new form 
ol rotatable catapult for hurling airplanes from building roots, 
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As the detail drawing of the new airplane catapult above shows, the tracks 
down which the plane dashes, may be covered with guards for about two- 
thirds of the fun, ta preclude the possibility of the plam= jumping off the 
track sideways. An important feature of this invention is the alrange- 

ment of the center track along which the tall skid runs. By suitably de: 
digning the curvature of this tail skid of center track, the position of the 
winhgs, Or rather their angle at a given instant. ia automatically cared for, 
oo that the plane takes off into the air with the tall and wings at the 
proper angle. This is important as the plane will have a very high velocity 

The U. &. Governmesat Pest Office Departracnt has done a great deal 

for aviation in thas eoumtry through the development of the air mail 
service, The picture above shows the destgen for the new Chicago 

Prose office, which, as will be seen, is provided with a large fat rool 
of ample gize for the launching and landing of mail planes. The gov- 

ernment enginéerg aré considéring similar ideas for other cities. 



Science and Invention for October, 1927 405 

“ROOF STATIONS” FOR AIRPLANES 
Various Schemes For Launching Airplanes From Building Roofs 

al a a iar, 

HOLSTING CABLE 
ee ae = re 

rae -=-o Gee) |. 

= : ey PLANE RELEASED 
ce | 

= a HERE 
(U.5.NAVY : 
(cntaputt) a a ! Ped a 

ee ee HOLST MOT oR AND WINCH 
JENKINS 
CATAPULTS 2} 

FAST MOVING 

Ce eee 
i = ail BELT TO — f . : 

ay : - (BOWL FOR LAUNCHING iG 

oil: LJ “LARD LANDING rom PLANES 

The device for launching airplanes shown at Fig, 1, has been used by This scheme seems to have considerable merit, At Fig. 4 is shown 
the U. & Navy on board vessels for several years, At Fig, 2 we te a moving platiorm idea which may be used either for launching or 
the coiapult idea deseribed on the Opposite page. At Fig A qlvere Slop Pie aireraft, When used for Shep Pine grletader i the te As made 

i shown a bow] scheme for the launching and landing of aircraft to move in the opposite direcuom to that of the planes. 

Practical Ways For Stopping An Airplane in a Short Distance 

H fd = 

PROPELLER BLADES] — : as 

REVERSED By Pilot ee , 

ie os 
LERAMSAaACH =" 

MAGNET SCHEME J 

(STEEL WIRE } me . ce oaoe 
# : | BUCKING mul 

aRane : (eeRENT 
POWERFUL 
ELECTRIC 

STEEL PIANO 
IRE 

(ROCKET Gun. 
TO STOP PLANES 

ROCKET 
GUMS 

PART OF wiht DROPPED | Sa De 
Sl COiws TORORM Al BRAKE Ve ey aha 4 i tr 

— Lae Nee? See? Nene Il 
oL————— = . — —_——— — : = iC) 

Fiz. 1 t iceures illustrating how the Jenkina’ reversible proposed by Hugo Gernsback about twelve years ago, utilizing a 
OF i eperiitan? wearer the propeller blades are reversed by the pilot, series of electro-magnets and iron plates secured te the bottem of 
through an inter-locking safety mechanism, the reaction from the air the Plane. Fig. J shows piano Wires under Lene1on of Springs oF 

stream, aa shown, causes the plane to slow up and stop in 4 short weights; this scheme has been used successfully, Fig. 4 shows uck= 

distance. The propeller bladed cannot be reversed while in flight, ing air current developed by powerful fans. Fig. § shows idea of 
dite to the imier-locking mechanism mentioned, Fig. 2 shows a scheme feathering wings. In Fig. 6 rockets are fired to stop plane by reaction. 
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Through the darken- 
ing sky swept a rosy 
pemcil af livang Light, 
that utterly strange, 
Pure beam, the ray 

which the Tibetans | — " 4 
name the Ting-pu. : L cee us, jh ; a. 
For a moment this : : . / 
rosy finger pointed ta 
the cast, then arched 
self amd separated slowly 
inte six shining, rosy bands 
the bands began to creep to- 

ward the eastérnm horizon 
where a nebulows, pulsing 
splendor arose to meet them 

The six beams began to 
away: they moved with ewer 

swifter motion from side to 
sue i eFer-widening sweep 

etal Emperor 
Author of “The Moon Pool,” “The Face in the Abyss," etc. 

CHAPTER | und wanted to sink myself within tts Lamasery of Palkhor-Choinde at Granetse 
i ie tudes; cut myself off as though in west of Lhasa. Why he had gone from 

| DECIDE TO REVISIT TIBET another world trom the rush and clamor of there, how he had come to Teheran, | 
western pie zation. That desire grew not never learned was most fortunate that 

HF: valley 11 rahe had encamped wath the but with the minutes: it be he had gone and that [ had found him H-« 
i ae L STi tine = key Lae = = He r 4 Ma . = J : 

ar hi: peste ars ipa epee ee nee istible recommended himself to me as the best cook 
ful that the first glimpse of it caught hor Was there any reason why I should within three thousand miles of Pekin. He i ee a Be cet 7 a 7 Se) a a * mt ") 

ie relay and sct an ache within = =opesist it. A bachelor, none had claim on me spoke the truth 
ny heart, and then that beauty had reached Fortunately free to eo as I pleased and when Por almost three months we had jouw 
out and drawn me to it and had cradled me I pleased, without leavine any anxious ones nevyed together, Chiu-Ming and [ and h 

with ata behind me, F was equally fortunate in pos- two pon es that carried ny impes lim nent 
siect of a lat c | December storm had sessing the means to co where [ pleased We | had t raversed tt ountain roads that hha 

Whipped my windows in New York one Since eat l ! Ml ari [ had been wandering echocd to tl tw Marching feet of the hosts : 
meht when, turning over the pages of among the hil rf was now mid-July Darius, to the myriads of the Satraps; th 
Ta woe rf pe 1 ea 71 | Poet bed oe f= ie Tal '. = "ll ae — a a =, 7 ; 3 F we af padded le the Sirsavenieoosyr ation it al 1 Teheran I had picked Up a most un- highways ot the Achaemenids, and th 
hl L > a he £ mes | Fr , siti Qe asy es 4 7 1 i hs ee = -, F r aE “ee ania . ; 

of rit ye ee Poppies anc Primulas usual servant. He was a Chinese, his mame same roads that before them had tremble | pi i] oo) ad i bye Pree to re = ae a = sna a ss s = ’ » : 2 ; nf = i. ae at kittle Tibet,” [ had been seized by a Chiu-Ming He was about fifty, and twenty to the tramplings of the godlike Dravidian 
rreat Csire E =a hy | Wer irr 1 r & bir Lye cho a : a ; F k i 5 Ereat desire ta revisit that quict. forbidde of his years had been spent in the ancient We had shopped over hoary [ranian trails 
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al: ip anid Oy 
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ever paths which the warrkrs ef qaneguering 
Alexnmialer lamel traversal, bias ol 

Macedonians, of Wrecks, of Romans had 
leater abyert ws; clasts of the Aaming am- 
hitiggns «lf the Sassannlae Ia wliimipes cil i 

the wiels of the porees ws we passed 
through—an American botanist, a Chinese, 
twee Wbetan pomes, We had crept through 
clefts whose walls had sent hack the 
Poco la iige crt i lia Enthalites, ihe White 

Tins whe had sapped the strength otf 
theese seine Sassaiids until at last lanth Had 

fallen belore the Turks 
Over the highways aml brwavs of Persia's 

vlory, Persias shame and Persia's 
we had gene, For a month we had 
mo hiwan soul, had secn no sign of human 
habitation, 

Dust mf 

tleatti 

Tel 

A WALLEY OF ENCHANTED BEAUTY 

hal come out oof a 
raged dcehle tote this valley of cochanted 

lecaurts: fel here, although at had been so 
eatly, [ dial pitched! amr tents determiniuye 
te moo further tl the morrow. Th was 
a Phawtan vale: a gigantic cup filled with 

ihe vers essence of peace. ", snirit Trrcorecbecel 

That morning we 

over wt, serene, mayest, twimiutahle; hke 
the untrombledt calm which rests, the Hur: 
mese believe, over cvery place which las 
guarded the Flipelatlin 

At ibs cil toawyerce) the 

Scary oo an wnnamed pear Cn is Pesel 

was a capoof silver sect with pale cnwralkds- 
the snow fields ane glaciers that crevenec! 

itt Far ta the west another pray ark 
achreurn giant reared its balk, closing the 
vale. North and Scarth the horizon was 2 

chaotic sky lard] of punmactes. spored ane 
minarcted, steeple) are! taorreted andl chomed, 

each dimdlemed with ws ereen and argent of 

Sleep tiger, 

echSherii he colossal 

aerind ace ail sw, 

Avid all the vallev was carpeted with the 

bine poppy, In wile unbroken fiekls, Brie 
as the morning skies of mid-June, they 
rippice! nile alter mile over the path we 
had followed, over the still ontrodden path 

lake: they nokded, they 

leaned) towaral oer, they seemed fu 

whisper—then to fit theme heads amd look 
up hike crowding swarms of litthe azure favs, 
lacal f imipuctedt ly, wholly trogtiully, ita the 

faces of the jeweled giants standing guaril 
over them, Amd when the breezes walked 
Lifer was aS though they bert he 

which we nist 
ae Ce 

them at 

neath the sett teeacdk, amd were brushed hs 

the sweepriig skirts a hastenwig 
Presences. 

Like ‘a 
atken, the [appies 

I i wet col tle: tik 

Wn Sh, 

rue, sapplure ined 
siretched) to the gray 

mean mewntan. Peden 
an \ iT aol | ii} i ig 

rR. MERRITT, who has written 

M this a@hsorhing narrative of 
travel and adventure in the 

: miystercous land of Tiber, has given wus 

anc of the greatest stories of the year, 
The editors can only say that ScoeNce 
wo INvENTReN Magazine readers are 

indeed furtunate in having presented 
to o6them «such a well-written tale as 
that which Air. Alerritt unfolds, and : 

will continue to unfold each month for | 
some time to come. The editors have - 
im the past few months reviewed sev- 
era) lundred seventifiction tales, hut 

this one os the very best that has come 

to their attention in a long, long time. 
We could tell you more shout this 
Tibetan adventure, hor— Well, if vou i 

read this frat instullment, we |] guar- 
antee vou will read all the rest, 

Vast priver 

J 

iia ..; 

LCE ERIE 

Se 

PeITTLIetirir itil tt ietaier a 

ther southern elee ane the clusters sit- 
mits a row of faded brown, low hills knelt 
like brown-rebed, withered aml weary old 

men. backs bent, Paces hidden between int 
stretched arms, palms to carth ail brevws 
pouching earth im the East's inwmemorial atti- 

tude of worship. 

APPEARS A MAWN IN THE WILDERNESS 

Half I expected! them to rise—and as | 

An) amy iL } = a Se tblh 
ae ies 

Watched, a matt apacarect way one ah thee 

bowed, rocky backs, with the ever-startling 
stidemess with which objects spring intu 

vishe) in the strange light of these latitudes, 
As he ston, scanning my camp, there arose 

hesitle him a laden pony, and at its head a 
Tibetan, He waved his hand and came 
striding dawn the hull, 

As he approached I took stock of lum. 
Yung, well over six feet, a square fighting 
jaw, be nose sriubbed a bit pugnaciously, 
Clear brown ves 

“Kame s Drake,” he 
ambhe, Pievletorege oot Enos 

Reene Drake. Home's San Francisco, 
Tisness ocnpnicerng. Just now, plain 
tramp. But Lard, | never expected to ran 
across another white man way up here!" 

He grinned, engagingly, 
My name is Thornton,” | took his hare 

Thornton. I am also an 

said without 
hand 
Wel THC. 

pre- 
“Richard 

"Why ] kiow ovo,” 
least ow father did. He was Alvin Drake, 
aretl let admired vou greatly. Lsed to sav 

that vou were the only man except himself 
wilh a sane view of the evolution of some- 
thing oor other from the Carheanleriigs in 

thrigeh Chuternars Useel to vet quite 

Chtlisrastec alent 1t.” 
[ foshed with pleasure. Far Adyin 

Drake | lhadl a great respect, ceaisilering 
hen one of de scanedest and pest feiliant 

on puabecuterlenrists, Amel dwn a theonelt 

sitick me, 

“Vow sail | 

T askecl Porake's 

he interrupted. ae | 

father—was 7” 
face shaghowel 

ee ole aot, “He's dead, Died on 

the New Vear s why I'm here. I] was 
all he diac! andl alter | came back from tle 
War we palled i pretty closely, —[—was verv 
fond—ot father, lr. Thernton Atter [re 

died [ felt like getting rather far awar——" 
he was silent for a moment “Well, I 
coulchrt think of anvthing further away 

that Fifer, smce the Polar Caps are petting 
if faye 539) 

thal our 

f ctipiinerece? ceeg 
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s This Possible? 
Can the Young Lady See as Much of Herself in a Plain Mirror 

is Indicated on the Front Cover? dls 

HE problem of viewing uneself in the 
mitror 1s frequently a difficult ome, as 
many of the fairer sex know. Girls 
frequently have to move the mirror 

around in order to see their whole face 
while, judiciously or otherwise, applying the 

Fig. 1—This. pin-hole effect is very interesting. 
Looking at a close object through a pin hole, 
the object appears magnified, ooking at a 

distant object, it appears smaller. 

cosmetics te enhance their beauty. Tn order 
to see her whole face, a girl should measure 
the size of her face from side to sale and 
top to bottom ancl then secure a mirror just 
half this size, Im that way she can view her 
entire make-up at one and the same time. 
The peculiar pent which is to be brought ott 
here is that it is absolutely Imposselle to see 
more than twice the size of the mirror, re- 
gardless of how far that person may be 
away from the mirror, We are assuming 
here, of course, that we are using the plain 
mirror, not the convex or concave type of 
mirror with which entirely different results 
are obtained. It thus heconies impossible for 
anyone to see themselves in a plain mirror as 
is indicaterl on the cover. 

Youu can easily make a few tests along 
this line yourselt. Place a mirror of the 
table m front of you and then move back. 
In order to actually demonstrate the size uf 
the image, hold a ruler in front of your 
Ose in a Vertical position midway between 
the eyes, of course. When close to the mir 
ror, you Wall not see as mitch as you do as 
vou recede fram that point, but at any cvent 
vou will never be able to see more than 
twice the height of the mirror on the ruler 
gcale. If the mirror measures 4 inches, vou 
Will not be able to see 10 meches of the ruler, 
bit only &, 

This factor 1 doubly interesting when 
one places the mirror at an angle of 43° and 
looks at some <istant objects, He will fi 
that he can sce almost the entire city in a 
small murror if that mirror is held foae to 
the eyes, but as the mirror is moved further 
from the ¢cyes, the vision becomes more lim- 
ited, until finally only one object will be ap- 
parently centered in the glass and, stranger 
still, 1 an apparent magnification of the 
object a5 the mirror 1s moved further away 
from the cyes. This is an illusion which is 
not dificult ta explain. 

Size Of distant objects 16 geierally come 
pared with other known sizes. Here we 

By JOSEPH H. KRAUS 
have a nurror bordered by a frame. The 
mage of the olject apparently in the muir- 
ror is comparcd with the elges of the frame 
and, as the mirror is withdrawn, one single 
Image becomes apparently larger when we 
als compare it with the mirror border. It 
is for this reason that we obtain an illusion 
ef colargement. The reasons, theretore, are 
explained in the figures at the end of this 
article which show closely that, regardless of 
how for away the eye is from the mirror, 
as lang as the whject is the same distance 
from that mirror, the image is constant and 

svwins as far hack of the mirror as the object 
is in front of it and of the same size as the 
abject. Mirrors frequently play strange 
tricks wpon us, particularly in regards to 
their poor reproduction of color values. 

It has frequently been said that were we 

ever able to produce a perfect mirror, we 
would not see the mirror. This lesson ts 
brought hotme at times in some of our amuse; 
ment resorts where mirrors are placed at 
45° angles, at end of a passage hut 
dimly lighted, Those carelessly walking 
through this passage run head on into the 
mirror, 

Another strange mirror experiment can be 
made with the ordinary concave shaving 
iif ror. This protluces a varicty of images 

Fig. J—One can never 
sae more than twice the 
gize of @ mirror in @ 
murror, regardless of 
one's position with ref- 
erence to that mirror, 

which are quite Strange. For tmstance, when 
the object ts an imfinite distamec beyoud the 
mirror, aml consequently beyond the center 
of curvature of the mirror (because the cen- 
ter of curvature of the average shaving mir- 
ror is only a short distance away from the 
mirror itseli), the image produced is real. 
That 18, it can be thrown upon a shect of 
paper. It is in front of the mitror and 
smaller than the object. [f the object or the 
person looking at the mirror shotdd arrive at 
the center of curvature of the mirror, the 
image is real, inverted, and of the same size 
as the object and in the same plane of the 
object. Should the object be made to ap- 
proach the mirror still further, the image 
produced is again real, inverted and larger 
than the object, but here the image is beyond 
the center of curvature. Now, when the 
object is at the principal focus, the rays 
which are reflected from the mirror are 
parallel to the principal axis of the mirror 
and no image is formed, And lastly, with this 
same murror, When one approaches so closely 

that he 15 between the principal focus ard 
the mirror, a virtual image is produced ; 
that is, the image is in back of the mirror. 
Tt is erect and larger than the object. 

Big. 2—IEf a mirror is hel] at a 45° angle, and 
J a distant scene observed, and then the mirror 

ig pushed away from the eyes, and the same 
sce conteniplated, it appears ta get larger. 

This is an illusion. 

With convex mirrors such as are emplovel 
as automobile mirrorscopes, recourse is had to 
hath the plain and convex murrors. In the 
couvex nurror the mage is always virtual; 
that is, it is in back of the mirror and it is 
always erect and smaller than the object. 

The only possibility then of duplicating the 
effect on the front cover would he to employ 
a convex mirror wihere the image pro- 
duced would, as specihed, be erect and 
amaller than the object and, consequently, 
more of the object than twice the size of the 
mirror could he seen. 

Ties brings to mun) another peculiar ef- 
fect, namely, that of magiufication of an 
object when viewed through a pin hole, Tt 
we place the wing of a fly in from of a pin 
whole and look at it, we will observe that 
this wing is considerably magnified. If, in- 
steal of looking at a close object such as a 
wing of a Ay, we look at a distant object, 
we will find that the distant abject appears 
considerably smaller than if it is viewed 
throtigh the naked eye. This ilhistom apn 
shows Ws how our eyes frequently fool ws. 

In Ig. 5, MN ts the mirror, The eye of the 
observer is at Ey and C is an image of EA 
at -E* A. 

By the law of reflection of light the angle 
ANQ cyuals angle ENO equals angle 
O'NA, And ON equals O'N, since the 
image aptetars as far behind the mirror as 
the abject is in front. Hence by geometry 
aid by the symmetry of the firure, the image 
E'A? equals EA equals 27EQ equals 2KN, 
Hence the portion of the image that is vis- 
ible below the level of the eye is exactly 
twice the length of the portion of the mir- 
ror KW that is below the same level. In a 
similar manner it can be shown that that 
portion of the image that is visible above 
the level of the eves is just twice KOA. 
Hence the full wage that 15 visible is AB", 
which is twice the height of the mirror MN. 

(Continned on page O71) 

Fig. approaches, point ia At a distance of about 
away from a shaving the image appears the of an object is larger reached where there 11, Feet from @ mir- 
mirror, the image is same size, still in- and still inverted, it fo image at all. ror the image is erect 

4 When far | As one Sel closer, the tanase Finally a 

inverted and smaller. erred. and larger, 

ee WA Serica npedonistory com : —— — 
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And now before us stood a monstrous pillar, a geometric 
predizy. Two great g¢lotes surmounted ji Adc left and 

right the lneredible knobbed a: ms. fully Alty feet in 
length, writhed and twisted, Aexing themselves in gro 

resque imitation a bower At the end of each of the 
1 arog the spheres were clustered thick and studded 
with the P¥ramids—dreadful parodies 4 the tpiked gloves 

mo hoae attcient Fiadiator’ whe fought before the 

CagaaTe 

CHAPTER V 
Wit he sant. “TL carried away some— 

wane exhitits from the crevice where [ heared 

the noises, Thorntons.” 
"ke xtlubits?” | echoed, surprised 
Put ‘em where they'd be safe,” he con- 

tinued, [we an whea—715! the faintest lea 

“METAL WITH A BRAIN" 

‘cn CU feed strong enough umow to 

trv at?” the rehei im hw voice be- 
(raved) the tension and anxiety 

whith nti] mow he had hidden so 
well: and hot shame burned me fur my dread 
of mika passing through the haunted vale 

“| certainly do. Drake—lou't you agree?” 
Sure,” he replied. “Tl look alter Ruth 

th—AliSs Venlo 
Phe glint of amusement in Yentnor's eves 

faded abruptly; his face grew somber, 

that they re of more inportance than uur 
armored wnen, Far, far more importance 
AL any rale we must take them with us 
tra with Eth, ye amd Drake, and look at 
them. And bring them back with the pony 
Then we'll make a start. A few minutes 
inmare pruhalyly wet itake much difference 

but hurry.” 

ordered 
Chiu-Ming to stay with him, and followed 
Ruth and Drake down the ruimed stairway. 
At the bottom she came to me 

He turned hack to his vigil. I 

she hreathed, “I'm frightened, 
that I'm wirawl ty tell 
hike them, either, these 

“Toamiis,” 
tn so frightened 
Wart. He choesn't 
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things you're going to see, He likes them so 
little that he's afraid to let me know how 
little he does like them.” 

“Hut what are they?” asked Drake. 
“What's to fear about them >" 

“See what you think,” she led us slowly, 
al reas reluctantly, toward the rear of the 
fortress, “They lay in a little heap at the 
mouth of the cleft where we heard the noises. 
Martin picked them up, and dropped them in 
a sack before we ran back through the hol- 
low, They're grotesque, and they re almost 
cute, and they make me feel as though they 
were the tiniest tippy-tip of the claw of some 
incredibly huge cat just stealing around the 
cormer—a terrible cat, a cat as big as a 
mountain!” she ended breathlessly. 
We clinbeal through the crumbling ma- 

sonry mio a central, open court, Here, a 
Clear spring bubbled] up in a runed and 
choker! stone basin. Close to the ancient 
well was their pouv, coutented|y browsing in 

iia met p 

thee thick grass that grew around it, 
me Ol its hampers Ruth took a small bag. 

she said, and trembled. 

aia taken’ deed ei ee 

Synopsis 
Dr, Louis Thornton is traveling through 

Tiber with fis Chinese servant-cook, Chiu 
Ming aul two ponies that carried the im 
pedininta. They came upon a white mati 
who mtroduces himeell aa Richard Keene 
Drake. Drake's father lad been very 
friendle with Thornton, The three decide 
io Citry on, Une evening, they see the 
rays of the setting sun broken up in a most 
spectacular display and the aurora which 
follows sucked down as if by a purposeful 
hand. Shortly thereafter they discover 4 
RIRantic (OOl-prant in the fresh meadows, so 

neavy that it mbedded flowers in a smooth 
matrix which it made of the crushed rock 
and rubble 

Traveling throdghi a veritable pir of de 
spair from which they scarcely escape with 
their lives, they come upon Martin Ventnor, 

a geologist, and Ruth, his daughter. Tie 
latter are guarding themselves against lan- 
dreds of soldiers who belong i an ape at 
least twenty centuries back, They ageak 
In ont arcthas Persian language which js 
jairly well understood by Ventnor fe 
wold be hopeless for the party to try bo 
attack these ancients, so they decide 10 sti 
et of ihetr portress, me 

Peebles siai = =24 leh 1nd a i 

“To carry—then,” 

From 

We passed through what lad once been a 

wares ee ee ee me x 
WALA encanrmdioniston con 

a95 

great doer into another chamber, lareer far 
than the one we had just left; and it was in 
better preservation, the cenling unbroken, the 
hight dun after the blazing sun of the court 
Near its center she halted ws. Before me 
ran a three-feet-wide ragged crack, splitting 
the floor and dropping down into black 
depths. Bevond was an expanse of smooth 
Hageing alnwst clear of debris. 

“There they are.” she said. In her eves 
was a curious fear, puzzled fascination as 
well. She was pointing at what secmed to 
be a praised armel patterned circle on the dust- 
covered floor, It was about a foot mm width 
and pleamed with a pale, metallic bluish 
lustre as though recently polished. 

“Martin put them there so——" she hesi- 
tated, then added, amaziigly, “so the; 
couldn't run away. They cat jump the 
crack.” 

Wondering, I stepped over the crevice, 
Drake beside me. Leaning over the ring, 
| observed that it was not continuous. The 
circle was made up of sharply edged cubrs 
about an inch in heght, separated trom each 
other with mathematecal exactness by an 
mch of space. | counted them—there were 
nincteen. Within this circle was a second 
ring of pvranidal shaped objects—tetrale 
drous—sharply edged aml of similar base 
dimensions. that is one inch, They were no 
upright but on their sides, with tips porting 
to stx spheres chistered bke a conventemal 
tee] five-petalecd) primrose, in the exact centre 

{Comiaued an Page fi) 
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the Squeal of Radio Receiving Set 

Picture below shows mew 

vacuum tube musical in- 
Birument, which puts the 
squeal of the régénerative 

radio s6t 1o werk. 
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OMETHING wew in the nusical 
world has been accomplished by Prot, 
Leo Theremin of the Physicotechiiical 
Institute of Leningrad, who recently 

eave a remarkable demonstration before a 
large group of musicians, scientists, andl 
inuste lovers in Berlin. The accompanying 
pictures show the appearance of the new in- 
strument devised by Prof. Theremin, and he 
is at present engaged in building twelve of 
the instruments, so that a full orchestra 
cHect can be denmonstrated, Thus fara solo 
nistrumernt bas been demonstrated, and also 
duct playing on two instruments. 

Practically all of the musical instruments 
with which we are acquainted require care- 
ful aml tedious trammge for at least several 
years on the part of the student. This new 
mistriment Which utilizes, as we nucht sav, 
the squeal heard in regenerative sets when 
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Hands Create Radio Musie 
New World of Musical Tones Discovered by Experimenting with 

By H. WINFIELD SECOR 

The strange looking semicircle of musical instruments we see in the abowe picture represents 
the latest sclentific discovery by Prof. Theremin, a Ftussian scientist. 

“a renal 

Moving the hands 
toward or away from the brass rod and circle protruding from the cabinet, the consequent 
changes in body capacity in turn cause variations in the frequency of the currents in the 
apparatus, and thus produce changes in the tones heard in the toud speakers. In the apparatus 
shown on the front cover, a horn type loud speaker ts indicated, in the apparatus shown above, 
cone apedkers are provided inside the cabinets, with silk screens over them. [1 is best to 

Wet a separate loud speaker on cach insirument. 

the tickler is noproperly manipulated, en- 
ables anyone with a tiusical ear soon ta 
learn to produce a wonderful range of nin 
sical notes. Aside from tlhe fact. that one 
oes not have to spend years in traming of 
taking musical lessons, Prof. Theremin has 
accomplished something infinitely greater. 
With the advent of this mew apparatus for 
producmig anusical tones, the inventor has 
Made it possible ta produce musical motes 
amd tone colors never heard beiore by the 
ear of man. 

Prot. Therenin's apparatus for utilizing 
the pronciple of heterodynine or super-impos- 
ig, ote clectrical current frequency upoti 
another will, the imyentor states, free the 
composer from the despotism of the twelve- 
note tempered piano scale, to which even 
vholimists inust adapt themselves. The com- 
Poser call Haw construct a scale of the in- 
tervals desired; he can even have intervals 
ot thirteenths, if he desires them. Jt is in 
lact now possible to produce any gradation 
of musical tone or tones detectable hy the 
humath car, Also an entirely new range of 

tonal colors are available, and imstvad of the 
usual average oe ay, TWelly tote colors, 

represented by that wuniber of different or- 
chestral instruments, Prof, Theremin opens 
up an almost limitless held comprising thou- 
sands af tone colors, 

As the pictures on this page show, cach 
Instrument comprises suitable arrangement 
of cmls or wuluctances, condensers, and 
vacuum tubes. The imstrument is similar 
to a super-heterodyue radio receiving set, as 
the larger diagram below at once indicates. 
As explained i the captions, variations in 
the body capacity are created by moving 
the hands toward or away from the brass 
rod or circle, and these variations im ca- 
pacity in the control oscillater cireuit, cause 
variations in the oseillater current super- 
imposed, through the pick-up coil, on the 
cetector circmt. The constant frequency 
current 16 supplied by a master oscillator, 
as shown at the left of the large diagram. 
The note heard is that due to the difference 
between the two frequencies. 

(Confuncd on page 734) 

CONSTANT FREQUENCY OSCILLATING 
Pal & 

caused by mov- 
ing the hands, 

Cause Varliguens 

im the fre. 
Quency  silper- 

imposed by 

the first oscil- & 
lator upon the ie 

WOLLIMAE f | COMMEN SER ES LA LOU circuit ener- . 
conTRoLt!|\| Gerecr —-_ SPEAKER find by the eeoov 

=" OF HUMAN BODY MSNA master oscilla- 

The sunple vacuum tibe oscillator circuit shown above will between the 
provide a@ cltar wlea as to the general electrical action taking two oscillator >» 
place tn Prof Theremin's new musical instrument. : 
proper size coils connected in a circuit like that shown, the p 
different mois in the musical scale are obtainable by varying t 

the capacity connected across the main inductance, as indicated. 

tor at left. 
The difference 

With the Frequencies 

Guehcy, 

COUPLING COIL. 
Changes in the | 
body capacity E ar FE > | | 
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The “difference {re - 
quency’ causes the mu- 
sical note heard in the 
loud speaker, The pote 
fregtency is amplified by 
Wo slifes of audio fre. 

Beoou quency amollieation. 
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RAKE rolled a curarette and lighted 
it. The hand that held the match 
shook a bit, and its flare hetraved 
the whiteness of lis face. IT knew 

mine had no more color, Suddenly, Ruth 
crumpled, dropped to ler knees, her hands 
over her CVeEs 

“Buck up, Ruth,” Ventoor bent over her 
and tan jis hands through her hatr. “Buel: 
up, old fellow. Whatever were up against, 
it’s better than the armored men.” 

“Ts tf" wept Ruth. “Ts mt, Martin? 
not so—sure.” 

“Well, Iam,” Drake crouched beside het. 
“We know exacth what woull bave lap- 

I'm 

“The block that bore Ruth and Norhala 
aWept away. lI saw Ruth crouoching, 

head bent, her atms around the knees 
of the woman, stariding like us, erect, 
Sater The cubes moved with entire 

absence of wibration. . . .” 

or of 

THE SHAPES 
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IN THE MIST 

nened bo weal that crowd had won out. This 
interesting: lady and her unusual friends who 
pulled us out of the hole can ireat ws no 
worse, that’s 4ure. We're better off where 
we are than where we would have been i] 

ther lradat tured up. You wanst achnit 
that. Miss Ventnor.” 

‘In—in a way I do,” faleered Ruth, 
wh-what about later on?’ 

“Later on is—later on,” 
puffing at ius cigarette. 
mark, bat meoontrovertible. 
he went on with  carctul 

“Tica 

replied Drake, 
* brilliant re- 
Now at first, 
ensyalness, “| 

et erritt 
“ THE MOON POOL”, “THE FACE IN THE ABYSS’ etc. 
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thought these things might possibly be anto- 

ingtons, exrraordimanly clever and complex 
mechanisms rin by something like wireless 
(Jn the same principle inaybe as the Ham 
mond torpeda.” 

“Oh” cried Ruth, forgetting ler padic in 
the interest aroused by this explanation, “vou 
mcan they're mot—alive—at all, And that 
‘“orhala—operates them?” 
“Who else?” asked Drake. 
“Ain-m!" sawl Kuth, straightening up, her 

curly head hited, “But wait—Norhala was 
nowlere near when those—babies—raced ait 

of the ruins. Awd she couldnt have made 
them do whit they did to vou and Lots. 
No. she couldn't. And that dreadtul thing 
that kilbed the soldiers—why, it just enseved 
it! No—it couldn't have been Norhala. Be- 
cause she wouldnt have enjoved it. Stic 
would just have been calnt and envotionless 
and—well, ainhtunan about it. But—it—had 
—well, a lot of fum Ko, Mr. Drake—it's 
nat Norhala—” 

She was silent for a litre. 
“There's just two sides to it,” she said at 

last. “Esther those things are astonishing 
inachines, as ¥Ou thought. Or else they re 

alive, But Pigg ict afraid any more—so 
‘oii worry abort mi, 

"Good!" Ventnor 
"Good for vou. Ruth! 

patted her shoulder, 
Youre on your feet 

arain, Ol fellow, and tls my own sister 
talking, Of course they re alive. Take vour 
idea of the Hantmond torpedo, Drake. Could 
anv torpedo break itsel) into each of its 
parts—propeller, body, engine and all of it 
—and then reassemble itself? And, atter 
that, break agam al reintegrate i) at en- 
uirely different shape? Well. that's what we 
siw at thing in the hollow do.” 



been withdrawn from it. 
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"What if tt did? A lit of high explosive 
froma French seventy-five would blow that 
murderer higher than a kite,” said Drake. 

"It could scatter them—marvbe,” answered 
Ventnor, “But where would that get us 
when they could instantly reassemble, and 
remake thenselves—into God alone knows 
what irresistible shape? You might as well 
try to check an incoming wave with a charge 
of grape slot.” 

“Nevertheless.” said Drake. stubbornly, 
“Norhala guided that thing in the hollow by 
her wace, Ther may he automatons tuned 
np to respond to sound vilrations,” ' 

“Aly dear Drake.’ said I, “I find it much 
easicr to believe that the things are alive, 

than that such very remarkable changes an 
movements which we beheld could be in- 
duced by vocal sounds—" 

“Alive?” drawled Ventnor, “Of course 
they're alive, Drake, You are only trying to 
argue vourself out of that truly terrifying 
fact. They are volant and thinking things, 
each one of them, To meet whatever emer- 
rency is before them, their separate wills 
melt ite one. They become a thing of in- 
terlocked intelligences—harnionionus, en-ordi- 
nate: a thing with as many brains as it has 
wiits—and with all those brains acting as 
one; a lund intelligence limited tn its 
strength only by the number of tts parts, 
“Tm afraid—I'm—deadly afraid,” whis- 

pered Ruth. She walked forlornly over to 
the pony, “Bot whether [ am or am nut— 
you must eat.” 
As Drake jumped to her seule, andl began 

to twstrap a saddle-bag, my heart wert out 
to the girl. Terrifying as had been the plic- 
nomena through which we had passed, peril- 
OMS 25 WHS or present situation and hedged 
hy mysteries, 1 felt that we had been nov- 
ne cmly through a prelude. Would Ruth be 
able to endure? 

"You needn't worry about me, any of 
vou, she said. “Il won't do anything to 
thake you ashamed of me. Only just now, 
Tin—I'in a littlhe—tumbled up.” She drew a 
hand over the wet blue cyes and smiled up 
atus. “Well, that’s iat.” said Rath “Now 
help me get something together.” 
We were silent as we drew a spare supper 

from Ventnor's all tao meager store, There 
Was water, [ortunately, in the canteens: over 
the spirit lamp we made some coffee, There 
was sufidient gran-for the pony; we shared 
the water with it, 

The valley was still, as though sound had 
The shimmering 

rachance suffusine it had thickened percep- 
tibly, It hovered over the valley floor and 
hid it. We repacked the saddle-hags and 
firthed the pony. Silently we awaited Nor- 
hala’s return, 

T had noted that the place on which we 
stan] must be raised above the level of the 

vale. The gathering mists had been steadily 
rising up toward us: their wavering crest 
was still a half score feet below us. 

A MYSTERIOUS VISITOR 

UT of them broke a faintly phosphores- 
eet square, It lifted slowly; then 

swept, a dully lustrous six-foot cube, twp the 
slope. It came to rest almost at our feet. 
Tt contemplated us from its myriads of decp- 
set, sparkling striations, 

In its wake swam, one by one, six others 
—their tops raising from the vapors like the 
first, watchiully: like shinamering hacks of 
sem monsters, like turrets of fantastic sub- 
marines, One by one they skinimed over the 
ledve, and ane by ane they nestled, edge to 
edge against the cube which had come first. 
In a forty-two-font crescent, six fect buch, 
they stretched in front of us, Back from 
them, a pace, ten paces, we retreated, 

They lay staring at 15, 
Up from behind them came Norhala. She 

drifted over them lke some spirtt of Iieht, 
and stoml before us. Her veils were about 
her, golden girdle and sandals of pold and 
turqueise in their places. She walker to 
ward us, turned and faced the watching 
crescent, Sle uttered no sound, but, as at a 
signal, the central cube slid forward and 
halted before her, She rested a hand upon 
its edge, 
“Ride—with me,” she murmured to Ruth, 
“Norhala,” Ventnor took a step forward. 

“Norhala, we must go with her. And this" 
—he pointed tao the pony=<“mist go with 
us. 

“[T meant—you—to come,” the faraway 
voice chimed, “but I had nat thought of 
that.” 

She turned to the six wating cubes. 
Again a5 at a command, tour of the things 
moved, and swirled in toward each other. 
They joined and stood before us, a platiorm 
twelve feet Square, six hah. 

“Mount, sighed Norhala. 
Ventnor looked helplessly at the sheer 

fromt facine him. 
“Mount !" There was half-wondering im- 

patience in her comntnmand, “Sec,” she cayeht 
Ruth by the waist—with the same bewilder- 
ing swiftness with which she had vanished 

Pye | eee 
Synopsis 

Tr, Louis Thornton is traveling through 
thet with his Chinese servant-cook, Chau 
Ming and twee powies that ¢arried the im- 
pedimenta. They came apon a. white man 
who introduces himself as Richard Keene 
Pirake. VTiroke’s father lad been very 
trrenclly with Thornton, The three decide 
to carry of amd come dpon Martin Ventnor, 
a geologist, ancl Ruth, his daughter. The 
lntier are Fuarting themselves against hun- 
reds of soldiers who belong to an age at 
least twenty centuries hack, While ac apie 
they are attacked and woull have been 
exterminatcd, were it mot for the timely 
imerventhon of Norhala, a tall beantiul 
Tmetalite-haired won whose control over 
ligitaing and over heavy metallic blocks 
wis Phenomenal These blocks, at ler com- 
mami, woulkl make a bridge fer her to walk 
en Of form themselves into battling oa 

sfers to protect her or obey hier every whim. 
Chiu-Aling is killed in the tattle, the sur- 
vivors leaving with Noghala. 

0 SOR UE UE NR UH lh a 
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from us when ihe aurora had beckoned, she 
appeared, holding the girl, upon the top of 
the single cube, . 

“Mount,” she whispered again, looking 
tlowh upon us, 

Ventnor began to bandage the pony'’s eyes. 
T placed my hand upon the edee of the bar- 
rier and sprang. Unseen hands caught me, 
raised me, and set me on the upper surtace. 

“Lait the pony ta me,” I called to Vent- 
nor, 

“Lift ite" he exclaimed, incredulously. 
Drake laughed. 
“Catch, he called and placed one harel 

hencath the little beast's belly, the other un- 
der its throat. His shoulders heaved—aiul 
up shot the pony, laden as it was and landed 
sottly upon four wide-stretched lees beside 
THe. 

“Follow,” cried Norhala. 
Ventnor leaped for the top, Drake beside 

him. In the flash of a bire’s wing they were 
gripping me. The unseen hold angled, struck 
upward, clutched us from ankle to thigh and 
held ws fast—imen and beast. 

The block that bore Ruth and Norhala 
awept away, To saw Ruth crouching, head 
bent, her arms around the knees of the 
woman, standing like us, erect, They slinped 
into the mists and vanished, Atter them, 
like a log ia racing current, we, ton, dipped 
beneath the vapors. 

(Comfimuced 
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Photograph Ne. | appearing at the top of the 
of the new Junkers oil-metal monoplane 

ce shows a frome view 

hs tri-meatared plane 
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and dual conerel. 
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Photegraph No. 2 E 

Huge All-Metal 
REMARBRABLE DEVELOPMENT IN JUNKERS 

ALSO CARRY BAGGAGE, 

ote z a a 

The details and size of the plane are shown in 
tllustration No. S$ appearing above. The pas 
Senger cabin itecl{! is approximately 6 feet high 
And 7 feet wide. A storage compartment, a little 

over 2 feet high and of the same width as the 
cabin i a@franged in the bottom of the plane, 
The plane will held teo dozen passengers and 

the mrwe pilota with ease. 

ives an excelent view of the two pilots' seats 
ihe plane 14 40 affanged that it may be operated 

develops tremendous horse-power and kas made record flights through- 
out Cathiainy Photograph Ke. 2 shows a side view of this monster 

Mote airplane the two wind-driven penerators mounted on top of 
cabin, near the forward part of the plane The shape of the body 
and placement of wings are clearly shown in this ahotograph. Nore 

the number of windows which admit light te the cabin. 

from either the left or right hand seat of the pilot's compartment 
Photograph Ne, 4 gives a view of the interior of the plane when it 
Was under cotistruction. Note that the Aoor of the plane is also made 
af metal, The entire plane has been made of an alloy similar to 
duralumin. Illustration Ne. § shows the details of the plane which 

is $4 feet long and 19 deet & inches high. 

INCE the World Wer aviaton has 
} progressed by leaps and bounds: its 
phenomenal growth probably only sur 

passed by the development of radio-comnim- 
mication. Ome of the ereatest achievements 
along this live is the Junkers all-inetal cabin 
airliner which is made from an alloy closely 
resembling duralumin. The plane, which 
3 the first of its kind. will be used in the 
German passenger service. With a Jength 
of 4 fect, a height of 19 free & niches, and 
zo wing spread of 100 feet, this huge plane 
is one of the largest which has been bullt. 

The plane ig mude of cortugated sheet 
metal and is completely equipped with all 
of the latest devices and inventions nade in 
the art of aviation. The passenger cabin 
has non-breakalde windows arranged on 
either side, comfortable seats provided for 

the passengers and clectric lights. In spite 
of the fact that it is entirely fire-proof, 
liquid fire extinguishers juve been installed 
as ul added precaution. The plane can be 
so arranged that hospital paticnts. cum lie 
qiackly transported from one plice to an- 
other without any fear of danger or injury 
which may be produced from excess vibri- 
hon or bumping. Thus, emergency cases 
can be rushed to hospitals, from out of the 
Way places and many lives saved. The pilots’ 
dial control compartment, which may be 
seri itt the photograph, is arranged so tliat 
The navigator and pilot are afforded a clear 
view Of the route at all trmes. The plane 
ss Equipped with a double set of instruments 
tm] controls, so that the craft may be mi- 
ninulated from either side. Ample space 15 
provided tor trunks and lugeare which are 

mistalled i the side of the body and Trot 
food is carried in special comainers of the 
vacuum wall type. 

The tnethods of joining metallic materials 
which are available to the aircratt builder 
are esther mechanical or thermal] in nature, 
The thermal means embrace forge welding, 
gis welding, electric welding, soldering and 
brazing, All of these involve the partial or 
complete melting of metal similar to or 
(ditferent [rom the purts being joined. Gas 
welding is the most successiul of all of the 
meting processes. The particular means 
used ecmplovs hydrogen and oxygen or 
acetylene and oxveen to produce the heat 
heeessary toa fuse the metal to be jonved, 
This new all-metal plane is held together 
with tTivets and welding las been resorted 
to only in a comparatively few places 
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Kuropean Planes 
DESIGN OF LARGE ALL-METAL PASSENGER PLANES, WHICH 

BESIDES SLEEPING AND DINING FACILITIES 

——- )) = 

At the right is a view of the rear 
end of the plane. «A small door 
has been arranged &o that if may 

be swung outward and the mechanic 
can enter, The door is then sé- 

corely bolted in place. The aupport- 
ing and the strengthening braces, 

both in the door and in the interior 
of the plane are clearly shown. 
Much of the strength of the plane 
depends upon the judicious place- 

ments of these braces. 
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An interior wew 
of the finished pas- 
SEN PEP caoin ls 

shown. at the right. 
The Iluggage-rack 

may bt scen above 
the windows. The 
upholstered stats 
iiuay be made inte 

comfortable berths 
iG accomodate 

over = night pas- 
sengers, The in- 
teriar of the cabin 
is finished in at« 
tractuive color har- 

Tien, 

ie. 
OS 8 a 2 5 
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Food for the trip is aout 
im @& mctal bin which ts 
shown above. The lattice 
work irame is entirely made 
of metal and riveted together, 

Below we have a siew of the cabin showing 
the berths made up. Note the size of these 
bertha which are @ great deal larger than 

(those found on most railroad trains today. 
Thus the passenger travels in loxury and 

comfort: in record <ime 

Trunks and suitcases are placed within the body of the plane itself. 
A door which opens in the side of the plane provides for their 
insertion. A number of metal tracks, which are clearly shown in 
the photograph, make it possible for the luggage to be casily shifted, Note that 
the plane is made of corrigated sheet metal which greatly adda to its strength 
and durability. During the war the Germans constructed a few planes with metal 
bodies, but this is the first time that an all-metal plane of such large size has 
been built in quantities. The plane was designed and constructed at the famous 
Junkers factory in Germany, he plane has already made several record fights 
and since 1926 Germany has been provided with the moat complete aerial traffic 
service of any coyntry in the wogld. The passenger is provided with a specially 
prepared air map of the route, which enables him to locate places of interest alone Note the size of the individual comparitmcnts shown in the 

the way. Phateeraph above, 
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The above phote-drawing indicates an episode ln future ans-oceanic flight 

employing the new types of aircraft indicated in the Photos on this page and 
i it will be noted thot the crew, ofter examining in @of cover illustration. 

B AVERY day we hear of new strides 
being made in the field af aviation, 

Bt New types of skids for the heavier 
planes: mew constructions for the lighter 
plahes, airplanes that are able to fly powered 
with but a single motorcycle 
engine; others which because of 
their high power attain phenom- 
enal speeds. 

But the trend im modern avi- 
a#t10n 18 primarily based upon 
the factor of safety. Making 
airplane flights absolutely safe 
mm any kind of weather and in 
any storm is the aim of modern 
designers. Even at the present 
time, acronauts are busy with 
devices to prevent stalling and 
tail spms. Others are making 
aviation safer by developing 
ideas similar to that shown on 
this page, 

From a éxamination of the photographs 
it will be seen that the plane illustrated is 
an all-metal liner, having a great wing 
spread; giving it both a slow landing speed 
and exceptional lifting power, It 15 pro- 
pelled by four motors, one of which is in the 
iront of the pilot's cabin, two suspended 
itom the upper wing, and the fourth, on 
the passenger compartment. This passencer 

compartment hangs from the rest of the 
stricture, 60 that it if ‘free to move (within 
a limited distance) in any direction. This 
movement will, it is the designer's mtention, 
overcome aif sickness. T[nasimich as this 
depending body is connected by a very sim- 
ple arrangement with ailerons, it serves also 

tO automatically stabilize the plane in very 
atorthy weather. The pontoons are large 

encugn to permit the plane to float and it 
can take off from either the surface of the 
water or from land, bécause of the autoine- 
bile wheels disposed within the body of the 
Porntoons., The wheels are lowered at will. 

Here Is a three-quarter view of the model, Nustrating the 
principles of this unique alreraft construction. 

ln order to avoid many struts and braces, 
the wings of the plane are of cantilever 
constriction ard covered wuth 
metal, The. pilot's cabin ated 
the passenger coach are sufh- 
ciently cross-braced to prevent 
accilental damage im case of a 
rapid foreed landing. The Iat- 
ter is impervious to water and, 
as the illustration indicates, js 
equipped with both wheels and 
submergible propeller, The rea- 
sons for the latter constructions 
will become apparent directly, 
Let us suppose that in landing 
on the ocean, a huge wave 
smashed the wing as is depicted 
by our artist. An examination 

Wii AaMmencanradioahistory.com 

the wreckage, climtd dows inte the passenger car, Which will be cut 1 

from the airplane, and then proceed on the remainder of its Journey like 

any other maotor-boat. 

A front view of the model, 
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Airplane Motor Life-Boat 
By JOSEPH H. KRAUS 

_ elie 
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Another plamée is seon im flight. 

of the wreckage meicates that there is na 
possthility of saving the plane, so the crew 
climbs down into the suspended passenger 
coach, Locking the hatch tm place, they cut 
loose from the plane, dropping the coach to 

the platform below. Throwimg the motor 
inta pear with the agtomobile wheels, the 
100 or IM}-foot passenger coach moves off 
the platiorm and drops into the sea. From 
this point on, the submerged propeller takes 
care of the coach, which proceeds to the 
nearest land under its own power. In other 
words, the wings have been left behind and 
the remanuog part of the airplane now be- 
comes a motor boat. 

should the trouble occur suddenly mm mid- 
dir, it is conceivable that the passenger 
coach could be cut loose from the plane on 
is descent, as our front cover shows. The 
beat-lke cabm could be dropped into the 
water before the wrecked plane even came 
to Test on the surface, or because of the 
impact, be smashed to pieces. This plane 
was invented by Arnold W. Genrtich. 

The wings: are mot cross-braced, 
because their cantilever. construction can. support the weight 

of the craft. 
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Street Traffic Will Flow 
New York Building to span thor 

Le ; eae daemte 
“VANDERBILT AVE. 

NEW FORK 
CENTRAL . 4 
SUL GING 

Vi4 DUCTS - 
GAAND CENTAAL 
TEAMINMAL Sof DINGS 

DEPEW PLACE 

R PEDESTRIAN 
SIGHTING! 
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The illustration here shows 

the New York Central Build- 
ing threugh which Park 
Avetue trate will tow. The 

building will be fitted with 
two ramps on the 44th Street 
side, and tHe on the 4nd 
Street side. Traffic congestion 
will thas be greatly eased. 
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EW YORK'S most remarkable and interesting skyscraper 
will be the New York Central Building, which will stand 
squarely in the middle of Park Avenue, with its huge tower 
higher than the Washington Monument, 560 feet above the 

street. The building is anchored with steel piles, sunk in solid 
rock, fiity feet below the pavement. These pass through two levels 
of railroad tracks, It seems incredible that through the building 
itself wil pass all the automobile and pedestrian traffic that now 

traffic, a feat only made possible by a moct novel system of ramps 
and viaducts placed as shown in the illustration. The main lobby 
of the building, located between the ramps, carrying the new cle- 
vated roadways, will be 20 feet wide and 40 feet high, extending 
trom 45th to 46th Streets. A bridge across Depew Place, at the 
l5th floor of the new building will connect with ‘the old building 
where the present offices of the railroad are located. Attractive 

goes up and down Park Avenue. Furthermore, the traffic across 
45th Street wil! fow beneath the north and south bound Park Avenue 

Wana Aamercanradia 

arcades, passing through the building, will be provided for pedes- 
triams a5 a continuation of the Park Avenue sidewalks. The ramps 
will extend entirely through the building, isolated from the lobby. 

Hhistary.com 



Science and Invention for January, 1928 

Through City Skyscraper 
oughfare with rail tracks below 
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At the right is an fllustra- | 
tlon showing how the 35 
story skyscraper will lovk 
wheo completed. This huge 
office structure, 9 feet high, 
Will span the traffic thor- 
oughfare with rail tracks be- 
low. The situation of the 
trafic ramps and railroad 
trains is shown in the large 
illustration. The bullding is 
now under sonstrucHon on 

the blocks surrounded by 
45th and 46th Strects, Van- 
derbilt Avenue, and Depew 

Place. 
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(This improvement will be of vast importance to the traffic on Park 
Avenue and will eliminate congestion at the north end of the Grand 
Central Terminal, by the opening of Depew Place. A raised road- 
way 16 being built on Depew Place between the Hotel Commodore 
antl the Grand Central Terminal, corresponding to the one already 
on its western side, so that traffic will flow around both sides. Where 
the two streams meet at the northern end of the station, a viaduct 
will be buitt along and over 45th Street. The northern incline will 
occupy the block between 45th and 46th Streets, running into the 
center of the viaducts. The southern incline will extend a block 

or more on either side of the station, thus there will be a space for 
the continuous flow of north and southbound traffic. Construction 
work has already commenced and the building Program has been 
laid out so as to cause the least possible interference with the 
present street trafic. The roof and tower of the new building is 
to be illuminated at night and will provide an additional aerial 
landmark ior New York City. The exterior of the building will 
be of [niliana limestone for the first four stories with exterior 
brick walls above. The architectural motif is to be along strictly 
classical lines with decorative features subordinating. 

Wi amerncanraqcdonistor.com 
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At ‘the. left ¢ the tewers of i the 
Hudson River Bridge are 
compared to the Woolworth 
Building. The bridge is to 

have towers which will be 
G0 feet high, the Woalworth 

Building is 79? feet high. 
The bridge itself will be 

195 fect above the river. 
The total length, including 
the Approaches, will be I's 
miles long and the length of 
the main span between the 
two towers will be 3500 
the 3 The eekatetiens a 

a ey oll EFS W 

HUDSON RIVER ORTH | ee ee by ted det en 
BRIDGE TOWER BUI LDING ethodl. 

650 FEET HIGH 

EW York City is to have the largest 
: bridge in the world. A huge sus- 

pension structure oné aril one-halt 
miles long, with towers standing 650 feet 
high, is to span the Hudson River from Man- 
hattan to Fort Lee, New Jersey. The road- 
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ways will be 195 feet above the river and 
will accommodate trams, pedestrians, and 
automobile traffie. The total length of the 
Span between the two towers will be 3300 
feet, the longest in the world. Estimated 
by its span, the Hudson Bridge is not only 

Faur 
each one 

DEAD W6rT, between 

OF BRIDGE 

LO00.000 
TONS 

LIVE LOAD _— 
CARRIED IS /; 

V4OF DEAD / 
WEIGHT. ii 

| | IT 

Above the live and 
dead welght of the 
bridge i compared. 
The live load car- 
Tied if one-fourth 
of the dead weight. 

732 FEET 

Pe 

Halieaiene renrigegy VF, 
ie nprouiret 

the longest of bridges ba so much so that 
it stands by itself, outside the range of 
comparison. The towers of the bridge are 
one-third higher than the Pharos and four 
times as high as the Colossus. The only 
prominent edifices which exceed these towers 
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Greatest Bridge 
largest span, connecting Manhattan 

with New Jersey, will be 114 miles long and 
will tower 650 feet high 

one-eighth as much as the pyramid of Gizeh, 
suspended in air, or the total weight of ten 
Woolworth Buildings: This huge. mass of 
steel and masonry will be supported by four 
cables, cach one 5,000 feet long and 36 inches 
in diameter made up of smaller cables about 
ane-fhitth of an inch thick. The engineers 
have allowed a sag of 400 feet in the 3500 
toot span so that the tenston on the cables 
might not be too great. The weight of the 
bridge and therefore its mertia will be so 
great that the force of a gust of wind would 
be spent before the bridge would move ap- 
preciably. The steady force of a high wind 
would held the center of the bridge twelve or 
eighteen inches owt of its normal position. 
A maximum swing ‘of five feet is allowed 
in the design. In cold weather the contrac: 
tion of the cables will raise the bridge about’ 
hve feet and the two towers will move about 
seven inches towards the center under @ load. 
The concrete floor of the bridge will be sup- 
ported between the suspension members from 
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Leviathans, 
050 feet 

long, could anchor in 
the span between the 
two towers. The Span 

these two 

towers if to be 3500 
feet, the largest in 

| the world. The tow- 
| @fe are higher than 

the Washington Mon- 
dment, 

3500 FEET 

| Prewenee (950 FEET EACH) | 
\. CANANCHOR IN SPAN. ¥ 

m height are the Woolworth, and Metro— 
Pee Buildings in New York amd the 
Eittel] Tower in Paris, The greatest pyra- 
mids in Egypt have an estimated weight 
of about 8,000,000 tons. The bridge over 
the Hirdson will weigh [AMOK tons, or 

APOUNT OF CUBIC 
YARDS OF MASONRY 
AS COMPARED WITH 
THE WYOOLWORTH 

— ti 

The number of cob- 
ic yards of ma 
gonry which will be 
used in the ¢on- 
struction of the new 
bridge compared to 
Woolworth Bld-. 

iWin amercanraoiohnstor com 

-weather or the movement of traffic. 

me cables by great steel trusses all riveted 
together, yet this solid structure will be 
suficienly elastic to pive without cracking 
or breaking as the bridge swings up and 
down, or from side to side because of the 

The 
cables will be anchored on the New York 
side m a huge mountain of concrete and 
granite. On the New Jersey sete tunnels 
will be bored more than 100 feet inte the 
ledge of the Palisades and the cables an- 
chored m the rock itself. Each leg of the 
tower will rest on a separate reenforced 
concrete base 4) fect by 100, resting on bed 
rock and faced with granite. To build these 
foundations the river bottom must be exca- 
vated for about 100 feet under water to 
reach the bed rock. New York has held 
the distinction of having the world's largest 
bridge once before. Since P17, however, 
the St. Lawrence Bridge at Chuebec has 
been the longest, with a span of 1,880 feet; 
however, it will be dwarfed by the new 
Hudson River Bridge. Two sidewalks: 
eight roadway lanes, and four electric rail- 
way tracks will provide communication be- 
tween the two states. The bridge will be 
built in-two stages, the first including the 
emistruction of the span and roadways, suf 
ficient to handle the imitial traffic expected ; 
the second including the completion of the 
roadways and the buildme of four lanes of 
rapid transit tracks or bus lines, whichever 
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to Sp an Hudson 

Masonry nearly equal in volume to _Wool- 
worth Building. Wire in cables would reach 
from New York to Columims, 0., 750 miles 

may s¢¢m expedient. The first stage wll 
cost approximately $50,000 000, ard the lat- 
ter stage an additional $25,000,000, making 
the total estimated cost of the completed 
structure between 260,000,000 and $75,000,000. 
A work so stupendous a5 this in its propor- 
tions may be contrasted with the previous 
major achievements of mankind, both ancient 
and modern, in the engineering and architec- ~ 
tural field. 

The new bridge will form the closest con- 
nection which has ever been made between 
the two states, New York and New Jersey; 
it is not expected, however, that it will su 
percede the ferries now if use or the vehicu- 
lar tunnél, but rather to supplement and asd 
them in bridging the gap between the two 

" states and further affording an outlet for 
the metropolitan area. It will also afford a 

' mam auto highway connection between New 
England and New Jersey, Pennsylvania, and 
the south, that will avoid to a ange extent 
the congested districts of New York and 
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The total Weight of the new 
Hudson River Bridge will 
be’ approximately fore 
tons, which is equal 
Weight to ten Woolworth 
Bulldin fach ane Weigh. 

ing 1, tons. The cables 
Cartled by the Hhtge artif- 
clal mountain of concrete 
and granite will be om- 
bedded in solid rock. The 
construction work began on 
the New Jersey fide with 
the building of a tower. 
The bridge is expected to 
be completed in 19327 and 
will then be opened for in- 

itial trac. 

TEN WOOLWORTH | = 
BUILDINGS 

lOO 000 To AL, BRIDGE 
EACH. 

1 000 O00 TONS 
Y, 

ries the two wires trom shore to shore, 
After being trued up the wires are securely 
anchored at each end. Beauty has been an- 
other factor to receive attention. Cass Gil- 
bert the architect, has added grace to the 

Le BL 

hcient to hear the werht of the Hudson 
River Bridge will have to be thicker than 
the average tree trunk. These wire cables — 
will have a carrying strength of 330,00) 
tons each, as compared with 125,000) tons on 
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vicinity. Trafhe coming along the Lincoln 
Highway from the south will pass around 
Newark by a route soon to be constructed 
and will cross the bridge to Manhattan far 
above the congested part of the island. The 
Washington Bridge across the Harlem River 
will connect the highway with the Bronx 
and the Boston Post Road. The new bridge 
will algo open a large area of New Jersey 
as a suburban district for New York. Trai- 
fic surveys and estimates indicate that §,000,- 
000 private vehicles and nearly 500.000 buses 
Will use the bridge in the first year after it 
is opened. “By 1960 this traffic is expected to 
increase to 16,000,000 pleasure vehicles and 
1,600,000 buses, The theoretical capacity of 
the roadways of the bridge 14 more than 3(,- 
000.000 vehicles a year, but it 1s assumed 
that before such a volume of trafic 15 at- 
tained, other Hudson River crossings will 
have been provided. 
The task of stretching the*cables wall not 

be an «easy one. The initial step will be the 
first continuous commection through the air. 
By use of boats and shore winches, wire 
ropes are strung across the river from 
tower to tower. These wire ropes then be- 
come the support of a temporary working 
plattorm called a “footwalk.” Great sincle 
cables are the prevailing practice when paral- 
lel wires are used, and they are “spun” a 
wite at a time. Parallel wire cables suj- 

huge structure which has been worked out 
by Othmar H. Ammann, the bridge engineer. 
The proposed design calls for striking utili- 
zation of the monumental character of the 
two towers and approaches, 

the Delaware River Bridge, and 45,000 on 
the Brooklyn Bridge. In the “spinning 
process’ two lengths of wire are looped 
around a pilley hanging from an overhead 
travelling rope. The travelling polley car- 

The sew bridge, which 
ip to Be one ond one- 
half miles long, if 
Placed upon the lower 
end of Manhattan Isl- 
and, woold reach from 
the Battery to Canal 
Streot, approximately 
7,20) feet, or one and 
t#ne-half miles, as 
shown fn the illustra- 

tion below. 
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HUDSON RIVER BRIDGE 
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BROOKLYN BRIDGE 
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BRIDGE 
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ESTIMATE OF f 
HUDSON RIVER 
TRAFFIC Ano 
AMOUNT DIVERTED 

| TO NEW BRIDGE 

An estimate of Hud- 
eon River traffic and 
the amount to be 
diverted to the new 
bridge is shown in 
the graph above. 

Above, the new bridge 
is compared with 
other famous brid 
Spans, which will be 
greatiy outclassed, 

af 
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CHAPTER All 

“WITCH! GIVE BACK MY SISTER!" 

OW’ long we were within that glare 
[ do not know; it seemed unending 
hours. It was, of course, only 
minutes—seconds, perhaps. I be- 

came aware of a permeating shadow, a dark- 
ness gentle and healine. 

I raised my head. We were moving tran- 

quilly, slowly—with a curious Ssugeestion of 
homing leisureliness, through a soft, blue, 
shimmering darkness. There seemed to be a 
him over my sight, dazzlement from the un- 
earthly blaze, I- thought, shaking my head 
impatiently, My eyes focussed upon an 
object a litth more than a foot away, and 
my Teck grew rigid, my scalp prickled, 
while I stared, unbelieving. 

That at which I stared was—a skeleton 
hand. Every bone grayish. black, sharply 
silhouetted, clean as some master surgeon's 
specimen, tt was extended as though cluotch- 
yr at—clutching at—what was that toward 
which it was reaching f 

Again the prickling over scalp and skin— 
for its talons stretched out to grasp a steed 
that Death himself might have ridden, a rack 
whose hare skull hong drooping over bent 
vertebrae, [ raised my hands to my eyes 
to shut out the ghastly sight. And swiitly 
the bony hand moved toward me, was before 
my eves, touched me, 

The involuntary cry wrested from me 
was strangled by swift realization. 

The skeleton hand was my own. The 
mournful, ghastly mount of death was— 
our pony. And when [ looked again I knew 
what I would see—and see them [ did— 
two tall skeletons, skulls restme on their 
bony arms, leaning agamst the frame of the 
beast, tee 
Ahead of us, fdating poised upon the sur- 

‘face of a glistening cube, were two women 
skeletors—Ruth and Norhala. 

Eh 
a 

FOURTH INSTALMENT 

PT eee eed iis 

Synopsis 

Dr, Louis Thornten ia traveling through 
Tibet with his Chinese servant-cook, Chiu 
Ming and two ponies that carried the [m- 
pedimenta, They came tipon a white man 

who Introduces himself as Richard Keene 
Lirake, Drake's father hed been verr¥ 

friendly with Thornton, The three decide 
to tarry on and come upon Martin Vent- 
nor, & geologist, and Euth, bis daughter. 
The fatter are guarding themselves against 
hundreds of soldiers who belong to an age 
at least twenty centuries back. While es- 
caping they are attacked and would have 
been exterminated, were it mot for the 
timely intervention of WNorhala, a tall, 
beawvtiful, metallic-haired woman, whose 
control over lightning and over heavy 
metallic blocks was phenomennl These 

blocks, at her coanmand, would make a 
bridge for her to walk on or form them: 
selves inte battling mensters to orotect 
her or obey her every whim. Chit-Ming 

ig killed in the battle, the survivors leav- 

ing with Norhala. Euth and Norhala get 
an one af the blecks. The others stand 
upon a second composed of four smaller 
ones joined together by their awn peculiar 
super-mormal power. The platterms speed 

through space at a terrific tate, Not en- 
tirely without adventure, the group finally 
armive at a fegion of intolerable life, 

Ruth still with Norhala—Dut not the same 
Ruth. 
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Tt was the light about us that did it. A 
vibration within the partly explored region 
of the ultra-violet and the unexplored region 
above it; the home of the Reentgen ray and 
these other radiant phenotnena akin to it. 
Yet there were differences, for there was 
none"of the misty halo around the bones 
seen always with the A-rays, reminders of 
the Hesh which even they cannot render 
Wholly mvisible, The skeletons stood out 

Wank Smencanraqcionistor com 
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by , Nerritt 
Author of ‘THE MOON POOL", 
'THE FACE IN THE ABYSS" etc. 

clean-cut, with mo trace of Aeshly vestments, 
1 crept over. 
“Don't look up yet.” I said. “Don't 

open your eyes. We're going through a 
queer light. It has an X-ray quality. You're 
Fome to see ime as a skeleton—" 

"Whatr" shouted Drake. Disobeying my 
warning, he straightened, glared at me, And 
disquicting as the spectacle had been before, 
fully understanding tt as I did, I could not 
restrain the shudder that went through me 
at the strangeness of that skull which was 
his head thrusting itself toward me. 

The skeleton that was Ventnor turned to 
me ard was arrested by the sight of the 
flitting pair ahead. I saw the fleshless jaws 
clamp. They opened to speak. 4 
Aco upon the skeletons in front of us 

the Hesh came back. Girl and woman stood 
there once more robed in beauty. So swiit 
was the transition that even to my matter- 
of-fact mind it smacked of mecromancy. 
The next instant the three of us stood look- 
ing at each other, clothed once more in the 
flesh, and the pony was no longer the steed 
of death, but our Shagey-haired, patient 
little companion, | 

The light changed. The high violet had 
fone from it. It was shot with yellow 
gleamings like fugitive sunbeams. We were 
passing through a wide corridor that seemed 
to stretch unendmely. The yellow light 
prew stronger. 

The corridor opened into a place 
whose immensity I have no images. 
Temple it was in solemn vastness, bot 

unlike any temple ever raised by human toil. 
Within its silence brooded a spirit, unearthly 
and gigantic. In no ruin of earth youth had 
I ever sensed a shadow of the strangeness 
with which this was instinct, No—nor in 
the shattered fanes that once had held the 
gods of old Eevpt, nor in the pillared shrines 
of Greece, nor of Rome. 

AIl these had been dedicated to pods that, 

for 
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whether created by humanity, as science be- 
heves, or creators of humanity, as their 
worshipers beliewed, still held a therm that 
essence we term human, The spirit, the force, 
that filled this place had in it nothing ot 
the human. | 

No place? Yes, there was one—Stone- 
henge, Within that mystic monolithic circle 
I had felt a something akin to this; au 
inhiman, a brooding spirit, stony, stark, un 
yielding—as though not men but a people 

of stone had raised the great Menhirs. 
This was a temple built by a people of 

metal, 
It was filed with a soit glow, ike pale 

sunshine, Up irom its foor arose hundreds 
of tremendous, square pillars, down whose 
polished sides the crocus hght seemed to 
flow, So wide was the space between them 
that Notre Dame itseli might have been 
laced within it—nor would its highest tow- 
ers have reached their tops. - 

Far, far as the gaze could reach, the col 
umns marched, oppressively ordered, oppres- 
sively mathematical. “And irom this tmas- 
siverness distilled an aura mysterious, me- 
chanical, yet living; something priestly, 
herophantic—as though they were cuarcdians 
of a shrine, 

High wp among the pillars floated scores 
of orbs, pale-gilt frozen sims. Grent and 
small, 
stranee lominaries gleamed, fixed and mo- 
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through all the upper levels ‘these. ~~ 

Ventnor broke into a mn, holding 
an The floating figures of Norhalg and Rath had drawn close to the disc... 

hit rifle at the alert ... For Norhala had 
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soured up toward the finmting rose of the dist ,,.and past ber floated Ruth ,, ."" 

tionless, hanging unsupported in space. Out 
from their shining spherical surfaces darted 
rays of the same pale gold, rigid, unshift- 
ing, with that same suggestion of frozen 
stillness. 

Slowly, now, we were gliding through the 
forest of pillars. So effortless, so smooth 
our flight that we seemed to be standing 
still, the tremendous columns flitting past 
us, turing and wheeling around wus, dizzy- 
ingly. Ady head swam with the mirage mo- 
tion, | closed may eyes. 
“Look! Drake was shaking me. “Look !" 
Half a mile ahead the pillars stopped at 

the edge of a quivering curtain of green 
luminescence. High up past the pale gilt 
suns its smooth folds ran, into the golden 
anther mist that canopied the columns. In 
iis sparking was more than hint of the 

tlanting corpuscles of the aurora. And all 
ahout it plaved shifting, tremulous shadows 
formed by the merging of the aureate light 
with the curtain’s emerald gleaming. 
Up to its hase swept the cube that bore 

Ruth and Norhala and stopped. From it 
keaped the woman, drew Roth clown beside 
her, and turned and gestured toward us. 
That upon which we rode drew close. I felt 
it shudder beneath me, felt, on the mstant, 
the magnetic grip drop trom me, angle cdown- 
ward and leave me free, Shakily, I arose 
from aching knees. Ventnor flashed down 
and ran, rifle in hand, to his sister, 

Drake stooped for his fallen gun. I moved 
unsteadily toward. the side of the clustered 
cubes, There came a curious, pushing mo 
tion, driving me to the edge. Sliding over 
upon me came Drake ind the pony. The 

Wits = menos nradionis tor com 

cube tilted, gently, playfully—and with the 
slightest of jars, the three of us stood beside 
it on the Aloar, the little beast stretching its 
legs, lifting its feet and whinnyine. 

The four blocks that had heen our steed 
broke from each other. hat which had 
heen the women’s glided to them. The four 
clicked into place behind it and darted from 
sight. 

"Ruth!" YWentior's. voice was vibrant with 
his fear. “Ruth! What has she done to 
your 

We ran to his side. He stood clutching 
her hands, searching her wide, unseeing, 
dream-flled eyes. Upon her face had deep- 
éencd the calm and stillness that were mir- 
rored reflections of Norhala’s unearthly 
tranquility. 

(Couttived on page 840) 
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The above shows how the new elec- 
trical saw is used, With its ald one 
Mla tah accomplish the work of five, 
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S\\ No more need the modern housewife. == 
: | hang ber clothes om the: lina- and = oe 

‘ for the sun to ehine and the wi = 
blow. Here-is an electrically- beaten = 

clothes-irier. : 
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Here is a very reasonably priced 
combination washer and wringer. 
Either can be worked independently 

of the other, if desired. Hf 
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One of the Hghtest washing ma- “ 
wy | chines is indicated above, This fits \ 
\\ into any tub and will handle three . “8 

Sheets of the equivalent. 
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Iofra-red rays produce ut 
a  fpenétrating heat |}! 

i, Which will not bern ‘J) | 
; bi mae ae This is for !i) 

i y; cal treatments, i 
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eta lg we have & 

1 du extractor 
1 | which will taxe = 
Nf care of citrous : 

The motor shown above will do every- 
. thing from slicing potatoes to knead- 

lng deugh Yor bread. An attachment 
Will even clean tour silverware. 

oN mene, \ \ 
\ An electric clock for 

j \ alternating ¢urrent cir- 

, cuits is indicated at 
the left. This, when 
cote set, remains ac- 
corate to the second. 

" fruits. It is elac- 
ttically operated. 
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For the modern rages } Wh 

| 

‘  preeeinndi 7) Hh 
An automatic stoker which continuously Mon 

electrical stoves exhibited aE ay 
at the Elettrital Show “le 
Which set into the wall, 

j 

feeds the fire and removes the aghes. It l 
fe can be thermostatically controlled. 
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=== The newest types of 
=—— lamp shades ore made of 
== celluloid, artistically dec- 
— otated and opalescent in : 

thair fexture, = 
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\ Lett for hospitals alone. Her 
15 an ultra-violet lamp for bom 

Lice, 

NE can always expect to find some- 
thing new and novel in the elec- 
trical feld at the yearly Electrical 
Show held m Grand Central Pal- 

ace, New York, and on these pages we show 
only a few of the high-lights of the count- 
less numbers of electrical articles which 
impressed thousands of visitors who daily 
sur@ed through this monster exhibition 
palace. . 

Unfortunately, in this small space we can 
say but a few words concerning each of the 
various items. 

For instanée, there is a handy electric 
gaw which can be used m many ditter- 
ent ways. The saw is of the rotary type, 
driven by an electric motor. It can be used 
for breaking up wooden conerete forms, 
making shelving, sawing out boards, notch- 
ing rafters, mitering, cutting out pockets 
and many other purposes, [t is attachable 
to the ordinary socket and cam be used 
wherever wood is.to be cut, whether at 
lants, factories, hotels, machine shops or 
umber camps. The physical exertion i én- 

tirely absent with an article of this nature, 
aml one man can do the work of five men 
ordinarily, Well balanced and guarded, with 
an adjustable cut, the tool presents a very 
satisfactory product, 

A litthe further on in the exhibition pal- 
ace we come upon-a new washing machine, 
very reasotiable in price, This machine has 
a corrugated disk in the top, made of alurmi- 
num, Which forces hot suds through the 
clothes 120 times every minute. The tub 
is made of copper, nickel lined, and so ts 
easy to keep clean. The wringer connected 
with the motor can be operated independ- 
ently of the washing machine, or both may 
be operated together. The outstanding fea- 
ture of this article is its simplicity and its 
moderate cost. 

we = 

pun Fay treatment ig not = A Christmas tree holder wi 
== lights at its base, outlets f 
== tree lights, and a well fo 

water is shown above. 
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This moter-dHven washer 
wathes clothes in your tub 
by the vacuum cup principle. 
It can also be osed with 
Various attachments for 
sharpening knives, operating 

cream whippers, etc. 
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We have Dut to turn around and we find 
another exhibit in the form of a lamp pro- 
ducing an intense penetrative heat. This 
lamp produces an abundance of tmfra-red 
rays and is employed medically in the treat- 
ment of pains resulting from inflammations 
or bacterial invasion. -While produc in- 
tense heat, there 15 little danger of a burn, 
It 18 claimed that the lamp gives excellent 
results in the treatment of rheumatism, con- 
gestions, colds, and wherever heat is desired, 

Many of us have coal furnaces and would 
like to convert these furnaces into auto- 
mate systems. The present age seems to 
be gradually turning to the employment of 
things entirely automatic in their action. For 
those who prefer to keep their coal-fired 
furnaces, there 15 an automatic stoker which 
can be attached to any furnace or bouler, 
and it will feed buckwheat or rice coal to 
the fire-pit and insure its proper combustion. 
This stoker is fitted with a blower, which 
supplies the air for the proper combustion 
of the coal, and also has a continuous worm 
teed for the coal, coupled to a thermostat, 
The coal placed in the hopper is gradually 
fed into the furnace at a rate depending 
upon the desired temperature. As it burns 
and turns to ash, another continuous worm 
conveys the ashes out from the fire-pot to 
the receiving hopper. The only attention 
which a furnace of this nature requires is 
the hlling of the hopper with coal and the 
removal of an ash-can occasionally, 

Turning our attention for a moment to 
articles for kitchen use, we find a new 
style of electric stove Which should be ideal 
for modern small apartments. This is a 
three-burner type electric range, which fits 
Tight into the wall, thys saving space. Each 
stove is properly ventilated so as to carry 
of cooking odors and inasmuch as there are 
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= Here 15 an automate = 
== percolater with a ther: = 
== mostatic arrangement —— 
= in the base, making === 
= overheating impossible. = 
== A button fre-sets the = 
a= thermastat. = 
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Here is & washing machine 
With a Whitling drier, all 
ortions of Which are 
leavily coated With #iati- = 
el, The drier has no holes, = 

S = tae 
ota aa 

no lees, there is to difficulty in sweeping or 
mopping under it. 

For the same kitchen there is an interest- 
ing electric range and lemon juice extractor 
with a whirling spimper run much the same 
as those used at lafre soda fountains. The 
article ts easily cleanable, 

The housewife who finds that she must 
prepare meals for a rather large family can 
see the advantages in a food mixer, -meat 
chopper and general all-around utility pootor, 
which will do everything from. pecling: spo- 
tatoes to mixing dough. rid 

Then there is an electric clock which keeps 
absolutely accurate time. It is connected 
directly to the 110-volt source of supply and 
consumes but two watts of energy. Never- 
theless, in most cities (depending of course 
on the source of current supply), this cloék 
contmues to accurately check off the hours, 
correct to the second. 

For the home laundry, a clothes drier that 
will dry the clothes electrically in less than 
an hour, will be found on exhibition. By 
its aid, it docs mot make any difference 
Whether the wind is blowing or whether tt 
is raining, the clothes dry just the same and 
dustlessly, without the possibility of tearing. 
This consists of an electrical heating coi 
in the bottom of a large cabinet, arranged 
for the free circulation of air with suitable 
racks upon which the clothes are suspended. 

There are, of*tourse, many washing ma- 
chines of different types. Each individual 
owner likes his own kind of a machine, but 
one of the midgets tn size that does remark- 
able work is a motoredriven turbine wheel 
set right into any wash tub. This sucks 
in the water through a large number of 
holes and then ejects it forcibly, causing 
the water to circulate im and about the 
clothes and agitating the clothes quite vic- 

(Continwed on page B69) 
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Skaters 

By HUGO 
GERNSBACK 

CE skaters are constantly looking for 
new pleasure, and any new ice sport 
that comes along, is usually greeted 
with enthusiasm. Some years ago, 

| constructed a simple apparatus which 
[ termed the Molter-lFlup, and which 
was used with excellent results on a small 
lake, i the country. The wea is very 
simple, and consists in a few words, of 
a large wagon wheel attached to a small 
fractional horsepower electric motor 
The wagon wheel has ordinary handles, 
attached at its circumference, as shown 
in the illustration. The wheel revolves 
at a fair speed, not too great ta make 
the sport dangerous; say about two revo- 
lutions per second or 120 revolutions per 
minute. The skater comes along, grab 
one of te handles and whirls around, 
om complete turn. At a predetermined 
point, he releases his hand hold, and the 

Witlag diagrams for the motor, as well as the 
lights atop the pele, are shown below; to- 
gether with an optional desig of home-made 
wheel. In this design of wheel, two by six- 
iach planks are martised at the center, and 
bolted to a Standard machine beit pulley, 
the hub of which clamps te the revolving shaft. 

LIGHTS 

Fioakeeas 
' VOLT LINE , 

J WIRING 
DIAGRAM 

¥ 

ABOUT 2FT DIAMETER 
BELT PULLEY, 

OPTIONAL 
WHEEL DESIGN, 

oF RIES 
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The motor-whip is bete Geen im action on an 

motion imparted to him by the whecl, 
shoots him of at a tangent. The 
kame 1s supposed to be played in 
such a tashion, that the skater 15 

not allowed to move his feet to assist 
the propulsion speed! which he has 
obtamed from the wheel. 

Naturally, the distance traversed 
by the skater is determined by a num- 
ber of factors, such as sharpness of 

TWISTED BELT FOR 
| PRORIZONTAL .o-—~5 

| (‘ENGINE ¢ 4 
i 
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BELT Pu LLEYON MAIN SHAFT 
1G R,PULLEY 

COUATER= 
SUNK HEARS ENGINE PULLEY. 

Two other designs of home-made wheels 
for the motor-whip are shown above, to- 
eether with several Hints fot varhoos 

belt drives. 

skates, weight of the skater, wind 
resistance, skill in skating. that is 
keeping both feet strictly parallel, 
and other minor points, 
_The sport, however, does not con- 

sist of this one method alone, but 
a number of cames have been evolved 
by me, aml which are also shown 

ice-covered pond. A brand new sport. 

“1 Ae UT isTot ELECTRIC 

Sectional view through motor-whip showing 
spur-gear drive from electric motor, The geut 

teeth ratio may be about 15 te 1. 

in the illustration. For instance, in fg- 
ure |, a double whip w shown, where 
two skaters are flung out. Thus, the 
contest can be stared between couples, 
secing which one gocs out the furthest; 
the one going the furthest, naturally get- 
ting credited with the highest amount 
of points. 

In Figure 2 another simple arrange- 
ment 1s shown, where a marker, with a 
Hag, 15 stationed on the ice. The skater's 
problem is to round that marker one full 
turn, and then itis up to him to see how 
much further he can go on towards the 
goal as shown 

Tt should be understood, that this en- 
tire sport révolves about the fact, that 
a Skater at fo time must move cither 
his feet or legs to actually ar him- 
self, The feet are not to hited from 
the ice and must be held close together, 
parallel. Referring again to figure 
it will be seen that a good deal of skill 



Here is a view of the stage of the new Hammerstein this theatre ds beneath the Silage. The struct 

Storm, with the Entire Sta 
the Next, Makes the 

N the new Hammerstein Theatre, re- 
cently opened in New York City, we 

hod many architectural Wonders, unique 

ft theatre design, The auditorium it- 
ge] f 15 of Pure Gothic desizn Beautiful 

leaded glass panels emblazon the yall. 
suspended from the center of the dome-like 

ceiling, there is an immense Gothic lamp ol 
cpthate wnusital design. The Witlouws tlhiern- 

selves are luminated from heh mad sea most 

of the lighting effects in the entire theatre 
are either ind rect oF Beint=tnidirect Instead 

of the organ pipes being arrayed on either 
Sicle ot tee proscenium Ope, the organi 1 

found in a large SOUT prot room tnneedi- 

ately beneath the stage, The orean music 
bs ue§ through haff le-controlled oOpeninas io 

the auditorium, 
The largest pipe in this organ is 16 feet 

long. The room itself is immense, yet filled 

with pipes in such a fashion that one won- 
ders how it is possible for a man to move in 
and out TOT then, wher changitig or tun 
ing them properly. Even the cathedral gongs 

are confined Im this Sotinid= prof PCM he - 

i ee | th the Stare, fit hich 15 pr ovide ii with 

baffles, to that the volume fan he coutrolled 

at the will of the organist. The console 
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By JOSEPH H. KRAUS 

tsclt 1 on a special platform which can be 
raised or lowered by a motor-driven screw: 
thus the operator at the console can bring 
himself into view or can gradually descend 
beneath the stage-floor level, A second con- 
trol will be found on the switchboard to one 
sile and a little ahove the stage-floor level! 

ORCHESTRA APPEARS ON RISING 
PLATFORM 

The same feature is applicable to the 
orchestra because the entire orchestra plat- 
form can be raised and lowered by motor- 
driven screws, The electric motor is coupled 
to a shaft at one end, and it communicates 
the power through a worm Optrating a serees 
of screws located under the platform. In 
this way the orchestra can be made to rise 
fully into view, or to disappear from sight, 
and even leave their position in the pit with- 
out anyone knowing it. 

THE MARVELOUS ELECTRIC 
SWITCHBOARD 

A word or two now concerning the switch- 
hoard for which Mr, Dolan, Mr, Hammer- 
stein’s electrician is largely responsible 
While this is quite a large affair, it is much 

a ke _ Se ee bes te I . | 
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Theatre in New York. The organ in 
ure is pure Gothic in design. 

ge Flooded with Rain in One Moment and Entirely Dry 
Presentation of “Golden Dawn” Wonderfully Spectacular 

smaller than those found in theatres of the 
same size, Mere we see merely a serics of 
handles, interspersed with a few pilot lights, 
and a single master control wheel, These 
handles are so arranged that they can be 
twisted to the right or leit, engaging in a 
slotted disk. Ordinarily such switches are 
manipulated by hand, or operated by rapidly 
tuming a large screw which communicates 
the motion to all of the switches arranged in 
tandem but mot so at this new theatre. Here 
we find a hydraulic control dimmer. This is 
so arranged that it operates all of the rheo- 
stats by moving a piston approximately eight 
inches in diameter up or down. The dia 
gram for the dimmer control is bricAy in 
dicated in the insert on these pages, It will 
be found that when the valve is turned as 
illustrated, that the piston will have a ten 
dency to move upward if water is let in 
through the bettom opening. This move- 
ment can be so controlled that the liehts do 
not completely dim for several hours, or can 
be made so rapid that the effect is practically 
tke a flash, At the same time that one of 
the groups of lights are being gradually 
dimmed, another group can be made to light 
up thus producing a perfect dissolve. It is 
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réally uncanny to watch this switch board 
lairly opcrate itself. 

THE CLOUD PRODUCER 

Depending from the grid we find 
unique cloud machine ustd m one o: the 
scenes in the “Golden Dawn,” now playing 
at the theatre. The “Golden Dawn" isa 
musical drama of intense appeal. In one of 
the sceues, a storm) is required and here 1s 
one place where we have it. Lightning, 
thunder and rain, torrents of it—it seems as 
though the whole stage is flooded. The 
clouds roll from one end of the horizon to 
the other, and then roll back again. They 
are absolutely trie to nature, and yet lar 
more perfect than they could ever be ob- 
tained with a motion picture machine 

The clow] machine consists of a large 
multiple Jens multiple mirror projector, ro- 

a : 

TORCHESTRA PLATFORM 
FAISEDANDLOWERED BY 
MOTOR DRIVEN SCREWS 

oF aan 

tating about a center point, the rotation be- 
it controlled by a motor. For each lens 
we find an oscillating mirror which can be 
controlled from the switchboard to operate 
slowly or very rapidly, It is these oscillat- 
ing micrors which cause the clouds to roll 
about wiolently [he hosing contains a 
three thousand watt special incandescent 
bulb, the light of which after passing through 
a condensing lens, passes through a slide 
which js an actual photograph of cloud for- 
mation. The shide itself is only one of the 
series, the entire croup being mounted in the 
ring of projectors. Between the incandescent 
bulb and the lenses, a vignette of tin 1s e¢m- 
ployed! which cuts down the posstble cloud 
projections on the building, trees, and other 
scenery, and limits the projection of clouds 

to the sky portion of the horizon, The 
lightnme and rumble of thunder are pro 
duced in the well know stage-time methods, 
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REMARKABLE RAIN EFFECT 

In order to produce the effect of the 
storm, a perforated pipe is mounted in back 
ofsthe proscenium opening. This is supplied 
with water under pressure and the water 1s 
caught in a water-proof fabric trough made 
to represent the foreground of the scene. 

This trough is raised at both ends and does 
not communicate with any drain or other 
diposal method. Now when it tomes time 
for the storm, and the sky darkens, and after 
we hear the distant rumbling of thunder, 
we gee a down-pour, the like of which has 
probably never been duplicated on any New 
York stage. It appears as if the entire 
stare from the footlights to the back wall 
were fHomled, yet when the c¢curtam rises 
again, the water has miraculously disap- 
peared and strange to Say, the artists cos- 
tumes are all dry. The illusion of depth to 
the effect ts obtamed by proper lighting, 
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transmitter are shown 

the telescope and television 
in the above {llustration, 

details of 

OME time aro, it Wes remarked that 

the extreme sensitivity and amplilying 
powers of the vacuum tube would find 
an application in astronomy With 

the advent of practical television looming not 
so far off in the distance, this possibility is 
rapidly increasing. The device pictured here 
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Television May Solve Star Secrets 
Color Images of Planets Can Be Broadcast from Observatories 

and Flashed on Screen at Distant Point 

——— 

| VOICE FROM TRANSMITTING STATION. 

By DONALD H. MENZEL, Ph.D 
Lick Observatory 

__ THE WHITE CCL Ee ee | tie al 

In the upper portion of the 
| drowing, Wwe see the observatory 

* with its battery of telescopes 
which tranemit the television 
images. These Images will be 
explained by radip messages 
sent out from the observatory. 

will probably be developed soon, and within 
the space of a few years may be in actual 
use. 5 

The advantace of the telescope over the 
eve lies in the greater amount of light it 
collects, An image of the object observed 
is formed in the focus of the lens or con- 
cave mirror. This ts tiagnified by an or- 
dinary fens nlaced just back of ‘te focal 

mint, the magnification being controlled by 
the size of the lens. While it ts possible 
theoretically to obtain any desired tmacnutly- 
nz power, the practical limitation is tm- 
posed by the fact that too high powers make 
20 faint an image that they cannot be seen 
Television will make tt possible to receive 
the image upon the sensitive cell of the send- 
ing apparatus, amplity the impulses and 
magniiy them greatly upon reception, thus 
permitting a more comfortable, detailed study 

QrLOUD SPE AE I 

RECEIVING STATION 

PROJECTOR 

The above drawing shows the receiving station 
and the color projector, which throws the actual 

image upon the screen, 

even possthle that a 
trained on the same 

of the object. It is 
battery of telescopes, 
body, tay be utilized red, yellow, and 
blue filters, respectively, be placed in front 
of the image in three telescopes, thus iorm- 
ing colored views of the planet or stars 
under coisideration, then the three separate 
pictures can be combined into one in the 
receiving set. The single image, resultme 
[rom superposition of three, will present the 
object in practically its natural colors; in 
fact, the principle mvyolved is quite well 
lnown and is emploved as the basis of three- 
color printing. It is not too much to hope 
tor the future broadcasting of an illustrated 
astronomical lecture directly from the tele- 

scope, this bringing the mactessible obscrva- 
tory from its mountain top, far from civili- 
zation, imto the home or lecture room of the 
city, The illustration here shows the ob- 
servatory of the future, with its triple tele- 
scopic battery pointed at Mars. The tri- 
color images, together with a description, 
are broadcast from the observatory. 
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The Flying Piano 
, = 

Latest Stage Novelty Mystifies New York Audience 

By H. WINFIELD SECOR 

® the fiving prano act, the instrument was suspeomled from | | ; | = 
each corner by 44-u0ch steel cables which passed tirougl 
eye-bolts fastened to the case. The four cables eventually 
Came logether im a #-mech steel cable, which was led 

through the gridiron above the stage, over several pulleys and 
thence back-stage to a motor winch This wimeli woond in ot i 
let out the cable, thus regulating the movements of the piano j 
‘Lihtse movements were further controlled from the Hy eallery | > UF re ! 
hy a stage hand, who regulated two cables attached tc the sup $6/1NCH ) cme aacn linia et 

porting cables as shown. The stage orchestra was situated STEEL/CABLE ited at a welhkncua™ th ; 
upon a moving platiorm, whieh furthe: added to the tovwlty o| ot ote. The siidience was lens a 

the performance. A dark back drep was tised and all the stage when a piano gently rose fram the 
Ment. 25 well as most of tte lights mi the theatre, wer= put out Silage and sailed into ‘tiidcate as 
A bank of powerful lights were then directed toward the audi gracefully a5 50MTIe huge ehiee hird 
ence. AT] these wariows so-called sfage fricks prevenced tn During the flying episode a youne 
audrence from determining just how the ~miano floated oo mid worman retilered Varios : eae 
aif, ae anes rach ne vb ity stil ying a well as ea etl selections. This may seem - ceaince 
several sitall shielded lights were pliced above the key ise : oe : 
board of the piano, so that the evs ‘cian could see the keys ini ste ment eheh viewed from . : c ence, Dut if one goes back- 
Ciz a rly / | ae" a on and i, ne : eg é ene ch pi i o aI Stare as our artist did, this seem 

& CoE | ie FH mae pis Oat ik sialic, sy an Th CT il cat il = ligly impossible Act iz read] ¥ ex - 

fave BOln Tetd Previous to Os occasion ec Onc w ny Fiained as shown in the illustration. 
By the skillful arrangement of the 
Lehts the steel cables supporting the 
Piano could not be discerned and 
cid not contrast with the dark back 
crop which was used. Powerful 
lights were directed toward the 
éudience and the remainder of the | 
theatre was plunged in almost total 
darkness. Another novelty used in 
conjunction with this temarkahle 
ect was the moving platform upon 

r | which the stage orchestra was 
- :* seated. During the act the foot- 

LIGHTED KEY BOARD de ights were extinguished and a bank 
j : of small shielded lamps, which were 
j | | Placed above the keyboard of the 

r oo. By piano, were lighted, 

| 
method was used m theatres some years aco, in connecton 
welt an aerial singuige act lhe singer was Seated upon 
the cfd of a steel boom, supported by a stee! cable which 

passed through a pulley and thence back-stage. A black 
velvet drop was used and the stec! boom passed through 
this so that its movements coukld be regulated by the stage 
Gods. The velvet back drop was slit in the center, allow- 
img for dhe insertion of the boom. <A spotlight was 
thrown directly upon the singer, A counterweicht could 
also be employed, and in some cases was fastened to 

(Contmued on page 935) 
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The illustration aber shows the method of cbhtaining a fiving effect os used in some theatres. 



CHAPTER AV. 

HE peculiar ability of the human 
mind to slip so reachly inte the refuge 
of the commonplace after or even 
during some well-nigh intolerable 

Crisis has long been to me one of the most 
interesting phenomena of our psychology. 
[t is instinctive, of course: a habit acquired 
through precisely the same causes that have 
given to the animals their protective colora- 
bion—the stripes, say, of the zebra and tiger 
that blend so cunningly with the barred ane! 
speckled shadowings of bush and jungle, the 
twig and leaflike shapes and hues of certain 
insects; in fact, all that natural camouflage 
Which was the basis of the art of conceal- 
ment 50 astonishingly developed in the late 
war 

Like the animals of the wild, the mind of 
nan moves through a jungle—the jungle oi 
life, passing along paths beaten out by the 
thought of his countless forefathers in their 

progress irom birth to death. And these 
paths are bordered and screened, figuratively 
and literally, with bush and trees of his 
own selection, setting out and cultivation— 
shelters of the familiar, the habitual, the 
customary, On these ancestral paths, within 
these barriers of Usage, man moves hidden 
and secure as the animals in their haunts— 
or so be thinks. 

Outside them lie the wildernesses and the 
gardens of the unknown, and man’s little 
trails are but rabbit runs in an limitable 
forest. But they are home to him. 

Therelore it is that he scurries from some 
open place or revelation, some storm of emo 

“FREE! 
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aS Peed 

"by eA . Ble 

BUT A MONSTER!" (Fifth Installment: 

tron, some strength-testing struggl¢, back 
into the shelter of the obvious, finding in 
to a tanihar environment that demands no 
slightest expenditure of mental energy or 
mitiative, and gaining fresh streneth to 
sally forth again into the unfamiliar 
_ [crave pardon for this digression. I set 
1 down because | remember how when 
Drake at last broke the silence that had 
closed in upon the passing of that still, 
small voice the essence of these thoughts 
accurred to me. 

Determinedly he strode over to the Wweep- 
ing girl, and in his tones. was a roughness 
that angered me until | realized his purpose, 

“Get up, Ruth!" he ordered, “He's come 
back ance, so he'll come back again. Now 
fet him be and help us gct a meal together, 
I'm hungry.” 

She looked up at him, incredulously, in- 
dignation risitw. 

“Bat!” she exclaimed 
hungry [" 

“You bet I can—and I am," he answered 
cheerfully, “Come on; we've got to make 
the hest of it.” 
“Ruth, I broke in, gently, “we'll all have 

to think about ourselves a litile if we're to 

be of any use to him. You must cat—and 
then rest.” 
“No use crying m the milk even if it's 

spilt,” observed Drake, even more cheer 
full T learned that at the front where 
we got so we'd velp for the food even when 
the lads who'd been bringing it were all 
mixed up im st.” . 

"You can be 

The black eunuch squatted a dozen feet away, facing us. .., 
He dropped his eyes and began a slow, curfous mation of his 
long arms, the hands ramning slong the floor upon thelr tolons 
in arce® .. - And now I could see only the hands, shottling so 
smoothly, so rhythmically back and forth—weaving so sleepily, 

ao Sleepily back dm forth— 

rritt 
“ THE MOON POOL", “THE FACE IN THE ABYSS’ etc. 

Z 

She fitted Ventnor's head from her lap 
amd rested it on the silks. She arose, cyes 
wrathful, her hands clenched as though to 
strike Drake, 

“Oh—you brute!" she whispered. “And 
I thought—I thought—Oh, I hate you!” 

“That's better,” sail Drake, and smiled 
upon her, “Go ahead and hit me if you 
want. The madder you get, the better you'll 
fect.” 
For a moment | thourht she was Fong 

to take him at his word, then her anger fed. 
“Thanks—Dick,” she said quietly; and 

wile I sat studying Ventnor, they pul to- 
gether a meal from the stores, brewed tea 
over the spirit-lamp with water from the 
bubbling spring, and in these commonplaces 

knew that she at least was finding relief 
irom that strain of the abnormal under 
which we had lahored 50 lone. To my sur 

prise [ found that I was hungry, and with 
deep relief [| watched Ruth partake of food 
and drink even though lightly 

About her seemed to hover something of 
the ethereal, elusive and disquieting. Was 
it the pellucid light that gave the effect, I 
woidered. And knew it was not: for as | 
observed ber, covertly, | recognized upon her 
face that shadow of inhiman dranquility. 
of unearthly withdrawal which, I guessed. 
had more than anything else 
maddened Ventnor into his at- 
tack upon the Dise 

I saw her fight aga mst 

it, drive it back. 
She raised her 
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head, and met my gaze. In her eyes I read 
both Lerror and shame. It came to me that, 
pauiftul as it might be for her, the time for 
questioning hac come. 

“You asked—and—you nist listen.” 
When once more she spoke her voice was 

low, curiously rhythmic, her eyes rapt. 
“I was free— 

“Ruth,” | said, “I know it's tot necessary free of every 

to remind vou that we're in a tight place. homan fetter of am 
Every fact and every scrap of knowledge fear or sorrow == 7 
that we can lay hold of is of the utmost oF love or hate. ——"~~+_. a7 ‘= 
importance in enabling us to determine our Free even af SS 
course. I'm) going to repeat your brother's hope—for whai.—=<— = =" | 
question—what did Norhala do to you? owas there to He 5 
What happened to you when you were float- hope for when J -] UU. 
ing before the disc?" everything de SS ews 

“There was nothing,” she whispered—then sirable was =< .*- 
dehantly—"“nothing! I don't know what you mine? And [--— 5 

meari!" was clemental, oe at | | 
"Roth?" I spoke sharply now. “You do one with the f Tamas 

know. You must tell us—if not for our ctertal things— Hf b 
sake, then for his.” And I pointed toward yet fully con- ith 
Ventnor. scrous that I. 
She drew a long breath, was—tl 

You're tight—of course,” she said, un- 
steadily, “Only I—I thought maybe I could 
fight it out myself, But you must know— 
theres a—a taint upon me!" 

‘A taint!" Teried, and caught in Drake's 
swilt glance the echo of my own thrill of 
apprehension for her sanity. 

Yes,” she said, quietly. “A taint. Some 
new and aben thing withm my heart, my 
bram, my soul. Something that first came 
to me from Norhala when we rode the 
Aving block together, and that—it—sealed 
upon me when | was in—tlts.. ." she crim- 
soned, and whispered—"“embrace. A thing 
that urges me to forget you two—and Mar- 
tim—and al] the world I've known; that tries 
to pull me from you—irom all—to drift 
wotroubled im some vast calm filled with 
a1 ordered cestasy of peace. And whose 
calling I want, Gel help me, oh, so des- 
perately to feed | 

“Tt whispered to me first," she 
went on, breathlessly, “from 
Norhala—when she put her arm 
around me It 
whispered, and 

“Out of what 
held me, out of 
the fires: within 
fl pulsed life, a 
flood of Hifle in 
which [. was | 
bathed. And it , 

aa i ee 

Yr | 
#8 
Soe? was as though this fife 

were — reassembling me, 
fitting me closer to the 

elemental things, changing me into them. 
“Then the shots. Awakening was— 

dreadiul, a struggling back from drowning. 
I saw Martin—blasted. I drove the—the spell 

deere bones bbe bf ee Sat a 

then it seemed to | ; 
i. Hoatiromberand Synopsis 
ae cover mec hke — 3 7 : ; : 

“yal Poe . : Dr. Lonis Thornton is traveling through 4 like a substance, and from head | -pihee with Lia Chinese servant-cook, Chiu | 
to foot. It was a quietness and Ming, and Iwo ponies that carried the im- 3 

of peace that held within it a hap- | bes FREES leet Pccdery NN i 
a aH Se ed . § whe introduces himself os Rich kK Pog piness and at one and the same time utterly [|  fyrake Drake's faiher had been very i 

tranquil ated utterly lawless. | friendly with Thornton, The three decide | 
“I seemed to be at the threshold of un- {| to carry on and come upon Martin Vent- | 

known raptures—and the life I had known | Ref; A atolegist, ond Math, his daughter 
only a dream—and you, all of you—even [ fundreds of soldiers who belong to an age | 
Martin, dreams within a dream. You weren't {at least iyeuey SearorGs back While en= 
eno mirth 7 ; «aping they are attacked and would have 
Sor and you did aoa ae : he 5 been exterminated were it nol for the 

yYpuotrsmn, muttere rake, dS & i timely intervention of MNorhala, a tall, 
paused. | beautifal, mmetalliehaired omen ins 
warn : - "- t anmifal aver iightnin and oer heavy 
i aa had ne thio and ee - fo omelatlic blocks was phengmenal, ‘These 

De 0, More than t at. Ihe wonder o | 06 oblecks, at her command, would make a 
t grew—and grew. I thrilled with it. I bridge for her to walk on or form then 
remembered nothing of that ride, except | Stives ito battling monsters to. peatec! 
once when, through the peace enfolding me, § fa killed la ihre baretla. tha Seats laa: 
there pierced a warning that Martin was in | ing with Norhala, Ruth and Norhala get 
peril, and | broke through to see him cluich- - on one Of the blocks The others stand 

ing Norhala and to see floating up in her | GPO 2, second commeed af four neatier 
eyes—death— for hin £ super-normal power. The platforms speed 

And | saved him—and again I forgot, {| throweh space st u terrific rate, arriving 

7 na = 5 peror, Angered by the influence of Nor- 
felt no terror, no fear—only a tremendous { fata over Ruth, Ventaor raises his rife 
-Jovous—antic pation, as though—as though and fires at the red ruby-like object he 
"she faltered, hung her head, then leaving believes te, tee the: brain of the — metal 
i ae He 1 ae fi oa = monster & 19 Siri wh Dy @ lane 

sh tee unfinished, whispered : And of green flame and rendered unconscious. 
when—it lifted me it was as though T had The metal moister gives Norhala the en- 

come at last out of some endless black a marl wen « eed ig her ors Sh= 
r et oy a: akt8 them to her heme, where she in eq despair into the full sun of Para fncasy Muctk, her aetike eunuch 

He & tendant, they are not to be harmed, Vent- 
Rath? At the <«hocked wonder in nor talks, then Lnpees into Untonsciodsness = § 

Drake's ery | saw her wince, : amis. New en on with the story i 

“Watt,” she heid op a tremulous hand. 7 4 

895 

away from me, I tore it away. And, O 
Lous—Dick—it hurt—it -hurt—and for a 
breath before I ran to him it was like— 

Fo] 

oN, } ee 
ik ol 
a 

narijit SAP iy 

: See ee ee ee 
j= a = ee; - =| = q 

uF, : —— = hy time at 

; a eet 

he ul] == ; - — a a a ness i 

4 2 fi / & 

= a pte! pe 

like coming from a world in which there was 
no disorder, no sorrow, no doubts, a rhyth- 
mic, harmonious world of light and music, 
nto—inta a world that was like a black 
and dirty kitchen, 

“And it's still there,” her wore rose 
Te's still withm me—the taint; whispering, 
whispering; urging me away irom you, from 
Martin, [rant every homan thing; bidding 
me give myself up, surrender my humanity 
to—to what? 

“Its seal," she sobbed. “Something that 
strives to make the human tn me a slave— 
that waits to overcome my will—and if I 
surrender gives me freedom, an incredible 
freedom—but imakes me, being still luntan, 
n—mornater |" 

She bid her face in her hands. 

"If 1 could only sleep,” she wailed. “But 
I'm afraid to sleep. I think | shall never 
sleep again. For how do I know that if I 
sleenp—it—may not conquer me?" 

T caught Drake's eye. He nodded, under- 
standing fully my wufspokern question. I 
slipped my hand down into the medicine 
case, and brought forth a certain potent and 
tasteless combination of drugs which | carry 
invariably upon explorations. 

I dropped a little into her cup, and then 
held it to ber lips. Like a child, unthinking, 
she obeyed the suggestion and drank. 

“Bot Pll not surrender!" Her eyes were 
tragic. “ever think itl 7 can win—don't 
vou know I can?” 

Win?” Drake dropped down beside ler, 
drew her toward him. “Of course you'll 
win, WNine-tenths of what you're thinking 
now purely overwrought nerves and wear 
ress Youll win—and we'll win, never 
eoubt it.” 

“T don't,” she sank “IT know nt— 
be hard—hut 1 will—l will—win—" 

Her eyes closed, her body relaxed. The 
potion had done its work quickly. We laid 
her beside Ventnor on the pile of silken 

(Comtimved on page 937) 
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FLYING BLIND — , 
For First Time an Aviator Lands in a Complete Fog, Guided Only by 

Instruments, Thanks to New Ocker-Myers Flying System 

LIE threshold das been crossed! A 
lnnan flyer tas successfully and 
safely landed a Aying machine entirely 
blind in a dense iow by the @uidance 

of wistruments, mstruments on which Lurther 
experiinent is already being pushed so that 

- 

= 

The pilat coming out of the fog, Was so com- 
Prcant fooled by his “flying senses," that he 
thought he was about to land the plane at the 
Spot Marked XH; instead, he finally discovered 
that he was flying “vertically, and almost 

wrecked the plane om a cliif. 

every mh or womin who flies; may with 
perivct salecty enter aml pass through foes 
witht mterruptiv. to the serial journeys. 

EAR CANALS FOOL FLYER'S BRAIN 

The significance of this stalernent THe 

tot be of as @reat import to the average 
citizen, as it ts to all the military and com- 
mercial fving personnel, wha telay must 
suspene their fights the nmonent low becanes 
thicker andl more extensive than mas |e 
flown threuch ja few renietes, 

BIRD'S FLYING SENSE HOT PERFECT 

lea at all amiliary. fields is suspended 
whet boy descends: the mtrepul milois wha 
tarry the wir mail, upon encountering ex- 
tensive foe always tid and await an oppor- 
tunity to break through to their destina- 

Soe eee ee Sa! [i Bale sonata ape rin ER Sr 

This picture, corresponding to that on the front cover, shows how a city appears when a 
firing upside down, 

By G. K. SPENCER 
trons. Civil pilots everywhere rccogeize the 
peril of flving through fog, with all land 
and sky marks obftterated, with the matural 
horiza clowled from view. Ther know 
that nu fuman being can fly more than a 
lew tuinutes th such a for, gafhAout fesiesy 
a! oseuse of position; ation! cucownteriug 
vertiad, which cons Me vestibular canals 
af tire ner Car fa ge mevertely! fie in the 

braing fo fell the brain ifots flying RiGuUtT 
ain th realy ike fol! ig Lert, to tell it 
that oscension is bem made, when in truth 
the air machine ts dizvne dangerously to the 
surface below 

Cutil the experiments brilliantly conducted 
at the Presuba of: San Francisco by Cap- 
tant William Okeker, oldest fving officer of 
the Arty Air Corps, and Captain ID. A. 
Myers, Flight Surgeon of the same Com- 
mail, it bas not born realized that even 
the birds of the air suffer the sane limita. 
trons as lniman bengs m attempling to fly 
through dense fogs, that even sea-wulls and 
pclicatts are ioumicd dead along the leaches 
aiter every great fog, killed as they flew 
mM apparent securitv, downward, oly to be 
crushed as they met the earth wlale their 
flit! sease informed them they were flying 
sa tely. 
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Relying on “flying sense," one of the Pacific 
fliers uidoudtedly Hew inte the ocean, Instead 

of upward; duc to the delusian of having been 
in #8 second tail spin. 

Tn gl em eee | aa es et * Bar it ee 7 = FF a arata aa shale 

ons Saetatal wa a pe i He en Sal Ps ae Ds ae 
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; lot is 
Due to the tricky action of the Koman senses, the pil ‘ ‘aman : pilot may only “think is fying upside down, and meet with disaster in Conse eetice, ee 

ry 
- 

F 

New revolving chair in which airplane pilots 

afé tested. As long as the pilot copcentrates 
om the savigation instruments, all is well, 

NO “INHERITED FLIGHT SENSE 

In truth, there is no inherited flight sense. 
This irom Captain Ocker, who has heen 
with the Uiited States Army since L898, 
one Of the first Army pilots, who learned 
the elements of fiving in the first Curtiss 
Hight school, atid whe was General William 
Mitchell's personal pilot (Cthogeh the Gen- 
eral himselr was one of the ¢oral ones) while 

that officer was assistant chief of the Air 
Service at Washingten, No instimetive fight 
nse existseven birds lack it. They fly 
mechonically, and every human who flies 
must du likewise, releguting what feel of the 
ane he nia lave to 2 scemihary Let valuable 

position. 

“FLYING BLIND" BY THE NEW OCKER- 
MYERS SYSTEM 

: Abter experimenting with more than ut 

individual pilots, the first commercial tests 
of the Oicker-Afyers System 1 Ainge WeTe 

made wih the pilets of the Pacific Air 
Franspart, a company conducting the Air 
Mail Imes between Los Angeles and Seattle, 
Washington, over the most extensive fog 
delta the United States, The pilots of this 
company hal been taking off in fogs, when 

telephone reports from further along the 
Coasts Cave assurance that alter a reasonable 
distante there was a lift in the great Pacific 
tow dielels. 

Peer such take-offs possessed their ele- 
matt of danger, but the mail had to pi 

Lhireieh, moe the persistence ol for curing 

certam hours of the Pacific clay, told us that 
i the planes dul mot take off imany tines 

while fog covered the Pacific slope, there 
wok! he no effectual atr-mail service for 
the western coast cities, 

Accordingly, the Pacific Air Transpert; 
which hy permissin of the Arnw Air Corps 
has its San Francisen terminal on Crissy 
Fichd, Presulio of San Francisco, was chasen 

for the first commercial experiments, arid 
all the pilots of the company were instructed 
personally hy Captain Ocker in the me- 

chanics of what he wished accomplished 
aml by Surgeon Myers in the principal in- 

(Continted an Aare 1031) ; 
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The Case : 
CENTRAL Al 1 3 .s . PRESENT EMER. OPENING FOR |; The Present Article Deals with 

GENCY AIR LINE DIVERS —~.\ Wie Buovs, and Other Devices— 
Opinion of Them 

By H. WINFIELD 

AIR SUPPLY VALVE BR eerie ats 
DAMAGE sd eae pricey recy | i ciifors fave heen flooded with 

AGED SECTION Ost etry, qi! kinds of ideas snbetitied by readers 
=D 3 == for rescuing the crew of the sunken 

submarine S-4, of ceell as rots the 
cessel tfself. Some of the best ileag sub- 
miffed a c¢ here descussed, sell the Navy De- 
putt HCH! ‘£ abc cron a ig wigs of ihe In 

gq recenf tlervien with ove of the A Sy, 
Ney Dehorhinet's officers slay joued at New 
More agreat may of tee sebmare ne raivage 
eas anu crew rescve otetiods here iflus 
frafed were discussed,  Thes officer stated 
traf out of severd! Hronsand tdegs swlmitlted 
bypantions civilian teniors, ouly fee of he 

. / rigaeans peony fo te nea and reaiiy 
: eater fluatiile. Nese adeas Add oO¢ew - for 
FRESH AIR SUPPLY. ISOLATING VALVES } oweeded to tHe naval officers in charge of 

fhe saltaging of the S-4 off Provincetown, 

WHY NO TENDER BOAT WAS USED 

Fopadis puble press has been very caustic 

on the point that the submarine S-+ 
should never have wnadlertaken a prac- 
tice dive off Provincetown, RK. £, 

without a tender ship on the see cid ‘to Wart 
other vessels off the course. Other criticisms 

J Lair HOSE FROM 

TRAPPED CREW \ | | 
UNSCREW PLUG a 
ON SIGNAL — 

: = i WEP. 
ii =| THR EA0S 

ss 

Wn 
CONCENTRATED |READED 
FOOD AND OXWGEN 

SiteEEy Ee rd 4 

INTO HOLE ‘ = Bteciae! 5 : 
\ bOWGEN THREE EXTERNAL? have heen to the point that the Coast Guard 
b TAK, ALR VALVES AC- . | Destrover Paulding. wlich rammed the S-4 

T . [ CESSIBLE TO : Set ve. nar on / THREADED ! , | atid caused it to sink within a few moments, 
| HEMET. : had no busitess mi that vicinity at the time. 

pels 1 : As was pointed out by the naval officer \ BY DIVER, roof ted: out by aval off 
— et whom the writer interviewed, the Navy De- 
a ; t pariment does wot usually operate in con- 

CASKET ; b a: gt junction with. the Coast Guard, whieh Mia 
, i ee or tiayv not be a partial excuse for the sink- 

OUTER a 4a VALWES ARE USED ing of the S4: andl turther, it was stated 

SHELL AS SUBMARINE MAY that tn the regular peace-time maneuvers of == NOT LIE ON KEEL gubmiarines, such as will take place olf Cul 
= simple SPORE le shown ath by Meee ail Panama shortly, the sub-sea cratt make 
vers tou Bay cancentirate legit) aE fo Fe sh a mit ey Perea Anger aeeen: fate Nae anned. ambrasitiae: Diver practicalls all their hives atl maneuvers 

unserews the outside plug afd connects without a tendé@r yesser to warn ober ships 
the special cylinder shown; on signal the off the course. As this officer put ‘t 
crew unscrews the inside plug, when air 

and food ore supplied to them. 

HOLE WOULD BE CUT HEREw."" \ 
a 4 GERMAN'suBT TL" of 1%, [a] fii 

SALVAGE SHIP |) swt)! et 
tal HAS TWO —||-——* = = r. ey 

aca: | AFTER"SUB' IS ity tee oo ae a) es Oo Se ee 
ane eRe me Tas ewe Se Be ae ED TOTHE ORY rere er ee ee, a : “je fh aaa 

POCK. 3 cae | 7. mh al 

i, : 1 - " : ie - ie ? = : shy oe Fr mF a Z ' : » ee 4 " : 

ene r * os i. t ae Py yo ae - toP : h is % — ers 2 

re f\PATH THROUGH Searle he en ieee ee ' er . 
A »MUD BLOWN BY ial ge NS eel me | coe. 4, a 

3 : : = 3 i, ia a int aes : , 2 ae ‘ ‘ 

~all, 

i 

I a 

A 
+ Pes COMPRESSED AIR BLOWING 

= a > ~ WATER OUT OF COMPARTMENTS. 
i - = = = , ; : 

_ = 

Cerman method af using a twin-holl submarine salvage craft is shown im circle, If sufficient water could have been blown out of 5-4, bow would have come 

iD, a5 shown. 
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of the S-4. 
Lifting Eves, Compartment Valves, 

and the Navy Departinent's 

Is Also Given 

Pos> PIERCING AEOr 

LISA YT BEAMS FROF 

WARNING BLY 
[Cc Anm BE RELEASED 
AT SEA BOTTOM FOR 
PISTRESS SIGNALS if 
iq CODE) f 

duiwrme which canrol take tare of sell 

Hi vweartitme witlut a tender stil By, 15 

preity useless weipon, bat im peuce time i Ca 

ato apparent. jist why the boats cmirse 
shoul] not be p trol leet. 

Li vee att tle wt That Wie em) Ere 

vil 11 PRs Lor oF Bie tial Tio OTT USE 
: ; eles oe 

at U. SS, -snlanucoes, which tidak Wiel 

fo TOW LINE - 
* (TELEPHONE 

if f CABLE TO 
| f SUBMARINE 

; INCLUDED) 

tL sub-esea vessel is abeut to cme mp ain 

hreak the suriace of the witer, this: a | 
wert eloes pael sermeek si (ecu Phe Navi 

jes Stale? that aver theeugh Prot. 

Pessetcden stressed ihe use of the si-sen 
maciiator for sendius sae wave sinids 
adce water. aswell as the feet that anh 

‘\ 
narines ace supped to hues sensitive l- 
caithe devices for hearing the propellers on 
Jips aaile or mere away. Vat awit to he 
he toise al the sulawarin + own propeller, a Tene eel 

ied cect ETL ss Tene Sel iis SL al 

rove action, tit a mun -stinoned at a 
Talkie past cui thy C4 jor esxuiiple, prob- 

yocemld not have dear the churn ot the 
nmanellers on tle rapidly approauelinge ae. ; 
aroyer Pridding, As ull-ot th crew were ‘MAS ME Tee 
bist, al wie pra nilydy fever le Kio) 

Whether a nia was. DSc Tor an ap 

proach vessel, Tt wi tsially oecessary bs 
siop the propeller on tle Tistetin | 
urder that ihe sands from another ships 

One inventor's scheme of a marker buoy, 
which could also be released os a warning 

gigmal when fisiteg. 
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anknied on meet pte) . The uethors sugacaiion Jor a special water-tight JIrtliing 
bell, which would enatle alr, liquid food and oxygen te 

be passed to trapped crew, The 
rela ae method of operation is obviaus 
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Simon Lake's methed of rescuing the trapped men on the §-4 is sheen im the circle; this is a good method where compressed air can be pumped inte the 
ECUpicd <éo0upartment. 
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LIAPTER AVOID 

NE sun was high when | awakened, 
or 40 | supposed, opening my cyves 
upon a flood of clear daylight. Ags I 
lay, lazily, recollection rusher upon 

me, It was no sky tite winch | was gazing; 
it was the dame of Norhala’s elhn home. 
Avel Drake had not aroused me. Why? 
And how long had I slept! 

I jumped ta my feet and star! about. 
Ruth nor Drake, nor the black eunuch, was 
there. 

"Ruth!" TI shouted. “Drake !" 
There was no answer. I ran to the coor- 

wav. Peering up into the white vault of the 
heavens I set the time of day as close to 
mine: I hac slept then five hours, more or 
Tess. 

I heard Ruth laugh. Some hundred yaris 
to the fedt, halt Iridden by a screen of fower- 
mig shrubs, | saw a sinall meadow, With 
it, a half doven litth white goats nuzzled 
around becr aml Drake. She was mikme 
one of then, 

Reassured, | drew back into the chamber 
ald koclt over Ventnor. His condition was 
unchanged... My gaze tell upon the pool that 
liad been Norhala’s bath. Lonegingly I looked 
at it, then satisfying myself that the milking 
pracess was not finshed, I stripped ain 
“plashed about. I had just time to get hack 
in my clothing when through the doorway 
cime the pair, @ach carrying a porcelain 
pannikin fall of milk. 

"Oh, Louis,” cried Ruth, “You should 
see the goats! The cutest hith silky white 
things—aned so tame. There's nothing the 
miatter with this molk, | can tell you—an 
that awfil black thie isn’t arotnd ta poison 
it with Ins eves, Ualel!" she shuddered. 

There was no shadew of fear or horror on 
her face. It was the old Ruth when stond be- 
fore me, nor was there effort in the snvile she 
gave me. She lil been washed clean in the 
waters of sleep. 
“Det worry, Louis,” she said. “I know 

what youre thinking. But 'm—me again, 
It was all quite tro. But I'm going to estas 
—mne. Ard con't you worry.” 

terror. 

jans, invisible 

r : 
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It Was a metal city, mountainous, 
nse wal) raph ee 

Vast oblong faco—but it was not blind, ane ible 
. Fram it radiated alertiess, citeoe te ee ena 

toward us os though every foot were manned with sentinels; guard- 
le to the eyes, whose concentration of watchfulness 

Was caught by some hidden sense more subtle than sight. 
a metal city, mountainous and—aware! 
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Synopsis 

Dr. Levis Thertton as traveling through 
Tihet with his Chinese servpiic-cook, Chiv 

Ming. and two poutes that carrocdl the a, 

pedimenta, They come upon a white man 
who introduces himeeclf ax Hichord Wweene 
Iyrake. Dhrake's father had been wery 
fricndly with Thernten, The three decide 

to carry on and eome upon Alartin Vent- 
nor, €& peologist, and Ruth, has dangliter. 
he latter are guarding themselves against 

hundreds of soldiers who belong to an age 
at least twenty centuries bask, While es- 
capiige they are ottacked anc would have 
been exicrongated, were if wot Tor the 

titiwly intervention af Norhala, a tall 
Eseauiiful, metoallic-haired wamway, whose 

eonlral aver lizghtning and over heavy 

netalkic bineks was pheoomenal, These 
blocks, at her command. would make a 
bridge dor ler ta walk on oar term them 

elves into hbaithng monsters ito. pratect 
her or obey her every whim, Chin Ming 
be Kibles! om the battle, the survivers feav. 
lng Wath Korhala. Kuyith and Norhala zet 

on ane of the blocks. The others stand 
upoi a stoond composed af four smalles 

ones joined fogether by their own peetiliar 
gupecnunmal power, ‘The platforms «peed 

through spate al & tereciic rate, aATriving 

erentually in the court of the Metal Em- 
peror, Angered by the influence af Nor- 
hala oovrer ltuth, Weninor roises bts rifle 

and fires at the red rolry like nliject he 

believes to tee the brain of the metal 
tnonster. Ile is struck down tiy a lance 

of green flame and rendered uneonscious 
The ttetal motister gives Norhala the en- 
tire company to serve as her toys. She 
takes Eleeas to her home, where «he ine 

forma Yuruk, her apesike ennuch  at- 
temcdant, they ore not to be harmed, Went 

nor talks, then lapses into uncanselausness 
pau. Ruth, alter telling about the 
Stringe power that holds her enslaved, 

gocs to sheep, Jdrake and Thorntan dis- 
course on the metal intelligetices, and 
come to the conclusion Uthat the are 
gloded kiy Sia sa Fk at Breip COU SE 1 

ness, and that they move by spper-ragid 
Hielecular “"stepa 7" Yuruk. Iheeause of 
yealousy, informs Drake of the woy back 
to the city, whieh Ventior, im a semi 

TOMsCHORS state. told them was thete only 
bope, Yuruk claina that though the in 
habitants of the city were hostile, it ia 
fitch safer to scope, 

Featureless and smooth, the 
Tt sheuld have been blind, that 

It Seemed to gaze 

It was 

by A .Mezrrittt 
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“Where is Yuruk?” | turned to Drake, 
cil] at tis woenk anid Warning grinkace fore- 
hore to press the lutte. 

“You men pick out the things and [ll get 
lreuktast ready,” sal Roth, “Oh!" She 
was. looking down mte the pool. “Some- 
hady's beewan it We'll have to let it setle." 

“T couldn't help it,” DT apoloeized. 
“Wewont have to wait. Theres a spring 

netside,” laughed Drake. He picked up the 
tea kettle ancl niotioned) me betore lim. 

“About Yuruk,” le said, wlren he had got- 
ten outside, “I gave hind a litthe object les- 
son. Persnaded him to go down the line a 
bit. Showed him my pistal, and then picked 
off one of Norhala’s goats with it. Hated to 
de it, but [ knew tt would be goewl for his 
soul, He gave a sereech, and fell on his 
face and groveled. Thought it was a light- 
ning lolt, Lo figure. aid decided [ had heen 
stealing—their—stuff. ‘Yuruk, I told him, 
‘that’s what you'll get, and worse. if you lay 
a finger on that girl msde there.” 

“Then what happened?" I asked. 
“He beat it back thére Ike an ostrich- 

legeed rooster pursucd ly a ravenous smoke 
with automobile feet,” he grinned, pointing 
toward the forest through which ran the path 
the eunuch had showin me. 

Briefly, as we filled the container at the 
outer spring, | told himoof the revelations, 
and the offer VYuruk had made to me, 

"“Whewsw! le whistled, “Im the 
eracker, elit 
in trout of us. 

nmuet- 

Trouble behind us and trouble 
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“T think we had 
hetter slart for the 

city right atter 
we'veeaten, | 
said, turning back 
to the bloe house. 
“There § mo use 
putting it off. How 
do vou feel about 
1 oe 

“Froukly, like 
the chiet guest wt a 
lynching party, 

Drake answered: 

Curious, but rane 
too cheertul” 

Nor was I. 1 

was tilled wath 
u fever of 
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scientific curiosity. But | was vot cheerful 
—no. It was mot fear nor cowardice that 
lay beyond my shrinktng from this ordeal, 
ior was it with Drake. Lt was tlhe iglit- 
mare boneless, the lvelplessness and isofa- 
fon of our human selves alone among the 

unhiman, among: creatures that knew or 
helplessiess better even than ahd we; things 
to whom we were bit stramge case jiinate 
roves, ta be played with or broken, as the 
wtniie renslat (oe. 
We muustered to Ventnor, forcing open 

his set jaws, thrusting a thin rubber tube 
dawn past his windpipe ime Ins gullet and 
dropping through it-a few ounces of the gout 
ilk. Ouc breaktastiig wos silent enough 

We cold not take Ruth with us upon our 
iourney. She must stay lvere with ler browleer, 
Sle would be saier im Sorhala's bowse: tan 
wiltere We were pom, of conitse, and yet to 
leave lier was most distressme. Atter all, 
l wondered, was there ane nem, of lwth 

Drake ark me tata that journey t Would 

Hot one lo just as well? Drake could stay 

40 vse pulting all our e@gs m1 One 

basket,” 1 broached the subject. “I'll go 
down be myself while vou, Dick, remain 1 
help Ruth. You can always follow Wf I dowt 
[arn up ia a reasonable tine.” 

His indiwiationm at this 
matched only by Rusls. awn. 

Youll go with lim, Richard Drake,” she 
cried, “or LV never look or speak to you 
aia !" 

“Gool Lord! Did vou think tor a nonute 
[ wouldu' !" Pain and wrath struggled on 
his face, “We eo together, or nenher ot us 
woes, Roth will be all right here. ‘Lhe any 
ting she has any cause to fear i Yuruk— 

and he's had his lesson. Heawles, she'll have 
the rifles and ler pistols, and she knows how 
to use them. What do you mean ly makiig 
such a proposition as that i" 

(ried to pistely nivse lt 

“TH be all melt.” said Roth. “Pim tot 
afraid of Vuruk, And none ol those things 
will luert me—iot alter—not after—" Her 
eves fell, ber lips quivered miteously—then 

she faced us steadil "Dow't ask me how | 

cow itlad,” she went on quietly. “Beheve 
ine. I doe know tt. IT am closer to—ihem 
that you are. Jtis for vou two that [ fear.” 
“So fear tor us.’ Drake bierst out hastily, 

“We're Norhala’s 
litthe new  play- 
things. We're 
tubu. Take it 
jrom me, Ruth, Vd 

bet miv bead there 
mit one of these 
thines, reat 

(Cantiened ox 
page 1038) 

propasal was 
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iE name, Satncse Ties, is given to 
practically every forny of double- 
proywth im the hunan race, regardless 
of how the twins may De joined to- 

fether, [le name dates back from the two 
youths, Eng and Chany, who were leer of 
Chinese parents in Siam, tthe year 1811, 
Ther traveled with circuses for many years, 
and lived to the ripe ok] age of Samy threc 

They popularized the tern Siamese Twins, 
how eVery conerutally poured) twin is 

popularhy called a Stamese Twin, recardless 
eb whether twig are joined hack ta 
back or sie to Sich’, 

fey the arieipal Sese Tans. ae Ee 

a band of flesh stretching from the end of 
oie breast-bone to the saine place on the 
opposite twin, Otherwise the twang were 
iwo distinct normal welintewuals 

the 

there 

Se 9 Fig. 2. Dia- 
- it - gram indi- 

en, hh = cates an 
i a Fis oe = = ovum dia- 
ji ? be *, turbed so as 
foe ‘4 L if to sepatate 

|. || i | the body 
{ & cmp | fy r \ iota tao por- 

: i | pe, + } | tin hs. big 
A ‘aa | Le vs at may or may 

ag ey Ti Si, # not be the 
—— © ice chuse of 

lel (Slamege 
a twins 

DIFFERENT STRUCTURE OF DOUBLE-TWINS 

Having sten the teéason for calling all 
conjomed heings Siamese Twins, and ac- 
cepting the popular version of the term, we 
must, therelore, ask the gquestron—which 
siamese Pwins docs one desire to separate : 
li we are reterrme to the original, then the 
answer ts “Wes, they can be parted.” If we 

Fig. 3. The 
diagram here 

illustrates 
an XK fay 

view of the 
Phillipine 
twins who 
Show mo 
bony connec- 
tion, They 
could te 
Separated, 

Fie. 1. Here is a photo- 
graph of the Hilton 
twins as they appoar on 
the ¥oodeville celrcwit. 

Even though joined ta- 
gether by nature. by an 
inseparable bond which 
tan ofly be severed in 

event that one of the 
twins should happen toe 

die before the other, they 
do not look exactly alike, 
An A-ray photograph of 
these twins woold dis- 
close that they both bad 
distinct pelvises, but that 
the COnnettion which 
holds them linked  fa- 
gether is a union of the 
bones at the lower part 
of the sping, specifically 
the satrom and coctcyx. 
Speedy surgical inter- 
Veotion in case of the 
sudden depart- 
ure from this 
life of one of 
the twins, is 
the only means 
of gaving the 

other. Noa one 
fin pragmasti- 
tate the end 

results. 

refer to twins ltke the Phuil- 
lipima Twins, again the answer 
6 Yes + but when we apply 
the term io the Hilton Twins, £ 
the HBlavek Sisters, or to the 

linhanapolis Twins, the answer 
is empnatically “No.” Tle Jat- 
tey Pa coral be eoparater 

tothe etmment danger 
f the two partics. 

The only possibilicy cl Separa- 

tion is af one ‘twin should die 
hetere the other and the sur- 
PAs were prepared to oper- 
ate mnmediately. 

Ordinarily, Stamese Twins 
are two distinet characters. It 
one pricks himselt with a nee- 
dle, it efect on the 

MCEMUWSE Of 

io either «al 

has 90 

Fig. 4. Two cherries, side by sidé, finally become 

but one. This dis a possible cause of Siamese 
births. Second row shows cherry mutilated by out- 

side injury; third indicates growth of a birthmark. 

Can ! 

Scrence and Iavention for March, 1928 

si 

lamMese 

Is Life for One 

By JOSEPH H. 

otter; ti one eats or drinks food which 

does not agree with his constitution, tle 

effect on the other is negligible, There is, 
of Course, some INCOME heice, because if 

one i too Hl to remain out of bed. the other 
must he down with the ifl perso: or it ore 

twin develops an infection, the infection hay 

be carried to the other through the bond ot 
Hesh (through the intermediary of the blood 
vessels and capillaries), which liolids the twa 
bodies in the position of their hirth. 

(Ine cannot always be assured that even 
those twins joined together by a bond of 
Hesh and with mo bony junction whatever, 
can be separated without danger to each 
other, For instance, there are the Hitedu 
Twins, Kodica and Doolica, who were 
joined in a fashion similar to the original 

Fig. 6 Whatever can 
happen im the animal 
Kingdom can likewise 
occur in man, [t is quite 

possible to have a two- 
bwled human being. The 

Thotegraph at the left 
shows a pig with three 

EFts, two mouths, two 

noses, 46d two tongues. 

Siamese. Twins, and were divided by an 
operation in Paris, France, in February, 
102. Rodlica survived the operation; her 
sister sipcciinbed to tuberculosis, 

PERCENTAGE OF SIAMESE TWINS BORN 

Gelore proceeding further, let us try to 
determine ¢xactly what takes place in the 
ease of conjoined twins. There are many 
ofoer tmaliormations and many different 

types of moustrosities which develop, but 
ther Proportion i not very great, Mal- 

formations occur it from 1.55% to 2.82%) 
births. The «question as to the caee of 

these malformations is still a disputed one, 
but it may be mentioned here that maternal 
(ineital } iIMpressicis as such a cause, can 

be definitely dismissed as a relic of those 

Fig. 5. Twing 
joined at the 
Sacrum and 

Coceyeye are | 
nat whuwsunl, 

The dingram 
indicates 
such a union. 
Separationg 
guite + 

sible. 
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Twins Be Separated? 
Possible Without the Other? 

KRAUS 

Fig. 7 At 
X-ray phato- 
graph of the 
Eilaszek 

twins which 
Shaws then 

foined to- 
gether in the 
manner bere 
indicated, 
With the iiia 

fused. They 
cahteat be 

Bcparated, 

days when fantastic grounds were looked 
upan as being explanatory of all things 
unusual, 

HOW TWIN GROWTHS FORM 

It has been thought since earliest times 
that double or multiple monsters are the 
result of fusion of what were primarily two 
or more individual embryos. This view is 
explained in Fig, 4, showing the two cherries 
hanging from the twig of a tree. In the 
first view, and when the cherries are quite 
small, they are seen as distinctly separate 
fruits. As they grow, they touch cach other, 
andl from this point on, they become joned, 
producing a cherry with two pits and two 
stems, yet as fat as the fruit is concerted, 
constitute merely one single cherry. Tlie 
same course may take place in the kingdom 
of the mammals in which, of course, man ts 

Fig. 11. The tweo-headed snake here shown differs from the two- 

headed baby, diagonally above, only by the fact that the one 
je human and has a double épinal column, while the other bas 

only a double head, 

included. On the other hand, the twins may 
be what is known as unioval; that is, they 
are produced from one ovum. Wlule com- 
monly they become two separate entities and 
two tncdividual personalities; duc to some 
arrest in development, or due to some dis- 
turbance resulting in an abnormality of posi- 
tion, the two bodies may he fused. ‘Thus 
there is on record a case in which there were 
two spinal colunms, distinct to the pelvis; 
ane column sustained two heads, whereas 
the other supported one lead, FIV us a 

typical three-headed monster, Triple mon- 
sters are quite Tare, 

TWO-HEADED PIGS AND SNAKES 

Then there are those cases of double 
headed toonsters, some of which are double 
only, insofar as the head and meck 16 con- 
cerned: others which are dauble for a 

greater or a lesser portion of the spinal 

Fig, §. It is unusual te find a two-headed 
buman child with two complete spinal col- 
umng abd but one pelvis, yet the diagrammed 

A-ray photo shews such an existence, 

column. We find several examples of this 
on the accompanying pages. We sce in Fig. 6 
a two-headed pig, a 
two-headel snake, im 
ie. Il, and a two 
leaded cali, m Fig. 16. 

= 

Fig. ih The photograph 
at the right shows Mary 
and Margaret Gibb, very 
popular Siamese twins, 

und their mother In the 
background. Mrs. Gibb 

is probably the only 
Amweticah mother to sare 
vive the birth of Siamese 
twins. It is very que¢s- 
tisnable dt these sige 

fers can be separated 
withagt dan- 

eer to each 
other, 

\We can see a diagram 
tracing {rom an A-ray 
photograph of a two- 
headed human imiant, 
which is also double 

for the entire length 
of the spinal column, 
bot which has but one 
pair of arms and 
which has one pair of 
legs, wn Fig. &. Ana- 
tomically, we fire that 
sche organs are dow- 
bled im this imtant. 

It is interesting to 
note that im the case 
of the pig, there are 
tia complete mouths 
and noses, cach with 
its own tuhal comec- 
tion to the stomach 

GES 

Fig. 9. This 
disagrammed 
=-Tay Elves a 

view of the 
Indianapolis 

twins. Here 
the bones are 

fused in the 

manner imdi- 
cated. It is 
impossible to 
Beparate 
these twins. 

aid to the lunes, but this two-headed pig 
has only three eves and the center eye does 
wot seem to be double. In tle case of the 
snake and also in the case of the humati 
monstrosity, both heads are complete. The 
calf, on the other hand, can eat with either 
thouth, but cannot use both nrowths at the 
same time. Unfortunately, this animal is 
blind m two eyes, but can see with the 
other two. 

Conversely, instead of having two or more 
heads on one or more spinal columns, at- 
tached to but one pelvis andl with one com- 
plete sect of extremities, we can have a single- 
headed, couble-borltes)| human being. An ox- 
aiple of this is illustrated in the diagram on 
the third page, Fig. 13, where there are two 
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Siamese 

Fig. 12. Luicio and Simplicoa Godina, 

ee ed ee ee 

ae Fn ae eae 

Siamese twins from the 
Isjand of Samar, here pictured entering a car they are about to 

leatn to drive. 

earaplete individual betes jonved ta But one 
clistorted head, and also joined at the sternum 
or breast-hone 

In this particular discussion we are pri- 
marily concerned with duplicities and triphic- 
ities rather than with those monstrosities of 

4a parasitic nature, wherein a more or less 
pertectly formed bedy ts attached to a well- 
formed individual, but has no separate ex: 
istence and recetves its moeurishiment wholly 
trom the well-formed body. 

It is quite obvious by what has just been 
said that it would be impossible to separate 
one of the heads from a double-headed imdi- 
vidual, Tt alsa would be impossible to divide 
the double head of cither the cali or the pig 
er to remove one of the bodies in the 
double-bodied animal indicated in Fig. 1a, 
There are limits ta modern surgery 
Arai we return to the qucstia—winch 

twins can be separated? The answer 15, 
primarily, these in which there is na bony 
connection and, secondly, those where there 
ig a bony connection, but where the lite o7 
one or the other of the twits is in such 

a 

a 

+ Sa ad Fo 
‘re 

Fig. 14. The old circus crawds 

FP, T, Baraum. 

to whether the calf was not a bullt-up freak, 
less, it is quite 

Pit, Js: 

Trobably remember the 

two-headed, double-bodied calf which was exhibited by 
There is no record that at X-ray af this 

calf had ever been takes, nor is there any indicatian as Fig if 
Neverthe- 

oseible to have an animal er a human 
being born in the form depicted in the above photo, 

Fig. 13. It is possible to have a single-beaded, 
denble-bodied human being, just as it is pos- 
sible te have a double-bodted single-headed 

animal, as the diagrainmed X-ray shows. 

ilanger that the separation is absolutely 
necessary for the wellare of the lealthy one. 

One must remember, though, that prac- 
tically every freak condition found in 
animals may firel a counterpart im man 

Those very preity and popular sis 
ters known as the Hilton Twins are 
joined together at the sacrum atl 

Fig. 15 An X-ray diagram of the con- 
necting link between the Hilton twins. 

(tight), A two-headed calf 
whith tan eat with either mouth but 
tot with both at the same time, It has 

four eyes, two of which are blind 

Scie aie favention fer Aforesh P28 

wins—Their Separation 

, ht s 

eoceyx (end of spinal colunm), as illustrated 
in Fig. 15. The lower portion of the inkes- 
Rees yor torether 1h) =m Ciao duct. 

While it is quite possible to separate then. 
it could only be done im event of the acei- 
dental demise of one of the sisters. What 
the outcome of such surgical mterterence 
would he, cannot be even hinted at. 

Barring a possible surgical shock, the 
Philliping Twins, who are joined temether as 

indicated in the M-tay view in Fig. 3, could 
be parted fram each other. 

A very unusual case is presented by the 
Indianapolis Twins, indicated in Pig. & 

Here the inferior portions of the pelvis are 
fused with each other, so that ome pair ot 
legs of one twin lie beside the body of the 
other. It is extremely doubtful that either 
could survive, if surgical imteryention was 
necessary. A sinvlar state exists in the 
ease oF the TMazek Twins, ieheated im Fig. 

7, where they are joined together by tusion 
between the diac Chip bene) bones 
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ron Fish Harvester 
Midler Setentitie Method of 

Wholesale li<ling 
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al 2 

BELT CONV EYOR To 
la 
EC mefett 

The illustration shows the proposed arrangement 
of equipment to be employed in a new method 
of wholesale fishing. It will be seen that there 
if tiothing intricate about the construction of 
the apparatus, for it works upon the well-known principle that 
‘ch are attracted by light. Tt is estimated that = ship con 

structed as shown here will cost about 45,000 

New Homeeratt 
Melee isla barvester diere illustrivten] citi 

dhescriled? weil] reaave tle lust trace at 
lett show the dvpe of 
The illustrations at the 

ginal] ¢astines in grey PERERA TALS A ea oe il ae lo a rhe ces Cnt sri ool 

iron, Wich may be ab Pree as Paty olmtio: iLT Hsin Wu ip PMATS iT 
tained wilhont the Heat! iL ts itn Laie Tweet Cil | cr | a yar! 

shiurp cdges, which gives Alec kes 
4 desirable appearance ce ae ae 
of antiquity. Fig. 1 is Cin the way ote (he tshang erowunds, ile 
fi ae ee £ is a door chain and wirdlass lioid whe fishin von 
stop, 3 shows 1 pair of Pen  o Pach eel Oma Ee 
iiidirans, 4 is an ifn TRENT. a sarees Mies ace ot Erie: Waller. W Tet 
mail box awl 5 is «4 aun fuilible site dias teen reached the slim 

t= clit. is anichared, or thie pile is mot suiietcetls 
sireng, ile ship ts moved slowly forward 

The tliustration below oa : ‘ Bet . 
z Lit i] 1 yi Te om | 1 1 1 ‘ la L 

shaw & i eirt eEjl~a-ed in wwitd LIM el 4 q ht aye JE eb I 12 S11 et 

ihe yleausent work of Pie sho oi then aims Ta eed near ple 

bacopr hipaa ane ant the light, soon fal themselves crowded into the 
BUIGlal RELIES WIth Ae _ chins ae I, ee : ree : = 
cup plied iin many farms COMM Es GAP TEM rip A el | eri) 6g OT 

ieee al ont ar uct of the ile andl the eindme: 
i ect ol the met omesh, After leaving ihe 

conveyor at the deck, thes simply fall inte 
Hhe hold? and the (iineerows ae) qhaagcre 

able wo rl Of Hatin aed emipeynig the wd 
fashioned wes is eliipiaated, The rate a 

which Fsli are Beto canelit is known itt 
all totes fw sitoply watchme the comvervors 

aiitl tho time is lost-Sy cdraecing nets throuch i Castnes should he decorate) wit! Hit castings 48 

slaw fronds whiel: contain lnile of na aa 
ordinary of eolors sald im tubes, or wtl 

the warious shades of bLtonze. ciaite] 

liquid stahng wax, A comme of white pani 
2 applied wid allowed to drv beitore tle 
decorates nudum i appled, Pla sur tice 
Ol ie castes 1 stnooth aml hard, sharp 
lines are onntted to imntate the antigqne. 
Casiiies may be obtained in the form of 
andirons, don kieckers, carmlilesticks. candle 
OCS | book-enris, choor Stags, ain tie 

other decorative Porn: 

This anaelnne wll be especialiv. wselnl tes 

catching bist winch tiove wi schools, at. oi 
near the soriaee, seach as the lerring, Thi 
nec oof this latest tvpe ot niachinery tar 
wholesale harvesting of fish tiust Te ace 

maiied by correspotding ontelhe@ent wenvi 
Hes in prevent the depletion oof the present 

nhundant supply af tisch 
Fias. carter of Active Fishiag Aasiciction 
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scence ond Invention for Apri, 1928 

By H. WINFIELD SECOR 
NWEMY aircraft, such as bombing 
planes, are fought by means of the 
siiti-aircrait guns, and they are also 

open ta attack by fighting planes launched hy 
eatapaults from the warships, supplemented 
by other planes launched irom special air- 
plane carriers. Naval architects have had 
to practically redesign the super-atructure, 
and protective armor decks of war vessels, 
5 ats to withstand the effect of acrial bomb- 
ing. Enemy surface craft is attacked by 
fre from the bie and medium-size gun bat- 
teries, the big guns attacking jirst if the 
range ts considerable, A very interesting 
diagram is the lower one, which shows the 
vertical as well as the horizontal range of 
the revolving turrets carrying the 16-inch 
guns on the new British battleships. W hile 
A maxiimom range 15 attaii¢ed when a gun 
ig elevated to 45 degrees vertical angle, the 
big guns on modern warships are not de- 
signcd ta be clevated more than 30 deprees, 
which gives the desired] all-around results. 
Many of the hig guns on our warships can- 
not be clevated more than 15 degrees, with a 
consequent [oss in range. The amti-aircratt 
runs have an average elevation range of #5 
degrees, and can be swimg around through 
300 degrees. Surface craft are also attacked 
by torpedoes fired from submerged tubes on 
war vessels, as well as from deck tubes. 
Submarines are attacked when submerged by 
depth bombs, usually dropped from de- 
stroyers. 
ORs ed Bid Pa Teer ee jac vier e ee jit TTT 

The diagrams at the right show how modern 
naval battles have to be fought in three zones. 
Fighting plunes and anti-aircraft guns attack 
the enamy in the air; Surface craft are at- 
tacked by gun fire, airplane bombs and toroe- 
does, submarines are fought with depth bombs. 
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| (NTE RAL 
| BRACING 
PLACED IN 
TOWER MULTITUDE OF 

\ STAYS MEEDED 
\, FROM ALL DI- 

»§ RECTIONS 

HEAVY 7 > 

JROLLERS ~ 

a. 
a 

407s SO Ys 
TRACKS ; 
REQUIRED 
TO CARRY LOAD 

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 flatiorm 
placed on rollers, which in turn rest on a series of 
rails, it can be readily maved to a oew foundation, 

NE of Italy's architectural wonders, the 
Tower of Pisa, is doomed to tall some 
day unless sieps are taken to prevent it 
from leaning much further than it does 

now. ; 
Pisa's tower was planned by a native archi- 

tect, Bonanno, a famous Pisan architect of the 

At the right we have ao very excellent picture of 
the world-famous leaning tower of Pisa. This 
famous architectural wonder léans approximately 
13 feet from the true vertical, Water bas utder- 
mined the foundation, and steps to overcome this 
or else move the tower have gol to be taken 

immediately. 

Twelfth Century, some 753 years sco. While 
Bonanno was an excellent architect, he evi- 
dently must have heen somewliat careless on 
his foundations. Instead af mvestigatinge 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 swanipy soil for a 
tower some 1/9 feet high and 31 fect & 
niches in ¢chameter. 

As soon as Bonanno had ¢otten some 40 
feet up with lis tower, 1f was noted that if 

A CONCRETE =* 

TOP VIEW; 

diya 

entton for April, 1928 

To Save 
Modern Engineering 

liam of Tnngbruck, who also tried to force 
the tower back to the perpendicular by 
making the pillars of the filth and sixth 
stories longer on the sinking side than on 
the other. He too became discouraged and 
quit the job, and fer another hundred years 
the tower stood unfinished. 

Finally, another local architect, Tommaso 
Pisinoa, proceeded to fish the tower. He 
merely added the bell cupola on the sixth 
story and gurther melined his cupola towiurd 
the perpendicular. The tower by that ttme 
was fnished, amd had its present appearance, 

Recent theasurements have shown that ihe 
tower is still smking, although very littl at 
the present time, but sufficient so that in time 
fo come, unless something is done, it will 
surely fall. Onee the top of the tower gocs 
levond its ceuter of gravity, the tower must 
etash down 

Since 1817, the overhang of the seven 
stories has increased a minimum of about 
one-tweltth of an wich per vear. Part o 
this increase was due to extavations muide 
in TASS and 1649 for the purpose of siudving 
the foundations at their lowest part. Ke 
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 mech per vear. The 
niovemett never ceases, although it ig ex- 
ceedingly slow. Eeeenthy the municipality 
of Pisa appointed a conimission o1 engineers 
to study the cause of the trouble and how 
to bring about the cessation, and thus m- 
sure the stability of the tower for the Tuture, 
The first report of this connnission ts dateci 
July 29, 1927, and following are some ex 
tracts as published in La Nature, 

DETAILS OF TOWER OF PISA 

TS“ HE tower is a structure of cight stories 
tm height, with a total hemlt of 37.05 

meters (187 feet) between the bottom of 
the exterunl Joot of the foundation on the 

& 

To eT a 

beran to dist on one side, out of berpen- 
dicular, He, however, hoped for the best, 
and continued Intilding; at the sane time he 

made the pillars on the sinking side higher 
than en the other side, 1 order +o compen- 
gate fier the sinking. This, however, did 
not seem to do much goo, for still the 
tower proceeded fo leat: more and more. 

For simty years. the unfinished marble 
tower was left standing, when the Pisans 
called in Benenato. He continned ta binld 
it up to the fourth) story, and still the tower 
sank. Afier Benenato had died, the Pisans 
called in a German by the name of Wil- 

WO Serica nrac§iohistor.tom 

north sile and the upper part of the last story 
56.705 meters (186 feet) on the sam 
Gpposite this the corresponding south side 1 
only 55.803 meters (183 feet), while the 
outside part of the foundation proper ot 

ae | 
SIOIE: 

178) or 1.40 meters (4.59 
feet) lower than the worth, Vie interior 
has a diameter of 7.65 meters (about 2 
feet). The thickness of the masonry be- 
tween the first and the sixth cornice 1 ahout 
247 iveters (8.10 feet), while between the 
first cornice and the upper edge of the toun- 
dation its thickness i 4.12 meters (13.5 
fect}, and finally this foundation, which in- 

ffs sule is { 
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the Tower of 
Methods Can Save Tower 

creases mside and out, has a crown of 7.465 
meters (24 feet) of thickness, with an in- 
terior space of 4.65 meters ee cli 
ameter, (the exterior circle being 1/3 
meters (04.609 feet). The height of this 
foundation is 2.70 meters (8.85 feet) to 2.80 
meters (9.26 feet), of which the last 040 
meter (15 inches) of the base is laid up 
without cement, 2s 100TINg stones. 

WATURE OF THE SUPPORTING SOIL 

HE supporting soil, according to Cuna- 
wari, consists of: 

I—Layers placed there of natural sand or 
clay, with a depth of 4.54 meters (14.7 feet) 
or 5.50 meters (18 feet), and contaming the 
water-hearing stratum into which the ftoun- 
dation penetrates. 
2—A layer of gray clay, 1 to 2.50 meters 

thick (328 to & 
eet). 
d—Clay and sandy 

layers fue yellow or 
greenish, sometimes 
with turi, to a 
depth of 10.50 
to 11 meters (32 
to 34 fect),con- 
tanning wall af. 
tesian = slratuemn 

+ — Finally, 
the blue compact 
clay with 
the remains 
ol marine 
and fresh 
water shells 
(especially 
Cardium 
edule}, in 
which $oun- 
dations lad 
to be estab- , 
ished ii or- & 
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~~ LRING OF caisso 

Pisa 

By HUGO GERNSBACK 
Member American Physical Society 

der to have a basis somewhat consistent and 
not afivcted by subterranean waler, how 
this water has a slow current toward the 

sea, and without a doubt draws arong with it 

solid matter finely divided, Having a woul; 

ail besides, there are springs which reach 
the surface at the foot of the monument, 

and whose rising apecd has been rated at / 
on. (2.8 inches) per second, finally, an its 

original coustruction, a5 well as in 1838 atte 

1839, excavations were made on the Souter 
Sule. 

INCLINATION OF 
TOWER 

HE pressure in the masonry of the 
tower is considerable, uppare gives a 

tnaxintum of 15,3 kes. per square centi- 

ineter (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 

sail. bn the face of an uncertain soil and one 

which is charged with water im motion, if 13 
not astonishing that the tower sank, and that 
it did so irregularly. ‘The jormer sol under 
the campanile was at the level of 3.729 

meters (12 feet) aml the present level 15 
at 2.75 meters (9 feet), and there is a 
circular depression giving a paved area, 
of 24.30 meters (7.7 feet) diameter, 
whose northern edge is at the level 2.72 
meters (9 ject), and the southern at the 

zero pout. — 

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 
ihe soil beneath the foundation, 50 the fol- 
lowing measures are necessary 
1—To prevent all flow of 

water. 
2—To consolidate the soil For 1stance, 

by anjecting cement into the voids of the 
part o- the masonry which was laid up cry, 

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 

CAUSES OF THE 
THE 

subterranean 
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excavation, or to a 
lowermge of the level 
of the water-bearing 
layers; on the other 
hand, the imjecnons 
of cement risk part 
of this cement being 
carried away by the 
water, and to abut 
against the  note- 
absorbent argillace- 
ous layer. 

The dingram belaw 
and at the right 
shows how a ta- 
mous French engi- 
netr proposes ta 
freeze two circular 
Tings of soil about 
the base of the 
tower; he will then 
pump in cement on- 
ler pressure and in 
this faghion he 
eventually will 
build a water-tight 
foundation under 
the tower in its 
Present position, A 
detail of one of tho 

brine pipes ig 
shown below, 
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The large diagram at the left, together with the In- 
cert, Showing a top view of the circular wall of the 

tower, illustrates the manner in which a famous 

American foundation company would go about bulld- 
ing o substantial foundation under the Tower of 
Pisa. Accotding to this scheme, the tower would 
be left in its present position, while calssons would 
be sunk progressively around under the tower, these 

being filled with cement. 

MOVING THE TOWER TO NEW FOUNDATION 

M: NY schemes have been proposed how to 
gave the tower. and several are shown in 
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CHAPTER XX 

THE CORRIDOR EJECTS Us 

THINK that tor a moment we both 
went a hitth mad. I know we started 
running once more, side by side, grip- 
ping. dike frightened clildren, each 

other's hands. Then Drake stopped. 

“By all the hell of this place,” he said, 
“PU run no more! After all—we're men! 
Ti they kill us, they kill us. Dut bv the God 
Who made me, Pl run irom them no more. 
Vil die standing ' 

His courage steadied me. Defantly, we 
marched on. Up from below us, down from 
the roof, out from the walls of our way the 
hosts of eves gleamed and twinkled on ws. 

“Who could have believed ite’ Drake 
niuttercd, half to himself. “A living mest 
of them: a prodigious living mest.” 

A nest? I caught at the word. What did 
it suggest? That was it—the nest of the 
army ants, the city of the army ants, that 
William Beebe had studied in the South 
American jungles, and once deseribed to 
me, After all, was this more womlerijul, 
more wunbelevable than thatthe city of 
ants which was formed by their living bodies 
precisely as this was of the bodies of the 
(uhes ? 

How had Beebe phrased it—“the home, 
the nest, the hearth, the nursery, the bridal 
sume, the kitchen, the bed amd board of the 
army ants.” Built of and occupicd by those 
blind and deaf and savage little Mmsects, 
which by the guidance of smell alone car- 
ried on the most mtricate operations, the 
most complex activities. Nothing im this 
Place was stranger than that, I reflected— 
if once one could rid the mind of the para- 
Iyzing mHuence of the shapes of the Metal 
Folk. Whence came the stimuli that moved 
them, the stimuli to which they reacted? 
Well then—whence and how came the orders 
to which the ants responded: that bade them 
open this corridor in their nest, close that, 
torm this chamber, fill that one? Was one 
more mvsterious than the other? 

Breaking into my thought came conscious- 
ness that was moving with wereasing 
speed. Simultaneously with this recognition, 
I was lifted from the floor of the corridor 
and levitated with considerable rapidity tor- 
ward. Looking down I saw the floor level 
several feet below me. 

“Closing up behind us," Drake muttered 
“They're putting us—out.” 

It was, indeed, as though the passageway 
had wearied of our deliberate progress ani 
had decided to—give os a litt. Rearward, 
it was shutting. JT noted with interest how 
accurately this motion kept pace with owr 
own speed, and how fluidly the walls seemed 
to run together. Our movement became 
accelerated. It was as though we floated 
buoyantly, weightless, upon some swift 
Stream. The sensation was curiously pleas- 
ant, langiorous—what was the word Ruth 
had used ?—elemental—and free. The sup- 
porting force seemed to flow equally from 
walls atul floor to reach down to us from 
the root. It was even, and effortless, In 
advance of us the living corridor was open- 
mg even as behind ws 1t was closing. 

All around us the little points twinkled. 
Deeper and deeper dropped my mind mta 
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(Seventh Installment} 

Synopsis 

Dr. Louis Thornton is traveling through 

Tibet with his Chinese servant-cook, Chiu 
Aling, and two ponies that carried the im- 
pedimenta. They come upon a white mai 
who introduces himself as Hichard Keene 
Drake. Drake's father hod been very 
friendiy with Tharnten. The three oecicde 
to carry on and came upon Martin Vent- 
wor, 2 gfeolowiat, and Ruth, his daughter 

The Jatter ore guarding themselves against 
hundreds of soldiers who belong ta an age 
at least twenty centuries back. While es- 
taping they are attacked and would have 
been exterminated, were if not for the 

timely intervention of Norhala, a tall, 
beautiful, metallic-haired woman, whose 
cantral ayer lightning and over heavy 
metallie blacks was phenomenal. These 
blocks, at her command, would make a 
bondge for her to walk on or form them- 
Selves inte hatthing monsters to protect 
her or obey her every whim. Chiu Ming 
is killed im the battle, the survivors leav- 
ing with Merhala. EKuth and Norhala get 
on one of the blacks. The others stand 
Uptn a second composed of four sinaller 
ones joined together by their own peculiar 
auper-normal power, The platforms apecd 
through space at a terrilic rate, arriving 
eventually in the court of the Metal Em 
feror. Angered by the influence of Nar- 

hala over Ruth, Ventnor raises his rife 
and fires at the red rmuby-like object he 
believes to be the brain of the metal 
monster, He t& struck down by a lance 
of green flame and rendered unconscious. 
The metal monster gives Nothala the en- 
tire company fo serve as her toys. She 
taecs them to lier hoae, where she ip- 
forms Wuruk, ner spe-like eunuch -*- 
tendant, they are not to be harmed, Veut- 
noir talks, then lapses inte uncousceousne ss 
again, uth, after tethng about the 
itange power that holds her enslaved, 
gots to sleep. Drake and Thornton dis- 
course on the metal inteiuigences, and 
come t the conclusiot: that they are 
guided by some sort of group sonscious- 
ness, and that they move by super-rapid 
molecular “stepal" Yurnk, wecatse of 
jealousy, inforina Drake of the way back 
to the city, which Ventnor, im a semi- 
conscious sate, told then was their aniy 
hope. Wuruk ¢laims that taough the in- 
habitants of the city were aostile, it is 
much sater ta eccape, Leaving Ruth with 
Ventnor, Thornton and Drake decided to 
skip away from WNorhala. They ‘nformed 
Ruth that Yuruk hos learned the meanin 
of the pistol. After rather spectacular a 
ventures, they come upon the Metal City, 
Where geometrical and intangible farms 
art seeiingly endowed with super-ittelli- 
ence. The city saw and was alive, 
orhala appears unexpectedly and is just 

a6 quickly blotted owt from sight 
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the depths of that alien tranquility. Faster 
dnd faster we foated—ouward, 

Abrupily, ahead of us shone a blaze of — 
daylight. We passed into it. The force 
holding us withdrew its grip. I felt the 
-Olidity beneath my feet. TF stood and leaned 
back against a smooth wall. 

The corridor had ended and—had 
uz out from jiself, 

“Bounced !" exclaimed Drake. 
We were upon a ledge jutting fram the 

arricr. Belore us lay spread the most amaz- 
ing, the most extraordinarily fantastic scene 
upon wich, I think, the vision of man has 
rested since the advent of time, 

It was a crater. A mile on high and 
ten ihousamdl feet across ran the circular lip 
of its vast rim. Above it was a circle of 
white and glaring sky in whose center flamed 
the sun. Instantly, before my vision could 
grasp a tithe of that panorama, f knew that 
thes place was the very heart of the Metal 
ith 

Around the crater Hp were poised thow- 
sands of concave disks, vyerna! free, cnor- 

mous. They were like a border of gigantic, 
upthrust shields, and wrthin each, emblaz- 
oned like a shield’s device, was a blinding 
Hower of flame—the reflected, dilated face 
Gf the sun. Below this glistening diadem 
hung, pemlent, chasters of other disks, 
swarmed like the globular hiving of Her- 
cules’ captured suns; And in each of these 
also hung prisoned the image of the dav 
star. z 

. hundred fect below us was the crater 
floor. 

Up from it thrist a mountainous forest 
of the pallidiy radiant cones, bristling, pros 
digious. Tier upon tier, thickct upon thicket, 
Phalanx wpon phalanx they climbed. Up 
and up, pyraninically, they flune their sfiked 
hosts. 

They drew together two thousand feet 
above, clustering close about the foot of a 
single huge spire which thrust itself sky- 
ward for hali a mile above them. The crest 
of this spire was truncated. From its shorn 
tip tadiated scores of long and slender 
spokes, holding in place a thousand feet 
wide wheel of wan green disks whose con- 
cave surfaces, unlike those smooth ones gird- 
ing the crater, were curiously faceted, 

éhrut 

They drew together two thousand feet abeve, 
Clustering closa about the foot of a single 
huge spire, which thrust itself skyward for 
halt a mile above them. The crest of this 
wes truncated. From its shorn Hp radiated 
scores of long and slender spokes, holding in 
Blace a thousand feet wide wheel of wan 
oe disks whose concave surface, tnlike 
curlatsly faceted. girding the crater, were 
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This ainazing struc- 

lire rested upon a 
nivriad-ftooil base of 
erystal, even as had 
thad other cornnte 
fantasy beside wlrichs 
we hac met the great i 
Disc. It was im size ee 
to that as Gohath to a go d 
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aleer group they dropped, pendulous, Cop- 
ices al slender columns of thistle globes 
spralg up to meet the festooned joists. Be- 
tween the girders they draped themselves m 
stellated garlands, grouped themeelves mi in- 
tumeralle, kaleidoscopic patterns. They 
clickeal inte place around the ledge im which 
we crouched, In fantastic arrases they 
ewared in front of ws, hiding aud revealing 
through their quicksilver infterweavings the 
nount of the cones, 

Steadily thase flowing in below added to 

theip multitudes, gliding up cable aml qullar, 
Innilding out still tucther the living girders, 
stringing themselves upon living festoons 
and living garlands, weaving im among Uren, 
changing their shapes, their 
syiTilsols, 

They swung aral threaded swiitly, i shitt- 
rege ata laescy ie arid cocguillage, me Grothe 

iraceries. m Jace-like Nenaissnance fauta-ies. 

arches and brocatteled astragals, unutterably 
lnzarre, umuttera hy beautiiul— ervstatline, 

reometric alvrars. 
Theie movement ¢eased—so abruptly tlie 

the sioppage of all the ordercad turmail hail 
iit a quality of appalling silence 
An unimaginable tapestry beditht with 

merahble bromnderv, rach wil a oyjcuteree 

Caargantuan, the Metal People draped) the 
Vast cup 

Pillared it as though tt were a temple. 

Garnished it with thetr borlies as 
it were a Shrine, 

Across the Hoor, toward the cones glided 
| lustrous sphere. In shape only a 

rlotwe ike all its kind Was iivester| 
power, clothed 1 ween garments of 

fore in its wake drifted ihe two ereat 

pyraniids, anc after then the ter 
enneres 

Trew iting 

though: 

vet Ti 

i hevaliasit 

(Castnard om Page 11411 
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The Month’s Seientifie News Hlustrated 
By GEORGE WALL 

a CONVEYOR _. 
COAL SAD HS CoA ™ 

BARGES 

a 

a 
Sea a a a oe i | 

CONVEYOR 
= BELT = 

| A new celf-discharging collier bas recentty been, 
put im Service by a Montreal concern. Features of 
the boat's design are conveyor belts situated below 
40 hoppers holding the carpo, whick carry the coal 
over a boom extending 75 feet aut from the ves- 
mel's side when discharging. When the boom is not 
in use, (lt can be lowered Tatwenn the hatches and 
lashed im place. The ship is called the "“Coolfax,"* 

Liste] 
and has a dead-weight py of 3,05) toms. She oy ee mate o 2-day voyage from England, where she ay Pot _f Locust 

was built, ta Montreal, Cenoda. ge ot i ae 

ai 

- 

Lae +, = at 

F th 

The Egyptian government is taking active meas- 
i ures te combat an invasion of locusts. The young 
locusts are now in the crawling stage, and efforts 
are being made to Kill them before they reach the 
fiying stage. The British air force is lending 
assistance in the cainpaign, and wil! use poisonous 
(£45 emitted from an airplune to destroy these pests, 

iz ws 
Ne f = 

Tests ore being made on a Dew 
motor Plel which tantains from 1 to 

3) per cent of altohol. This new 
fuel will g¢ive great acceleration on 
hills, cod the engine may be oged 
for a long period of time, without 
the neseassity of grinding Yalreas of 

removing carbons, 

Pte 

Pice cream ind perishable foods ara mow sent from New York to Cuba ond arrive {5 
Berfect com™ition. Salid carbon dioxide “ice” or “snow,” so-called “drp ice." is 
used for the refrigérant. The reduction of this substance by evaporation is only 
about 10 por cent in 24 hours. The carbon dioxide gas given off, being heavier 
than air, forms a frigid imsulating blanket and keeps warm alr away, This new 

refrizerant is about fiteen times as efficient as water ice. r 
SEARCHLIGHT — lod ee 

AS PLIFICATION . 

chronized with the sound-locateor, The horns werk in 
paits and these are attached to two observers. One for 

the herizental, the other for the vertical movement, 

+ The largest Steam locomotive in the world has been ordered 
- ' i the Northern Pacific Railroad, for use between Mandan, 

North Dakota, and Glendive, Montana, The Northern Pacific 
fncine Will be 121 feet ia length, over half as lonp o5 a city 
block. Tt will be carried by 22 wheels, 16 of them will be 
“drivers.” The engine tender will hold 26 toms of coal and 
£0,000 gallons of water, The stea of the grate will be appraxi- 
mately 183 square feet. The fire-box measures 46 Inches x 
14 inches, The tender is to be 33 feet long afd about id 

feet high, at {ts front end 

Eight of America’s largest railroads are consideri 

constructing airport lauding decks above dite trate ane Planes would be used in comnection with rail transportation 

Camplete plans have been formulated for railroad terminal 
landings, at about twenty of the largest cites. Mr. F 

Naulty, am acronautical engineer, has been engaged to worte 
out details of the construction. He ic alan the oilainster: at 

the airport landing deck idea as outlined recently by Post- 
master General New. It is considered that this method “ot 
airplane landing offers the best practical solution of the afr 

+ port prablem im congested communities, 
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14 Scene md Daeeuticr POP gory, POON 

The Commanding Officer of the Giant 
Tells Here Some of the Litthe Known 
That You Have Always Been Curious to 

Dirigibles? Read What 
Lieut.-Cotimander 
E. Rosendahl, U.S... 

QUESTIONS ASKED BY H. GERNSBACK, EDITOR, FOLLOWING RADIO TALK OF TE year 1928 will be an unusual 
LIEUT. COM. C. E. ROSENDAHL, U. & H., FROM WRHEY. ULE eS ee | | Spectacular Ce Tor 

I. @ In your opinion, can a buge damage. An dirship te a huge, ther- diripibles : af is aot secessary to con 
dirigible of the Los Angeéles' type com- dughly-bonded metallic stractore, that we Ir eet Scere aes Sea 

pete successfully with airplanes im carry- would readily dissipate an electric charge; ee rricoryrrany eat inate hori gican thus Foul 
inf passengers? added safety Weing assured by the ose the stars, as there are other unmistakable 

A. There is no competition between of the abselately pon-inftlammable helium signs already apparent O77 Siawwe man 
the sb let i ape _mirREED if cach is prop- us @5 the inflation medium. dritmDhs rar the uirnlane a Papaiticics aS 
erly &m To use an uirship to do 5. O.. Can this country produce suffi- Seadosccts re ed ES BL » TeCOMs Are 
the work as airplane 13 a5 @¢xtravagant cient helium for any amount of dirlgibles ? wer TeRCey an laistors utwardiy, [2% was 

; and inefficient as the ose of A sen-going A. The United States hos practicaily ad quet one tor dirieibles: actually, amiuch 
steamer on a short coastal rom or on ferry 4 world mecnopoly of the supply of helium. meen and vital exnerinent?l work nea 
boat duty. The airplane is and will prob- Nowhere else in the world is there a sufi- Si goueg Nera a poe eee MA iis 
ably always be & shott range carrier, cient quantity of helium-bearing natural Bresstu ancl sone rice COMUSINCTION Oot 
while the airship is fundamentally a long gas to poy for its production. Recent tL ipa mi ots Carly stages, Jit 18 on this 
rangé® Vehicle. reports indicate that there 18 practically dirigible or airship pluse of aerouattical ace 

2 0. What do you believe the maxdi- an Gnlimited supply of helium tn certain t ah I iri st ae Wi ey 1 oe al 
mum steed that girships can ebtain for gas-bearing fields jin the United States i ivity Widt 2 owisit io disetss Llirietty 
amimerced i i : rresn We = a ee ae 
A. 1 is bel ieved that a speed of about shall erate for scores of Fears ta caret HEAVIER-THAN-AIR CRAFT DEFINED 

li miles per hour will be attained by bi a. What are the advantages of A PANY people do tot distinguish be- 
Hirigibles of fulturé commercial sire. helinm ayer other lifting gases? \ Hig her “lies Py eee aa aad 

3. O<. What provisions if any have been \. Helium ig a safe lifting was in that | en heavier Pam erat. Le. 
Hlade in pussénger Carrvilttg across the it will absolutely not combine with any airy Wes) whic Wiis depend ou ther en- 

ectans to suiféguard passengers if air- other element and therefore cannot barn Pipes to lela hela ‘Welt as well as to drive 
| ships were forced down into the ocean? nor explode. It is next to the lightest gas , Rea Chai eerie bhee eed tan 
1 A. #im Sirship im trouble is nat meces- known dad available for airship inflation. nee Se ata et eg ae Yt gh oe a 5 aa Hat 

| sarily forced down in the ocean—in fact, Te has $2" of the lifting power of fydro- air crait {or dirigble balloons) which are 
she weuld fly as a free balloon, in cose gen, and its mech pgredier sofet¥ over srstqimec) bw some Puc poesia gel 
ail motors failed; bat there is extremely hydrogen makes its use of the utmost 23 helium pas and devote practically the 

| little likelihood that all of sim ofr e« ght value. mete Siphon ae ; Bracke [er aid alia ie be 

individual power plants would fail simul- 7, @ Can an airship, while moored to entire citort or their engmes towards pro- 
taneously, Airships carry sea anchors its mast, outride pructically any storm felling them, Tlitrs the term “aarslin'’ 1s 

| Similar fo surface Ship practice. There that imny come along, including a hurri- sometimes teed pidiserimimatel’ fer all poring 
are many instances om record where Ger- cane? * todos AWM ico lea cteel politico 
mah Zeppelins—badly damaged in war— A. An airship moored fo a mast ¢an Of aercrait, eC TN RE ligetrter-tlsar-ai 
dian eerely to ae dee ried nite eet Very bee at ans ak brane: Ot aeronautics eel tliat hie: teri 
ieg With slaving Wi xz SALD Ati a containing winds up ta the speed at which ot fd ee eee Iv s hy F pj =A A 

to her base, the ship itself is designed to fly. In the liehten Bee shear le apple lonly to 
4. Q. Of lighting struck one of these case of hurricanes of fornidoés greater mitber =i «il api t as they are furl 

huge helium-inflated airships, wha! dam- safety lies in taking the air and flying mentaliv “shape” ane] meciwlen tally shuips iat 
age weold be done? out the starm, just aS a Sbeainer puts out flaak in ait. Airplanes ane much morc 

A. Even hydrogen-inflated airships have to sea in severe storms, heaves to at Paha chetrihitted th: ce pes or ewer Bee 
} been struck by lightning without any sea, of runs sround severe disturbances. WH0OR CUstrimitect Par) GIPScitpes, are ae 

: : . = rally the plane arml its habits woul characte 

n " 

mT LAND MAST 

it 
ie 

# She z | ' i, ; " i A Bin . —— : a : will ft te 4 ole Leaf | fi ace ok ! A | 

taifnamn\ 
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One method of mooring dirlgibles is shown When landing upon the deck of a ship, a One of the newest inventions is a S81 anchor 
abaye, The ship is tied to a land mast. Humber of ropes ate eniployed as shown hére, Jor dirigibles used as showi 
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BY LIEUTENANT 
COMMANDER 

C.E.ROSENDAHL 
U-S°N 

U.S. Naval Dirigible “U. 5. Los Angeles,” 

Things About Lighter-Than-Air (raft 

Learn About. Should We Build More 
Commander Rosendahl! Says 

EVOLUTION OF THE AIRSHIP ————a 
istics have therefore become inore com- PERHAPS you might be weterested in {t 
inonly imown than those of ms scarcer the evolution of the airship. In YRS, 

cousin. the airship. However, this unfannlh that is, ahout one. hundred -and forty five %, 
arity wath the airslip wall s00t! vanish, for vears ago, ihe first balloon flight was made TRIPS HOOK Bq 
the reahgation is dawnine that large air hen fad observed that hot aie would rise AHO RELEASES 
ships—oftenm referred to in the past as therefore by inflating a bag or container al BRIGLE ROPES 
“fennelins —are essential both to commer- Hivht material with heated air, the container 

cial transport and to the national derense couk] be made to rise and take with wtoa 
DIRIGIBLES FOR SAFETY AND COMFORT basket or tar mi which to carry the [rs- 

scners ail other loads. Soon miu was 
V ASAIN DD continues to demand greater)  ahte to produce hvdrogen gas in sullicient 
& speed in transportation—think of the quantity to ifate a halloon and since livdre: | RELEASE 
vast amount ol cftart spent to obtam speed? = gen is sa much lighter than air, it has al if Sele 
Ls there anyoue who hast been thrilled at wavs been a most efhcient lifting was. Of / ST re 

the tales of the masic carpet_oi the Arabian course, balloons drift with the wan, and / FROM COR 

aghts ane its ability to antihikite distance | man som. became desirous of provuling | TROL CAB | 
High speed trains anc fast stwamships de- them with sats power so that he night £o 
mart extra tbre dad we contame ta patron- it any directa mdependent oi the wind ee 6 1H | 

ive and support them, Further inereases im Early cltort, con sisted | rowine with Silke: fens teen ree | 
Paroiitl Bi SICAMSNIpP Sperds are Vere Cx airs but olf e@ourse thie method was 100 

pensive atid dathcult to obtain, “45 soon @8 practical: In 1832 the first power ar then jfrnevens & HOOK | 
the spwecdiest transport of all-—that by atr- or dirgible balloon was built. I: derived | CANVAS SEA ANCHOR | 
hecommes more Bencrally realized with safety its motive pawer [rom a th ce-harsepawer cORK | | 

Inankiie te sure to take quite eerally to steamy engine. The moder airship had to 1 FLOAT / J ey; CONTINUOUS | 
the ise Of aircral (Meriaciileriv tl comiorts wait vor. the Gearapeat ol iad eaesta : ag alee CABLE | 

and canverences may be had simultantoush engine and oa light strong material with fh = df —— 4 

Will We greater spHe’ Airplanes and air which 10 Totott the Perit e Itwasin O00 | x he 
ships are tus next avatlable means of sup- that Count Zeppelin canpleted and ew [es 
ae spect ier travel—the airpline tor short fest med airship in Germany. Onur first 
or moderate cistances, the aiesl i ior Lone American airslip wis built in) POR 

distal ces, “Aitplanes C. ee provide 2 Centar se aaa at THAN-AIR CRAFT CLASSIFIED 
degree ol comfort bat itis the airship which A ‘his pomt det me classify tor vor 
Can supply the maximum of, comiort ane Fi lige het thheus-air trait or hina forms of The above {Hustration giveé all the details 
satety in the at bor logeer vores (Gatinvce or Page et) of the Tew canvas sea anchor. 
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OPTIONAL POSTrion i 
FOR PLANE / 
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\ Rane COULD BECARRIEB - 
\ INSIDE ENVELOPE ; 

} LAUNCHED FROM FRONT” 
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An emergency landing can be effected by Modera dirigibles have separate gas com A dirigible can be moored ta a special mast 
using A land anthar which ¢an afterwards partments. The U. S: Navy will tt dirigi on a ship, as Was recently done with the 

De cut loose. hies for carrying airplanes. "Ss. §. Patol! 
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ea eae! Arce 

Synopels 

Ihr, Lawis Thornton ia traveling through 
Tibet with) bat Clonese sderviaad-couk, “Cli 

Ming, and two pois that earned the im- 
pedimenta, 
Who tutroduces himself as Richard 
Drake Denke’s father liad been 

frituddy with Dhariton, 
ig carry on and cone upon Martino 
nor, a geologist, and Huth, hia dagghter. 

very 

Vle loser are guarding themselves against 

hundreds of seldiers who belong te an Ape 

at feast went centuries back, While es- 
vapbag they 
hee Th exterminated, 
prime ly DRPRe eee TY DIA i 

beautiful, méiallia-eharred woman, 

Conidl d@ver digluloasinge ane ines 

Hetullic blocks was phenonenual. 

tlocks, at her conuitind, would imake 
bridge for her to Walk on or form fhen- 

gelyes ata battling trorngstera ia 

Narlinda, 4 

ed Oh 

Ad an O° 

They come upon & while Man 
hreae 

The three deride 
Vent- 

are attacled and would have 

were at vol tor the 
tall, 

wihode 

Phiege 

protect 

) pil | 

CEightii Fivsiallaiewe) 

aero or @hey hier every wl. Chain Aine 

iS killed in the battle, ihe survivors leay- 
ing with Norhals Ruth and Narhaln get 
on one of the blocks. Lhe tiers siand 

ipo a second composed of four smaller 
ones joined together by ther own peteulinr 
gupernermial power. The platiorms speed 
throwayh Spica Ge Perri Fale. ATTEVing 

eventually in the court of the Mivtal Em 

peror Anzered bY the. mtwence of Nar 

hala over Huth, Ventwor raises lis rifle 

ind) fires at the red ruliv-lrke object he 
believes @to be the hrain of the metal 

inansker. Fle 38 siruck down OY a lanee 
of green fame and rtudered puconstious, 
Lhe metal aoauster gives Norhala the en- 

tive tompoany 80 serve 2a ber toys She 
fakes them (0 her home. where she it- 
farms faamuk, fer apidike eunuch ait 

Pendant, they ae net i fe bored. Vent 
nor talks, ilien Ligases inka waconacieusness 

anki Ruth, atter telling ombout the 

sirunge Power that olds der enslaveil, 

fies to Pe Tp Drake and Tharntow:ilis 

Seucee da t [he RIL "fal i 

chine ta the 
Kulided hy 
mess, sinil tht 
neohecular 
jealousy, | 
ta ihe which ‘Ventnor, in # seni- 

tdnscious slate, told them was their only 
hagee Claims tht Ehowgh the it 
habitants’ of the tity were hostile, wt 99 

much sager ta escape 
Ventnor, Thornton 
skip away fron 
Huth thot Wrirwk 
ot the pistol. 
VEMLUITES, 

where 

gence. 
AW Grlinla 

ne quickly tilotted ove 
obgerve the 

P reseqesenchy brushed pit 

aa Titer 

Sewnce and /avention for 

Merritt 
“THE MOON POOL", “THE FACE IN THE ABYSS’ etc. 

Litelliigeuces, mel 

that tiny are 

COvSs0 wis. 

by super-ragud 
“ahegea t Yurnuk, beconmae of 

Informs Drake of the way batk 

city. 

comclusceri 
hore orl of Ereiep 

they wove 

Luruk 

Leaving Ruth with 
and Drake decided ta 

SNorhala. They interned 
Has learned the meaning 

After rather spectacular acl- 

they come wpon the Metal City, 
geometricil and intungille forms 

re seemingly encowed with sie r= be bis 

The 
Wppews 

City aud owas olive, 

fre a Lette cli¥ 
ie iL 

; Arist 19 gest 
frame sight. They 

métal hoards and mike the 
myuninénwee of the Alvetal Emperdr, to be 

of fu gertsc nee 
¥ THpdiy : | 

which they glicde at Mi 

CHAPTER XXII 

BIRTH CHAMBER OF THE HORDE 

ROPFESSOR,” Drake 

THE 

broke the 

Slence, “this isnt the way ta get 
evit. Wii mat Oke gee, DOE ee 

all the tome from ithe—epates.” 
What can we dof" my anxiety was no 

less than his, but imv realization of ovr 
helplessness was complete. 

"Te we only knew how to talk to these 
Things,” he sad. “Li we could only have 
let the Disc know we wanted ta get out— 
damn tt. IT believe it would lave helped 
us!” 

Grotesque as the idea sounded, I felt that 
he spoke the truth The Disc meant no 
harm to us. Ini fact, in speeding is away, 
I was not at all sure that it had not delber- 
ately wished us well. I could not foraet the 
stranghig tentacles of ihe Keeper of the 
Cores. 

“Pushed ws away as (howeh we were 

chidedres the cate’? Drake echoed my 
thouglis. “Shooed us of as thouch if were 
saving “Ram along now wil play—or you 
may get hort’ 

Stab wp owe spel along the shait. A tho- 
saith feet, two thousand ieet PF knew we 
must be now abowe the level of the valley. 

“We've pot ta get back to Ruth! What 
Will she be thinking “—It'’s nicht! Ard wltt 
ay be happening — whit may have happened 
to rere’ 

“Drake, boy—we're up afainst it, We 
Aird remember—she's jy Nor- can't help it. 

wila’s home. I dow beleve that there's 
inv danger as long as she remains there. 
And Wentiror ties her fase.” 

“Phat's trae,” he said, more hopefully, 
“That’s true—and probably Norhala is with 
her.’ 

“T don't doubt it.” I said, cheerfully, An 
lispiration came ta me—I half believed! it 
ray sel “A nothes Titi. There's 

fot an actron here that's pur- 
poseless. Were beg 
‘riven. on by the 
command 

LST. om 
' as Wi : 1 I TI in F 

oi that Thing you have called the Metal 
Emperor. It means us no harm. Mavhe- 
mavie this 19 the way out” 

"Again the monster shook beneath us. Faster we 
moved. Louder grew the clangor of the drums, 
the gones, the pipes. . Now we were close 
upon the heels of the last fleeing stragglers. We 
glackened in our stride, We waited until they 
were tlose ta the gates. I henord the Drazen 
clanging of their valves. Those shut out 
beat upon them. They dragged them- 
selves close to the base of the 
battlements, and caowered 
there, of ¢rept, geek- 
imge same hale jf 
which to hide." 
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Maybe so.” He shook lis head doubt- 

Fully, “But I'm not sure. Maybe that long 

pus was just lo get us away from there. It 
strikes me that the impulse lias begun to 
weaken. We're not going anywhere near as 
fast as Wwe were,” 

| iuacl not tealized it, But our 5] 
slackening. I looked back—inulred 

behind wa fell the slice, 

other passages oOpething up 

alow. this shaft,” Drake urged. “I'm not 
for trusting the Emperor too far—it has 
other thines on its metallic mind, you know, 
The next opening we wet to, lets try to slip 

info it—ikt we can! 

reed Was 

i i IGer 5 O 

There are 

[ Wad noticed the openings along the as- 

celine shaft, corridors running apparenily 

transversely to tts angled way. [ nodded 
Slower aud slower nace. J 

climpseal one of the apertures, a Immedred 
rect ahowe us, Could we reach it? Slower 

and slower we arose, and nearer it Came, 

iearer—our feet beran to slip backward 

aloue ihe steep war. Now the pap was but 
. ar woe con oe But we were maotioiless- 

Pecoaike itt 

a yard off Were 

tater, 

Drake's arms wrapped around me. With 

a tremendous effort he hurled me ito the 
dropped at tts edge, wrillved 

around, saw hom slipping, shpping 
down, aml thrust my hands owt to him. 

He coueht them. Tere came wrencli 

that racked my arm in its sockets. But he 

held lo writhed back mite the passage. drag 
ring wp his almost dead weight. 

For a minute or two we lay, flat apo 
up. the 

passage was broad, silent, appar- 

a1 a 

511 eel i| ‘ 

eur backs, resting. I sat 

eithy as endless as that from 
which we hud just. es- 
caper Aloe it, 

above os, unde 

3 

=—— = ine} 

us, the crystalline eyes were dim. It showed 
no SITS ai movement, Drake arose. 

“Let's be going,” I said. 

The corridar stretched straight before wus. 
How far we walked alang it, [ do not 
know, mite upon mile, it seemed, ft hroatl- 
ened abruptly, and opened into a vast hall. 

And this hall was filled with the Horde— 
was i gigaatic workshop filled with them. 
In every shape, in every form, they seethed 

and tailed about it. Upon its Moor were 
heaps of shining ores, moutitds of Hashing 
gems, piles of ingots, metallic and crystallme, 
High and low throughout it Hamed the egg: 
shaped incandescenees, Noating iurnaces 

great and small. 
Before one of these forges, close fo us, 

ctoaxd a Thing. Its body was a twelve-foot 

column of sialler c1lves. Upan ihe Corb WLS 

al liolfow 5 jin re farmed oa wen lessen 

libocks biack4s Little larger than Wire Little 

Ones themselves. in the center at the open 

recianele was another shart, its. top a two 

fant square area tormed of a Sickle erile, 

From the svles of the lbolkow square sprang 
Jorg aris al apiit rcs, icl: Liyepedl 1 A 

tetruhedron, They moved irecely, slipping 

about upon their curved points of contact, 
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A Trans-Oceanic Dirigible 
Huge English Ship Accommodating 100 Passengers Nearing Completion 

GAS TIGHT 
Fe BRLC Chi a 

viEW 
WINDS 

: _ 1 = : ba DINING SALooN ae aa “|= 

| fret hala cnigineers are rapidly com- 
pieting the construction of a new 

cdinigible which will be used in test voy- 
ages lo demonstrate the feasibility of a 
regular ocean air line. The ship will bee 
wed on a New York, London, ‘lontreal 
route Tle passenger accommodations 
cousist of the equivalent of a three-story 
house. The crew's quarters are situated 
on the lower floor, and above this are 
two prontoade 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- 
coilies are situated on the top deck. All | — the heating, hghting andl cooking will 

a be done by electricity.. In the dirigible 
1 = there are no engine noises and no vibra- — 

tion or aly motion equivalent to that of 
an ocean liner. It is believed, therefore, 
hat there will be no air sickness amongst 
the passengers. The R-100 is 709 feet 
long, and [32 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 
“fying 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 carrving 
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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CORON 4 OF 
BLUIS4+ GREEN 
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2 600000 VOLTS: - i@27 

10,000,000 VOLTS EXPECTED- iIszB- A? 

The above scene shows the remarkable electrical effect which fre- 
quently occurs in the Alps Mountains, where three young German 
gtientiats are cnudenyoring ta extract tremendous electrical dis- 

ib: ENJAMIN FRANKLIN, fired the 
_f imagination of electrical engineers 

| We and experimenters all over the world 
: * for a century beyoud his time, when 
on an immortal day he demonstrated by 

MEASURED SPARK GAP 

METAL BALLS OR 
HEEDLES 
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VOLTAGE REQUIRED TO 
JUMP NEEDLE GAP 

Sphere spark gaps, aod in some cases needle 
gaps, of predetermined dimensions are used 
for measaring high potential dy ore es, When 
a discharge jumps o certain length of gap, 
the voltage is easily read from the calibra- 

tion chart. 

is that mun ma 

means of his kite, that lightning was a 
natural electrical phenomenon, Every stu- 
dent of clectrical matters has at some lime 
or other dreamed of utilizing the gigantic 
electrical charges which ate ever present 
in the atmosphere surrounding our earth, 
Several scientists have lost their lives while 
trying to harness the tremendous clectrical 
discharges in the form of lightning. Last 
summer and again this lien pg three yo ae 
German scientists, A. Brasch, F. Lange at 
C. Urban of the University of ‘Berlin, anled 
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 preat intensity and accompanied 
with a roar like that of huge cannon, jumped 
the gap of their apparatus repeatedly, even 
when no electrical storms were in the vicin- 
ity. On several occasions clectrical sparks 
jumped the large gap on an average of one 
every second for thirty minutes, and a 
discharges averaged two million volts, 
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. 
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TEST HUT S6O FEET FROM 
SPARK GaP 

The idea behind these experiments 
find A way to disintegrate the atom, and thos 

unlock a tremendous new source of tnergr. 

practically over; it + hoped this year with 
the improved apparatus to measure poten- 
tials up to ten or more milton volts. It ia 
known that potentials of from 5,000,000 up 
to $0,000,000 volts passes to earth from ati 

220 POUNDS 
OF Bar Lhe 

SBECTRICAL 
PHE RIC <a 

[¥ Hane E j Buy 

Tt ig hoped br the European favestigators 
that a sufficiently powerful atmospheric elec- 
trical dlgcharge can be obtained, which will 
yield a power equal to the Alpha mys 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 J30 Ft, and these stuicnts 01 
natural electrical plieenomena luive found a 
very desirable location i the Alps, where 
they can suspend between one mountain and 
an adjacent one, a strong irom cable having 
a Jengeth of shout 2CLW) 1 This cable is 

about 250 fect above the intervening vwalley, 
iil from it these daring engmecrs have 
susjemled «a coarsely woven wire net, which 
serwcg as an electrical capacity to gather the 
electricity from the atmosphere. vs shown 
in the paccures, the wire net is supplied with 
nhumeraus Sharp pots to ail in collectuim 
the current trom the air. 

As the accompanving photographs of the 
atheal apparatus and wire ciuble wsed Last 
year clearly show, an adjustable spark gup 
oi considerable length is provided, Iby iui- 
justing this spark gag 10 varigus lengths, 
it 1s possible to judge the voltage of the 
discharge which leaps the gap at any mo- 
ment. Mr. FLW. Peek, Jr., the well-known 
Ainerican worker in the real of high 
vollaze measurements, together with other 
engineers, have provided tabudated diuta and 
curves for various lengths of both needle 
unl sphere type spark gaps. +\s one o7 the 
AODOM panini chygratns shows, it ig a simple 
matter to calculkte the voltage when a cer- 
tain length of gap is used. The engmeer 
first checks the lengih of the cap on. the 
chart: he thet: follows a line horizontally 
from the gap length, to where it intersects 
with the angular line on the chart; and from 
thie port of intersection he looks im a visual 
ling downward to a place where the voltage 
is given. For needle spark gap mesure: 
ments, the characterise curve on the chart 
is practically a stravwht ime, while for 
sphere gaps the characteristic curve on. tle 
roltige versus gap dength, is 2 curved line 
Tinge ttérested in hich voltage measure- 
ments by means of the spark gap method) can 
find tle voltage-gap tubles aml charts in 
the Standerdication Mules of the American 

Actual photegraph of the experimental “kite 
used by the German experimenters in the 
Alps Mountains, for the purpose of accumti- 
lating High potential electrical discharges 
from the atinosphere, Note the slro of the 

Insulaters. 

Institute of Electrical Enginecrs. Acecord- 
ing to Alr, Peek’s researches, (he voltage 

per foot of atrnospheric electrical dischurges 
ig about LOROOO, whrle i laboratory meas- 
urements wth AJC, transformer lug po- 
tetitial discharges, the average voltige per 
foot of spark was found to be jlvowt | O(N 
volts. "The voltage of a hehtning flash may 

(Continued on pase 158) 

one = FP ; Ss Se ee 

Actual phot above 
shows Ji f., heavy 
spark obtained from 
the callecting net in 
the Alps by the Ger- 
ran 8 Sstientists. The 
voltage is about 2,000,- 
MO, The spark occurred 
once per second for 

minutes. 

Photo, leit, shows the 
adjustable spark gap 
used in the algs. WNo- 
tice the heary = etlerc- 
trodc on the end of the 
adjestable arm to which 

the spark Jumps. 

ET 

Belew we see i,(HH), MIG 
wolt artificial lightnlae 

giroke produced in &. 
E. Laboratery at Pitts- 

’ Geld, Mass, Note man. 



116 

The above illustration shows a new style of proposed beli- 
copter which has @ Separate engine in each of the vertically 
acting folls and also an enginé and propeller for propulsion, 

SHE world is looking forward to new 
developments in aircraft, and pus- 
sibly even getting more than it ex- 

== pects in the way of radical departures 
[rom present styles. Aviation enthusiasts 
belicve that the only solution to the problem 
of popular flying is the development and 
successful demotstration 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 saic, even m 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- 

put into service. 

The photograph above shows a new giant all- 
métal British géaplane which has just been 

Tt will carry fifteen pas- 
gengers and their baggage, and is Atted with 

safety appliances. 

for the passengers, incladin 
ate air-filled, and comfortably bold the life belt and parachutes for a 

The photographs on either side show 
| one of the se#ats and the equlpment strapped to a passenger. The 

é estimated by comparing with the 

) entirely of metal. 

forced departure from the plane, 

immensity of this plane cas 

trated on this page. This con- 
sists Of Wo wir tos of mumliliccl 
propeller blades, mouwited at the 
cud of cross arms, aml each ot 
the tolls is ta be provided with 

its own envine and) propeller. 
These areas are to provide the 
lift, and they both turn in oppo- 
site «lirections, as the diagram 
indicates. Instead of tilting the 
airplane, in the usual methwl im 
order to produce a horizantal 
Hight, a propeller gid engine fer 
propulsion is provided. The air 
plane itseli will also have a plane 
surtace taree tnouph to permit 
tle crait to glide to the earth, 
in event of acculental stoppage 
ef any or all of the motors. 

The well known electrical wiz- 
ard, Dr. Nikola Tesla, has in- 
vertied a new method of acrial 

transportation, explained in his patent No. 
1655,113. The detath of this are also in- 
dicated om these pages. Dr. Tesla states 
that the helicopter type of flying machine 
is guite unsuitable for speedy acrial 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 procecding hori- 
zonially along a straight line under pre- 
vailing air comlitions, 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, both of which 

The photographs here show the world's Jargest seaplane liner. 
equipped with three 485 horsepower Jupiter engines, and is made 

every convenience 
The seats 

It is completely equipped wit 
dining aod culinary service. 

mén standing on the vessel. 

The interlor seating arrangement of the new 
The seats are 50 arranged 

that they house both Mfe preservers and para- 
can be 

strapped ta the occupant. 
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Helicopters 

New Advances in the Field of Aeronautics Relate to 

Ort Sed, is retractable ly simple means. 
As motive power, Dp, Tesla intends to 

employ the turbines which he invented some 
years azo amd which were fully deserihed 
mn the July PA) issue of this publication. 
When the mechanism is at rest, the planes 
aml the driving propeller will be vertical, 
lhe operator or passengers are suspended 
on trumuons which can turn throwvh ant 
angle of about GO degrees. The usual de- 
weees for lateral and directional control are 
provided to enable the operator to actuate 
them by feet or Kane. 

AL the start, sufficient power being turned 
on, the maching will rise vertically nm the 
air to the desired height When it is gradu- 
ally tilted by manipulating the clevated de- 
vices and proceeds like an airplune, the load 
heinp iransterred trom the propeller to the 
tolls as the angle of inclination diminishes 
ane] 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 
lo 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 
gams in velocity. From this point on, the 
Operator can proceed to his destination and 
on teaching this, the same mode of bringing 

the machine to a rest is employed. Here 
the operator causes the machine to again 
rise an the air and permits it to gradually 
scttle 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, 

instantly 

Tt Is 
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and Safety Planes 
Making Flying Safer and Toward the Development of Vertically Rising Machines. 

vented = DB 
tuking on. 

Below is an artist's conception of the vertically-risi 
ir, Nikela Tesla as it would appear in fight, at rest, and 
At the left are the details of the mechanism as it would 

appear when an aviator attempts te arise or alight. 
the propeller sod tiltin . 

at the right and prececds alorg his fight. 

Speeding w 
the plane, he assumes the position indicate 

- ae 

_ 
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helleopter in- 
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Tt will be observed that any type of a2 
gasoline eneme 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 fends 
itself to this kind of work, for which the 
modern types of engines might be unsutted 
His own turbine is capable of carrying a 
#reat overload and of running without dan- 
wer at excessive speeds so that during the 
éturtme and landing operations, the meces- 
aary power can be developed Dy the motors. 
At the sgagre time there 6 always a surplus 
of power which car be empfoved it the 

operator desires to greatly increase his for- 
ward eneel The illustrations on this page 
show the machine as it would appear al rest, 
with the propeller in a vertical position ant 
the same plane m horizontal theht. No tatl 
is here indicated. but 1f ome were to be ent- 
ployed, it. would as mentioned before, be 
quickly retractable. 
And in Lormdon, developments alone the 

line of passenger sircrait are rapidly pro- 
ceeding, with every safety appliance imug- 
mahle being imcloded and everythmg being 
done ‘o accommodate the passengers. In 
these larcve 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- 
FeENCy, they Ca Mh Ssiep mitt oi tf, Cveti While It 

is in fliht and necotiate a2 perfectly sale 
landing. These planes are all-metal built. 

The ability of metal planes in carrying 
out successful Jong distance fights is exem- 
plified by the German plane the “Bremen,” 
the first to cross the Atlantic from east to 
west, The ficht was from Dublin, Ireland 
to Greenely Island, (omada, with Baron von 
Huenefeld, Herman Koehl, and James Fitz- 
maurice. 
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i oF, by A .Merrz 
Author of * THE MOON POOL”, “THE FACE IN THE ABYSS"etc 

{Ninth Ingeallment) 

* oneg joined together by their own peculiar h safer i same. 1 eer with 
Synopsis ince see eee Piles 7B encorjokhoc speed Ventnor, “Thornton. and Drake Bec ire 

is T ; Trice Fate, arriwin, kip away from fhala. They inform 
Br, Louis Thornton is traveling through eventually in the court of the Metal ee Bath hal orek hac pee ae 

pee Sun Bie tliaeae ee cesetcouk his peror. Angered by the influence of Nor- of the pistol, After rather spectacular ad- Ming, and two ponies that carried the im- ala over Ruth, Ventnor raises his rifle pontine thes cone aod: the Metal ies, 

cei tte They come upon a white man and fires at the red ruby-like object he where geometrical and intangible forms 
Who introduces himeelf as Richard Keene believes to be the brain of the metal are seemingly endowed with super-intelli- 
ha idnigh std eg acral oneal Par monster. He is struck down by a lance ence, The city saw and was alive. 
eeeeeey ie Seeeatag, The ree: eerie of green flame and rendered unconscious, Norhala appears unexpectedly and is just 
to carry on and come upon Martin Vent- The metal monster gives Norbala the en- as quickly blotted out from sight. ey 
nor, a geologist, and Ruth, his daughter. tire company to serve as her toys. She observe the metal hoards and make the 
The latter are guarding themselves against takes them to her home, where she in- Acquaintance of the Metal Emperor, to be 
hundreds of soldiers who belong to an age forms Yuruk, her ape-like eunuch at- subsequently brushed out of his presence, 
at least twenty centuries back. While es- tendant, they are not to be harmed. Vent- after which they glide away panialy. 
caping they are attacked ane would have nor talks, then lapses into unconsciousness Thornton and Brake hnally come upon 

heen exterminated, were it mot for the again. Ruth, after tell about the the birth chamber of the Metal Horde, a 
timely intervention of Norhala, a tall, strange power that finde: hes enslaved, surprising sight. The corridor closed and 
beautiful, metallicshaired woman, whose goes to slecp. Drake and Thornton dis- pushed the adventurers off 2 preci Lito 
contral aver lightning and over heavy course on the metal intelligences, and cliff. Falling fast, they see Norhala ap- 
metallic. blocks wai ghenodengl. These come to the conclusion that they are ear. The metal ewhes save the two meu 
blocks, at her command, would make a guided hy some sort of granp conscious- feats deatciintines: Norhala tells ‘Thornton 
bridge for her to walk on or form them- mess, and that they move by supet-rapid and Drake that Ruth and Ventnor have 
stlves into battling Monsters to protect molecular “steps !" Vural: beseaane cae focn take cartive: be Cherki's seh. Mor: 

her or obey her every whim. Chis Ming jealousy, inforins Drake of the way back hala causes the Horde ta form a mighty 

atc ate ween nue, Lem to the city, which Ventnor, in a semi- metal dragon, which moves forward te 
tag eo Mapnele Maths oad Mortals. ket conser colnimaeB ot was their only Ruszark, the City of Cherkia. Norhala 
Pitti, tein oD ake deen nd hope. Yuruk claims that though the in- mite TR Wao ETC aE Tn mca 

uptn a second composed of four smaller habitants of the city were Mile, she empties Bae: ee reen nes, Se AY 

CHAPTER XXV pet blast. What was to happen next? @ —_ 

_.._  GHEREIS From the battlements poured a _s 
HERE was stark amazement on storm of arrows, a cloud of jav- ea 

Kulun’s face now, and fear enough. elins. The catapults leaped forward. em ae 

He dropped from the parapet among From them came a hail of stones. ee 
his men. There came one loud trum- Hefore that onrushing tempest a ra 

Quick as a serpent’s tongue, a 5 obie ti tipped tentache flicked out beneath us. It darted through 
the broken citcle of the bowmen. It licked up Ruth and Ventnor and—Eulun! 
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of death I flinched and cowered. . 
l heard Norhala’s laughter—atd beicre 

arrow and javelin and boulder could reach 
us they were checked as though myriads 
of hands had reached and caught them. 

Forth from the great spindle shot a gi- 
gantic arm, hammer tipped with cubes. It 
struck the wall close where Kulun had 
dropped, The stones crumbled and tell 
ctushing. With the fragments fell soldiers 
who were buried bencath them. A breach a 
hundred feet wide gaped in the battlements. 

Out shot the arm again. It hooked its 
hammer tip over the parapet, and tore away 
a stretch of its breastwork as though it had 
been cardboard. Beside the breach an ex- 
panse of the broad flat top lay open like a 
wide platform, That arm withdrew, 

From the length of the spindle thrust 
other arms, hammer tipped, held aloft, 
menacing. 

From all the length of the wall arose 
outcry. The storm of arrows ended, the 
catapults were still Again the trumpets 
sounded, and the crying ceased. Down fell 
a silence, terrified ane stifling. 

Kulun stepped forth, both hands 
high, arrozance fone. 

“A, parley,” be cried. “A paricy, Nor- 
hala. Li we give you the maid aml man 
will you go?" 

“Go get thea,” she answered. 

held 

‘And take 
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with you my command to Cherkis—that he 
return with therm.” | : 

For an instant Kulun hesitated. Up 
thrust the dreadiul arms, and poised them- 
selves ta strike. 

"Tt shall be so!” he shouted. 

your command!” 
He leaped back, and his red mail flashed 

toward a turret, He was lost to sight. In 
silenee we waited. 

(in the further side of the city [ glimpsed 
movement. Litthe troops of mounicd men, 
pony drawn waits, knots of running figures, 
were fleecing from the city through the op- 
posite gates. Norhala saw them too, aud 
with that incomprehensible, instant obedi- 
ence to her thought a mass of the Horde 
whirled up into a dozen of those obchsker 
forms | had seen march from the cut eyes 
of the City, 

In an instant, their columns were far off, 
herding back the fugitives. 

They did not touch them, 
nor offer to harm them only, 
erotesquely like dogs heading 
off frightened sheep, they cir- 
cled and darted about them. 
Back rushed the people they 
herded. 

From the watching terraces 
and from walehful walls 
arose shrill cries of terror and 
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wailings. The obclisks met, pirouctted, and 
melied into one thick column, Towermg, 
mutiunless as we, that pillar stood, guarding 
the further pates. 

There was a stir 
upon the outer 
battlements, a i 
flashing of spears 
and drawn blades. 
Two curtained lit- 
ters appeared, sur- 
rounded by triple 
raws Of swords- 
men fully 

(Continued on 
Page 1&1) 
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Deep-Sea Motion Picture Camera 
The Film Boxes Are at the Surface, But «a Tube Carries the Film to the Lens Located Near the Bottom 

By TH. WINFIELD SECOR 

This illustration shows how the new sul- 
miftine motion picture camera could be ap- 

Plied to a yacht for the taking of deep-sea 
pictures. The semi-spherical fate plate can 
be rotated of moved te gny angle to follow 

the actors. 

CALIFORNIA movie concern has 
recently become the possessor of 
the unique ivention of Paul 
Guerin, by the aid of which we 

can expect some very unn~oe thotion pic- 
tures trom this famous company, which 
has specialized in “bathing beauty” pro- 
ductians. This invention relates to mo- 
tion pictures cameras tor taking “movies” 
beneath the surface of a body of water. 
The satnme device can also be used for 
taking photographs froin an airplane or 
a leat Thos, if the cameraman wants 
to take a picture of a speeding boat as 
thowerh he were directly behind that baat, 
he could do so even if fifteen or twenty 
feet to one side thereof,, As will be ob- 
served, the system consists of a Jong, 
tubular barrel of aty lengli, rerulated 
by wserhip é¢xtra sections. There are 
gaskets between tle fittings to preverit 
possible scepage of water into the barrel 
itself, and at the bottom, a weight is 
locate] to maintain the tube in a sub- 
stantially upright position. This tube 
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Here if a View 
of the mechan- 
igm ut the bot- 

tom. 

a 

councets at ats upper end with a semi- 
spherical face plate, movably mounted 
It a gemu-spherical socket, thus making a 
hall and socket form of universal joint 
Paralleling the tube there is another tube 
wiieh serves as the finder, At the bot- 
tom of iits second tube a lens and mirror 
are located for the purpose of jrojecting 
up to a ground glass, any sceve which 
may take place at the distant end of the 
tube. Jt will be further seen by examin- 
ime the drawing, that the film boxes are 
mounted upon the face plate which mi 
hurt i supported by a platiorm project- 
ing from a yacht. The film-driving 
mechanism ts operated by an electric 
motor. 

Thus, the cameraman needs but turn 
on the current and photograph whatever 
uppears below, because the lens of the 
cainera i mounted just i back of a 
Wiklow provided in the first mentioned 
tue. Any focusing which the camera- 

man has to do t& done at the suriace 
where the cameraiian turns a shaft to 
register a finger with the proper <istance 
marking on a seale. The operator also 
looks inte the fider tube and rotates the 
menher, or if necessary, tilts the barre! 
20 a3 to throw the imace of the écene 

(Canttned an foe 265) 

The tebe-like member at the left permits the 
film to be tarried dewn to the lems just be- 
bind the window near the bettom. <A finder 
16 lotated alongside the lens and reflects its 

image to a ground glass at the tep, 
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Synopsis 
Der. Lewis Thornton 1 traveling through 
Fibet with bis Chinese servant-cook, Chiu 
Ping, aid two ponies that ¢carrzed the att- 
pdioenia. They come wool a white man 

woaio lgtredwces himself as Jtichard Kevoue 

Drake. Drake's father had beci very 
friendiy with Thoraton The three decile 

to ¢arcty on aid come upon Martin Vent 
nor, a pgeolograt, and Ruth, bis sister, 
The liver are guarding themselves against 

hundreds of saldiers who Lelong to an -apee 

at feast iweaty centuries baztk, While ca- 
caping thew are ottacked and would. have 

been exterminated, were it mat for the 

litiely imlercvention of Morlialn, oa tall, 
benutiful, coeiallic hatred WOM aL, whage 

cantrol ever lightning 8h over Newyy 
metallic blocks wae phenomeniul, These 

blocks, at ber command, would ace a 

bridge for Her ta walk en or form theme. 
stlvcs itito batiling oionsters to protect 
her or obey her every whim. (Chin Sling 
ia killed in the battle, the survivers leave 
ing with Norhala. Kuth and Sorhala geet 
an one of ihe Bblecks. The others stand 
pen 2 second composed of tour gsimaller 

ones poiccl dogethier lee tleear gta peculiar 
super-murnial power, The plattertia ape 
Whirengh syiace of a terrific rate, arriving 
eventually im the court of the. Metal kLm- 

CHAPTER AAYVII 
THE DRUMS OF DESTINY 

LOA LY we withdrew, livecringly. as 
though the brooding ¢ves of Norhala 

were tot vee sated swith destruction. 
OF human life, of green life, of 

life of any kind there was mone. Alan aril 
tree, woman aud Hower, babe aml boil, pal- 
ace, iemple and home—Norhala hac stamped 
them flat She had crushed them within 
the rock even as she had promised. 

The trazvedy jiad absorbed my every fuc- 
ulty. I had had no time to think of my 
compamons. I had forgotten them. Now 
in the painiul surges of awakening reali- 
zation, of dull homan welerstanding of that 
unhuman annihilation, I turned to them for 
strength. ainthe | wondered again at 
Ruth's scantiness of garb, her more than 
half nudity, I dwelt curiously upon the 
red brand across Ventnor’s forchedd. 

In his eves and wi Drake's I saw herror. 
But in the cyes of Ruth was none of this. 
Coldh: ariumphant, indifferent as Norlwla 

a ie oO 
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(Tenth Installment) 

herfor, Anected by dhe inftence of MNor- 
halon over Ruth, Ventnor roises hia ritle 
aid fires at the red ruhby-like gbhject he 
believes to be the brain of the metil 
indieéter, He is struck down by a lance 
of green Aime and rendered unconscious 
The metal monster gives Norhala the en: 
tire company ta serve as her toys. She 
takes them to her hame, where she in: 
fornip YVuruk, her ape-like eunuch ot 
tendant, they ure met te be harmed, Vert- 
nor talks, then lapses inte wotonsciousne ss 
again. Ruth, alter telling about the 

sitange power that helds her enslaved, 
gors to sleep, Drake and Thornton dis. 
corse on the metal intelligences, and 
come i the conclisi¢n that they are 
Etiide cl ie somie soTt of Premoge Gonse owe 

mesa, sd thit they cigve by super-raypid 
molecule “she pel Yuruk, beeiuse o 
jealouat, imnforins Drake of ihe « ay back 

to ihe cite, which Ventnor, in a semi- 
¢conusciogs stute, told theni was their only 
hope, Yurnk cluims that though the jn. 
habitants of the city were hostile, it is 
much sater to escupe Leaving: ual with 
Ventnor, Theruten aid Orake decided to 
akigt tuay front Norhnle. They jotermed 
Ruth that Yurnk hast teanmed the meaning 
of the pistol, Aiter rather spectacolie ad- 
WEELEWIFSS, they tome. wpom the ATetal Civ, 

where gedinelrticul adicl intangible formas 

herself, she scouned the waste that tess than 
an hour sce had been a place of beauty, 

I felt a. shock of revulsion, Adter all, 
those who had been destraved so ruthlessly 
eoulk] mot all have been evil. Yer mother 
wu blossoming maid, youth anil oldster, 
all the pageant of laamatoity within the creat 
walls were Wow latt staing within the stone. 
According to their different lights, in came 
to me, there bad been in Ruszark no erecater 
number of the wicked than one could find 
i stn ereat ciby oF 
our own civiliza- 
tion, From Nor- 
hala, of course, I 
looked for no per-, | 
ception of any * 
of this. Eut - |: 
from Ruth— lS 

cA Merritt 
“ THE MOON POOL", “THE FACE IN THE ABYSS’ ete. 
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ire seeningly endowed with silper-iete lt. 

eEneR The city gow and was alive. 
Moral appears duexpectediy god is just 
a4 qumackiy iotted our [ran sight. They 
oiderve the meta] Hordes snd prake the 

ecgitiiitance of ile Meta] Emperor, io ie 

saheequently letished aur of his presenee, 
akter which they lide ax av rapidly 
Tharnton pjod Drake Howls! cowie treo 

the birth chainber of the Metal Horde, o 
surprising sight. “The carrider closed anid 
pushed the odventurcrs off a precipitous 

cliff, Falling fast, they see Norhally aye 
gear, The aetal cubes sive the two wer 
from Westroection morale tells Thornton 

aid Drake that Ruth and Wentuar hive 
been tiken caplive by Cherkis' meu. Aar- 

linda causes the lore to form a aiahis 

metil alragou, which moves forward to 

Ruszark, the City of Uherkis, korhata 
theimans the surrender of tie moid ard 

the wan. 
By weane of the lane wetal tentacles an 

Nora's command, Ruth and Ventnor 
wre snatched off the peround, after Cherlids 
had allowed them te appear, hulu was 
lea licked ap by tie tentacle, but he was 
killed a iament ates Norkiala bas her 
Welgeance dodesirova Rugzaik awd al 

ite qecogle, Later she destroys Cherkis— 
the scene cloges with ie dead liady ai 
Cherkis being consumed vy birds of pees 

My reaction grew, The pity loug with 
hell Jinked with a burning anger against 
this woman who had been the chrecting soul 
al that catastrophe, 

My gaze fell again upon the red brand 
on Ventmors forchey|, DT saw that it wus 

adecp indentation as though a thong liad 
been twisted there, liting to the bane. There 
was (dried bloat on the edges, a doulle ring 
of swollen white Aesh rimming the cincture. 
It was the mark of—torture. 
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"hlartin!” IT cried. “That ting? What 
did they do to vou?" 

"They awakened me with that,” le: an- 

swered, quitily. “1 suppose 1 ought to be 
graielul—alihough their intentions were 1101 
exactly—pliulithropic 

“Hy tortured him.” Ruth's voice was Chev 
Iaitter, Sle spoke in Perstan—tor Norhala s 
heneht I thought then, tot peuessing the 
deeper reasou. “They tortured lim. They 
wave fim agony wuntil be—returned. And 
they promced tai other agonies thet woul! 
make big pray fer death. 

"And me—ime"—she raised litth clenched 
hands—"Dhrey led te throweh the civ, atu 
the people mocked aw. They took me beiore 
thut swine Norhalu has punished—and 
stripped me before lim—tlike a slave. Be- 
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fore inv eyes they tortured my brother. “ot 
hala—they were evil, all evil 
you thd well to slay them! 

She cauehe the woran’s Iwas 
close tO her. Morhala gazed a 
fron grey cees nn wiliuch 

the oll tramqtuility, the old 
SeTeiity Was howe 
(Coniurmed ory 

page 209) 
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ECTANGULAR, upou their outline no spike of pyramid, no curve of 

| globe showing, i 
the tops of the first rank were enormous masses, gledge-shaped—like those 
iuetal fists that hod battered down the walls of Cherkis’s city but te them 
as the human hand is to the paw of the dinosaur. 

of Woolworth Building 
t oe widened by a balf, be multiplied by hundreds, and then upon 

Norhala— 

er 
a 
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uncompromisingly ponderous, they upthrust U pos 

As though the tower 
in New York shogld be drawn op to twice its 

their tops be set horizontally, ag hammer-beads, towers a thitd as Freat. 

Animate. fexible, they beat down with their prodigious mallets, smashing 

them from side io side. 
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The Sun’s Characteristics 

Site he ‘ 

The above drawing is a representation of the upper surfate of the stn. 

F the upper surface of the sun were mag- 
nified or enlarged, it would look some- 

thing like the illustration shown here, which 

was originally made by Prof. A. Zieberg, 
of Germany. <A corona ray shot out hy 
sun-tnatter at more than 375 miles per secc- 

ond is Shown at 7. The cloud protuber- 
ances, which reach a height of 1,500 ta 
2/00 miles, may also be seen at *. The 
chromosphere of the sun is shown at 2 
The photosphere, surface layer of cloudlike 
condense vapors, is shown at 3. +4 indi- 

This is a reproduction of the original sketch of A. Zieberg, of Germany. 

eates an electrically charged gas cyclone 
which emits powerful cathode radiations. 5 
indicates sunspots. A temperature of 5,900) 
derrees Centigrade exists at 6, ant eruptive 
rotuberances which reach a herht of 248,- 

000 miles are indicated at 8—Kosmoes, 

The Movie Theater of the Future 
HE theater of the 
future will be built 

in the form of a. tri- 
angle, with the screen 
covering one whole 
side, as shown here, 
In a recent issue of 
the Lor Angeles 
fures, Douglas Fair- 
banks predicts the ad- 
vent of stereoscopic 
movies, possibly by 
using two synchron- 
ized projectors shoot- 
ing upon a curved 
ecreen, Modern motor 
pictures are handi- 
capped because they 
cannot bring the 
drama close cnough ta 
the spectator. How 
much more dramatic 
would be a cavalry 
charge, if it were 
shown in full pano- 
rama, keeping the 
close perspective, The 
screen of tolay 1s 
small and one has to 
look directly at it im 
order to see the ‘ac- 
tion. The actors are 
jammed into the small 
frame, and it seems a5 
though one were look- 

E- i = , 
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The theater of the future is envisoned above. It will use a large curved sereen, bi 
the eye to rove about and come back to the main picture without distraction, 

vnArAn amercanradiohistarm com 

Specitben 
micro-= 
future 

ing at @ 
viewed in a 
scope.  Tlte 
theater will hawe a 
curved screen large 
enough for the eye to 
rove about and then 
came back to the mats 

action without being 
distracted. A mem- 
ber of the audience 
wouldn't know he was 
in a theater at all. 
With the music, 
voices afd hgures 
standing out lifelike, 
he would feel as if he 
were a part of the pic- 
ture, Another chatge 
is also predicted in the 
studio regarding the 
camera. The camera 
of the future wll 
reach out and bring 
action nearer to the 
eve. Reinharidt's $The- 
ater, in Berlin, is the 
reverse of the theater 

of tomorrow, shown 

here, as he puts the 

audience around the 
stage, instead of try- 
mg to put the stage 

h for ; enough for around the audience, 
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HIS talk may possibly be rated as 
a bit unkind—because the intention 
is to undermine and explode a series 
of pet theories regarding animals. 

This shattering of unnatural history, how- 
ever, forms a Clearing in the mind, in which 
to build a simple, practical knowledge otf 
actual naturel history, ; 

Interest tn animal life in this country 15 
increasing. There is a developing, humane 
and sympathetic interest that is clearly in- 
dicated by the increasing mail received at 
the #oolomical Park. It ts the character 
of this correspondence that prompts the talk 
this evening—for we have to answer every 
kind of a query, trom elephants being atraid 
of mice, through the mazes of hoop snake 
myths, to toads producing warts. Some day, 
I think, we will prepare a book citing the 
character of a generous part of our cor- 
respondence and illustrating the immense 
amount of unnatural history that exists in 
the minds of good Americans. 

But in the meantime, let us consider a 
few of these superstitions: 

DID YOU EVER SEE A HOOP SNAKE? 

HE first to be cited is that of the hoop 
stake, alleged to take its tail m its 

mouth and roll downhill—or prope! itselt 
along a road, There is no serpent in the 
world that m its habits even inticates a 
hasis for the story. When alarmed or ¢x- 
cited, some stakes may thrash around, and 
it is quite possible that they might accti- 
dentally grasp their tail in their mouth, but 
never with an idea of rolling away to safer 
regions, Nor has any snake in the world 
4 sting in the tail When correspondents 
have become insistent about 
the hoop snake and the 
power to sting with rts tail, 
we have offered to pay a 
thousate dollars tor even a 
young specimen that would 
perform. Twenty-five years 
of repetition of this offer 
have produced no hoop 
snakes. Ina similar tash- 
ion owe dispose of the 
enthusiastic correspondent 

The kangaroo is one of the 
mest peculiar animais and it 
tomes of a very hardy type, 
Which breeds in captivity, ac- 
cording te Mr. Ditmars, the 
guthor of the present article. 

At the Ieft we have a 
icture of a very intel- 
igent chimpanzee, whe 
is Seen Smoking a cig- 
aréette, This is one of 
the mest humaniike of 

the animal faomily. 

who insists he has records of 75-foot boa 
constrictors in the tropics, But in this in- 
stance the prize being of alleged noble size, 
we are willing to increase the ofer—even 
affering a thousand dollars for a dreed, 
rolled skin. 

WELL! WELL! MEET THE MILE SNAKE? 

S.7 EXT in order of the snake myths, 1s 
1™ that of the mul& snake. Many tartmers 
firmly believe there is a specific kind of 
snake that lurks around the barns and steals 
milk from the cows by actually milking the 
stock, Some blame the black snake for this 
permicions habit. The allegation is that the 
cows are 60 robbed of milk there ts a cot- 
siderable loss to the farmer—hence the milk 
stealing snake is a distinct enemy. 
Now to put a little truthful dynamite under 

the milk snake myth:—There is no doubt 
that certain snakes tay Warrant suspicion 
by their persistent lorking around barns and 
dairies, A knowledge of their habits, how- 
ever, immediately cxplains thar presence 
there. They are rodent-destroying species 
and gather near human habitations owing to 
the abundance of rats and mice around the 

farms. Thus they are friendly, or economic 
types. As to their stealing milk from the 
cows, let us clear up this foolish supposition 
with a few words of anatomical detail. A 
fair-sized serpent, if it were to crave milk, 
would be limited to contain not more than 
half a pint of fluid within its stomach. As 
serpents feed, it would not repeat the meal 
before a week. An amouit like this would 
produce no efect upon even a scrawny cow, 
So you se¢, our milk snake is anatomically 
incapable of causing serious loss to the 

tarimers. 

i, Br HORSE HAIRS CHANGING 
Lh, InTO SNAEES 

NOTHER query we 
receive is about horse 

hairs falling into a well 
and turning ito snakes. 
This is explained by a 4in- 
rularly slender acwatic 
worm, technically known 
as Gordins, quite active, 
sometimes over a foot long 
and appearing like an ani- 
mated horse hair. , 
A common query 1 

about rattlesnakes commit- 
ting suicide when cornered. 
There is a story to the 
effect that if'a horse-hair 
lariat is thrown in a circle 
atel a rattler placed inside 
that it will not cross the 
rope, but, striking its fangs 
deeply into its body, 
quickly dies from the 
deadly venom. JAI] venom- 
ous serpents are immune to 

Wily omercanradonstory.com 
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DO ANIMALS 
Are Snakes Useful? Could Monkeys be Trained as 

Servants? Can Horned Toad Live in Sealed Rock? 

their respective poisons. In the excitement 
of capture they often strike this way and 
that, and wound themselves with the pouwon- 
ous fangs, but there is no bad effect from 
such injuries. 

[ have tried the horse-hair lariat experi- 
ment a murmber of times and have seen 
rattlers calmly crawl over the rope—in tact 
have not noted that they even hesitated. 

This also climinates the myth about the 
sleeping cowboy on the plains, seeking pro- 
tection from prowling rattlers by sleeping 
within a large ring of his lariat, 

THINGS MOTHER SNAKES DON'T DO 

FE still have a few pet theories about 
siakes, Ove is that the mother ser- 

pent, acconmpanied by her litter of young, 
will “call” them and quickly swallow the 
litter when threatened with danger. I have 

The bouseheld cat offen shows very intelli- 
een actions and reactions. Heré we see two 
nteresting pictures of cats Playing with and 

capturing a butterfly, 

not an atom of belief in this persistently 

alleged habit. In the first place the young 
serpents do not “accompany” the mother. 
They are fully provided to look out for 
themselves and immediately scatter into the 
world,-each for itself, It happens so0ime- 
times that the mother serpent, blared from 
the rocks by a genial sun, may be incidentally 
surrounded by some oi her offspring which 
have remained near the sheltering ¢revices. 

During many years of reconnoitering in wild 
places I have seen such serpent tamilies, but 
as the observer approwches, im every itl- 
stance I have ever noted, there is a general 
gliding of each member of the group tor 
respective shelter—every reptile for itself, 
which is certainly the quickest way. If the 
mother were to hesitate and “call” her 
brood, the time consumed in getting a parade 
of snakelets down her throat would be fatal. 

Incidentally, snakes do not “call.” They 



sctence and Invention for Auqust, 1928 

7 9 Subject of a lecture given at 
; WRNY in their “Home Science 

A e University” series. 

BY RAYMOND L. DITMARS 
Curator of Departinicc of Mammals and Neptiles, at New York Zoological Park 

have no power of hearing, as ordinary sounds 
fo, I have never noted affection among 
Parent serpents, either wild or in. captivity, 
and am quite convinced that if young ¢er- 
pents ever reached the parent's stomach they 

Here if an excellent pic- 

ture of the famous horned 
tesad {which if o lizard and 

not a tead, however), that 
Was presumed to have been 
buried for thirty-one years 
in the ¢ornerstone of a 
Texas courthouse. Read 
what Mr. Ditmare thinks of 

this stunt. 

r o_o 

would be immediately 
powertul pastric juices, 

smothered in the 

DO SERPENTS CHARM BIRDS? 

SOUALLY fallacious is the idea that a 
serpent charms a bird, Observations of 

an apparently benumbed bird wear a serpent 
relate merely to a keenly alert, parent bird 
luring a Snake from the nest. Many of us 
have noted an apparently wounded bird in 
the grass, dragging a wing, keeping a short 
distance ahead, Try to pick her up and ob- 
terve how alert and gutck she is, but she 
has accomplished her object in trailing you 
away from a hitter of helpless younge—as 
she does the snake, 

Another supposition is to the effect that 
if a snake is killed the mate will soon appear 
—and if it is poisonous, will seek vengeance 
upon the’ slayer. It seems a shame to ex- 
plode this‘romantic theory and also to shat- 
ter the strength of a perfectly good pocm 
which we hear recited nowadays, concerning 
the dreaded Dukite snake. The truth of the 
matter is that snakes do not travel in pairs, 
and where one is killed there is every indi- 
cation that the victim has selected good 
ground to prowl for food and other serpents 
may have sceented prey and are covering 
the same ground, 

CONCERNING WARTS FROM TOADS 

VERY common belief is that toads, if 
-& handled, will produce warts. This ts 

a myth. While thete is an irritating poison 
in the skin of the toad which produces a 
burning pain in cuts and an inflammation 
that may last a few hours, no warts ever 
result from handling toads. This story 
probably originated in the warty appeararce 
of the toad's skin, 

ELEPHANT TALES 

Lt ND now for a tew fallacies. regarding 
the larger animals, There is the old- 

time story about the elephant’s fear of a 
mouse, 2 have never noted any indication 
of this, but have, on the contrary seen mice 
and rats running through the hay in the 
elephant paddocks and the big animals pay- 
ing no attention to them. | remember one 
illustration relating to a whole herd of ele- 
phants, when I was spending ome vacation 

Aas 
7 a] 

traveling with a circus. A storm had dam- 
aged the animal tent and the whole troop 
of elephants—filteen of them —was led 
across the fields to a big cattle shed and 
hastily staked in the usual row, They were 

uneasy, away trom 
the canvas and the 
Cars, so four of us, 
with equally spaced 
lanterns sat‘ up with 
them all night to keep 
them company — and 
there were ais in 
that barn, lured out 
by the seeds in our 
aweet, fresh hay, So 
far as I could see, the 
human members of 
the group were the 
oly anes that took 
exception to the rats 
—for we literally 
kicked them away 
ITM 115, 

THE HYDROPHOBIA SKUNE 

ROM Arizona we have stories of a s50- 
a calied hydrophobia skunk. The allega- 

tion is that ti one of these animak bites 
you, rabies will positively result. This 
strange allegation cannot positively be de- 

DONT FAIL TO TURN 

THE PAGE AND READ 

THE OPINIONS OF EMI- 

NENT EXPERTS ON THE 

QUESTION 

DO ANIMALS 

An interesting little animal—the Keala—for- 
merly supposed to be hick delicate in cap- 
tivity, bul whith lives quite well ae 4 cap- 
tive, now that it is more thoroughly wunder- 

stood, 

wan amercanracdohistary com 

Bears are alwaye interesting—here is “Ran- 

jab,’ one of the trained bears owned ty Mr. 
E. Pallenberg of California, riding on his 

hobby harse, 

med. The condition appears highly improb- 
able, yet only recently the speaker talked 
with several men, one of them a bacteriolo- 
gist, who declared it possible that several 
species of small mammals might harbor the 
organisms of the dreaded disease, yet them- 
selves be immune to it. It is of course well 
known that the so-called virus (probably 
specific germs} of hydrophobia produce a 
deadly effect with most animals and that 
wounds produced by the teeth of such ani- 
tials when developing the malady, pass the 
disease along to others. However, we should 
remember that the organism producing sleep- 
ing lives harmlessly in the blood of the 
crocodile. 

ANENT SINGING MICE 

fi HERE is a query that we get by ‘phone 
sometimes that sounds weird and creepy. 

This relates to singing mice. I put the 
question just as we receive it: (Car a mouse 
sing? = Many claim they have heard them, 
set a trap, caught the mouse, and it sang 
while in the trap! Here is a myth that 
pnt a myth A mouse cannot sing volun- 
tarily, but certain mice become afflicted 
with a curious bronchial trowble ¢hat appears 
to hecome chronic, yet not serious enough 
lo weaken the saial The trouble ina way 
Is similar to asthma, ag it occurs af Mes— 

and during these periods the moust wheeres, 
whistles, even appears to trill in a way that 
is quite musical, 

TRUE ANIMAL STORIES STRANGER 
THAN FICTION 

]¥ we go deeply into the records af remote 
places we will find many things that are 

far stranger than these myths about wild 
creatures. For instance—there is a Flying 
Snake in Java that makes long, floating 
journeys from tree to tree. In South Amer- 
ica there is a beetle with lobes on the sides 
riving off a light 60 bright that one can 

read fine print in a dark room with a speci- 
men held several feet away. Africa has a 

(Confirmed on page 477) 
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Electricity from the Sun 
ot x ‘ * 4 ie i, + wood 7 . 
Light Energy Converters’ Generate Electrical Energy 

Above ig a Suggested form of sun- 
light power unit, using. photo-«lectric 
cells ond a shutter which is operated 
by the Wind. In the upper right- 
hand corner we see a stigeested ar- 
rangement for single cells. A quarts 

lens, Which passes ultra-violet light, 
focuses the tays of suplic¢ht upon the 
light-sensitive e¢rystals. Directly to 
the right is a large power unit sup- 
Posedly installed in the Alps. The 
broken settion of the nearest power 
Plant shows the affangement of tha 

energy calle. 

Belaw we sce how 
the light-sensitive . th ee a | 
cells may be used i ears i The central pow- 
in the transit of 
the future. Each 

car or Similar 
rehicle atid alr 

Plane has its own 
Fenerating gta- 
tion, as shown by 
the cutaway par- 
tion of airplane 

and train. 

er station of thé 
world could he 
established in the 
vicinity of the 
equator and 
changes the encrgy 
immediately inte 

high petential. 
The sunlight. re- 
ceived is heing 
constantly brokea 
up by a shutter 
driven by wind 
power, thos pro- 
ducing an alter 
hating current. 

Suggestions for a sunlight-power generating system of the future are given in the above illustration, through the courtesy of Diz Horie 

Wi amercanraqdonistorm com 
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ALL-METAL DIRIGIBLES 
Metallic Ship Guided by Steering Fins 

Above ig a ¥iew of the 0. &. Mavy'’s buge dirigible “Los Angelos,” tied 
up te the mooring mast, at the Ford Airport in Detroit. 

Ea Ti 

ae — ee 
=_ =- 

The above photo shows how the stern of the metal aircraft is fashioned out of light. 
Weight metal ribbons, which are riveted together by oa special process Tecently developed. 

HE WU. & Nary is now building arn 
all-metal dirigible, which will make it 

, a pioneer of thts type of cratt and 
will open the way to the construction of huge 
air liners which might well exceed the size 
oi the present-day Los Angeles, which is 656 
ft. long. The new craft, which is known as 
the Mt-2, will be 150 ft. long when com- 
pleted: and 50) ft. in diameter. Two 210- 
horsepower motors will furnish the motive 
power and give a speed of 70 miles per hour. 
In comparison with the fabric dirigibles of-a 
similar class, the new metal ones are ex- 
pected to have twice the stability and four 
trmes the durability, becatse they will have 
about half the air resistance and only about 
5 per cent of the gas leakage of a blimp 
ship, The development of duralumin, an 
alloy of aluminum and copper, which is 
almost as strong as stecl, has made the build- 

ing of this type of aircraft possthle. This 
same metal is used in all metal airplanes 
because of its lightness, uniformity. of 
strength, and its high resistance to rust 
and corrosion of any kind. The gas cells 
Will have a total capacity of 200,000 cu. it. 
of gas and will give a total hit of 12,000 
pounds. The design of the ship itseli is 
the result of more than seven years of 
study, from the time of the @Acppelin ta 
the present-day aircraft. The first step 
hi the constraction was to devise a method 
of build the ship in sections and then 
assembling them as they were completed. 
This method enabled the mechanics to fit 
every piece of frame into place while 
standing on the floor of the hangar and 
with the greatest ease. To bind the 
metal “skin,” the engineers in charge 
epent considerable time and money in 

wir amercanracdohistory com 
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A designer's Visdalization of the mew all-metal airship bas been euper- 

impest’ below the “Los Angeles.” The new thip is known as the MC-2. 

fash ont a riveting machine mounted on cir- 
cular tracks, so that it could be wheeled around 
the sections of the airship while they were be- 
ing bhailt. This riveter carries a reel of dura- 
luminum .OO8-inech in thickness, which 1s pradu- 
ally um trolled and, at the same time, is riveted to 
the “skin,” which has been previously attached 
to the frame. I[t is estimated that this machine 
will accomplish the work of more than forty 
mena day, The metal ship of the air will not 
be affected by weather changes and will last at 
least ten years—-Photos courtesy Neu York 
Sunday American. 

HOME MOVIES 
A New Monthly Department 

Don't Miss It! 
See Page 320 

Above is a wiew of the special tiveting machine 
Which is béing used in the ennsiruction of the MC-2. 

Tt cost $30,00000 to perfect and build this device. 
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Did the Earth's Capture of the Moon 

By HANNS 

(Opinion of well-known Astronomical Authority) 

HARVARD COLLEGE OBSERVATORY 
CAMBRIDGE, MASSACHUSETTS 

Dear Mr. Secor: 
The article on Atlantis, by Hanns Fischer, which you sent 

me a few days ago, has interested me very much. The story 
of this lost continent, the sunken bridge between Europe, 
Africa, on the one hand and the American continent on the 
other, is one of the most fascinating subjects, upon which 
history, science, and imagination unite. Its study has occupied 
the minds of scientists, historians and linguists alike for cen- 
turics past, and will doubtless continue to do so for many 
centuries to come, particularly since such study will enable us 
to push back further the origin of man’s civilization on earth. 

Mr. Fischer has approached the subject in a novel way, and 
hus proposed a theory which appeals to the imagination. As 
an astronomer, however, [ am afraid that | cannot agree with 
him in some rather essential details. 

For one thing, I do not think that astronomers in general 
are bold enough to try to guarantee perpetuity for the con- 
ditions at present existing on the earth, though some may have 
done $0 in the past. 

Also, | take issue with him on the question of the origin of 

their researches. ‘Today we hardly credit 
the idea that Plato was romancing in his 
story. 

The people of Atlantis 
were surprised by a 

buge tidal wave accom- 
panied by earthiytakes 

and electric storms, it is 
believed by the author 
of the present logical 

narrative. 

ARGUMENT FOR LOST CONTINENT 
PLAUSIBLE 

OW if we can aceept Plato's descrip- 
tiot as a depiction of facts, then we 

hear that once the highly cultivated and 
powerful inhabitants of Atlantis carried on 
strong attacks to the east m the Mediter- 
rancan Sea, If we belteve in the truth otf 

meérly, it was easy to reach because this 
island of Atlafitis lay between Europe, 
Africa and America, and it was one o1 ae 

IX hundred years before Clirist, Egyp- 
tian pricsts at Sais told the philose- 
pher Solon that once upon a time, 
according to ancient traditions of the 

land of the Nile, beyond the pillars of Her- 
cules, that is beyond the straits of Gibraltar, 
a great island kingdom, Atlantis lay; it mot 
only had a large populace, but was also rich 
in pold, fruit trees and harvests, and was 
very highly cultivated, but was so extended 
that one could get at it readily from the 
Nearest points of the European continent. 

THE SITORY OF ATLANTIS 

STONISHING as it may seem, the old 
Egyptians seem to have known that on 

the other side of the straits of Gibraltar far 
to the west, there existed a continent that 
was known to the old ancient people long 
before it was discovered by Columbus; tor- 

NORTH POLE 

ere 

aL 

be 

Ta pe 

SOUTH POLE 

The picture above shows how Atlantis ap- 
eared before the earth captured the moon; 
he otean water was shallow at the equator, 

rreatest riddles of earthly history, and i 
an unhappy day and a frightful night, a 
these priests tell us, nine thousand years be- 
fore the birth of Christ, it sank into the sea, 
This was the end of the Atlantis so rich in 
traditions? it became a troublesome question, 
that for centuries was investigated in vain 
ior an answer by geologists and biologists, 
by sea navigators, ethnographers, 
phers, antiquaries and astronomers. A few 
years ago the question came up whether 
the picturing of Atlantis in the works of 
Plato was a fable or actual history. Many 
have left the question to such authorities 
as illustrious linguists, who claim that there 
was no doubt that it was only a poetical 
mention, but others have gone further im 

Here we see how Atlantis was covered by the 
ocean waters due to the moon's gravitational 
pull. The earth is here pictured with the 

moon (present condition). 

Wai! Srearcanracnonstory com 

reogra- 

this narration, then tt seems no longer won- 
derfiul when among one hundred similar 
words 109 American Indian language, the 
word “malko” means the prince; in Arabic 
“rial ea” has the same theaning, and in He- 
brew “melek” means the king. We are no 
longer astommshed rt we can establish between 
middle American languages and the anctert 
Greek the closest relations, or if we find 
well-known myths from Grecian history re- 
peated in American traditions. It seems to 
us that, with regard to the attacks of the 
Atlantis armies upon the Medtterrancan 
coasts, and in the intercourse with the mew 
world, these are almost to be taken for 
granted, that the famous step pyramid at 
Sakkara in Eeypt, considered the most an- 

The future—many scientists believe that wheo 
the earth loses the moon, the land comprising 
the lost continent of Atlantis will reappear, 
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OF ATLANTIS 
Destroy Atlantis—the Lost Continent? 

FISCHER 

CONTINENT 

the moon, and its subsequent or rather ultimate return to the 
earth. The present day theory of the origin of the planetary 
system, the theory of dynamic encounter, made the earth come 
out of the sun, and, while the earth was still in a somewhat 
liquid state, made the moon come out of the earth as a result 
of the disruptive effect of the sun's tidal force. The moon 
originally revolved around the earth in a shorter time than it 
does now, and while it was wandering outward, along a spiral 
so to speak, and while it ton, was still syrupy in consistency: 
the tremendous attraction of the earth raised huge tides on 
the moon, which ultimately succeeded in making the moon 
rotate on te axis in the same time that it revolves around the 
earth, Fischer, by his theory would have considerable 
difficulty eLsleiit that on the capture theory. Finally, though 
it 18 mot impossible that the earth may have had other moons 
in the past, it appears entirely impossible, from our present 

day knowledge of such processes, that an adjustment necessary 
for Mr, Fischer's theory should have completed itself in such 
an astronomical instant as 13,000 years. On the other hand, 
some astronomers now hold the view that the earth will slow 
down, due to the sun's disturbing tide, and this slowing down 
of the earth's rotation may eventually break up the moon, 
which will thus ultimately return to mother earth. 

(Sigeed) W. J. Luyten. 

cient bunting in the workl, has its compan- 
ron pieces in the ancient Mexican step pyra- 
mids. Also the discoveries of Frobenius 
on. the African cold coast in Jorubaland in 
the neighborhood of the mouth of the Niger 
loge their mystery 1f we admit the former 
existence of Atlantis aml keep before our 
eyes the connection of Atlantis with the west 
coast of Afrita. Frobenius found here the 
bronze head of the Gol of the Sea, Neptune, 
the God, who, according to ‘tradition, was 

One of the best mape 

showing hew the islands 
comprising Athantiz are 

tonsidered to have 
bridged the gap between 
Africa and the Americas. 

From—“The Problem af 
Atlantis’ 6b ¥ Lewis 

opence, 

northwest coast of Europe, were colonized 
by Atlantis. Also in the Iland of the Nile, 

later, It appears also as self-understood 
why Paul Porehardt in North Africa found 

the first governor of Atlantis. The same 
investigator could form similarities between 
the topography of the region of the lower 
Niger mentioned above, and the resemblances 
to each other, ot the former inhabitants ol 
Italy, the Etruseans, and of the Pueblo 

Indians in America, people who today are 
Se alot by thousamls of years, by stretches 

laud, and by the ocean. Dr. Noetling 
shows that the pyramil of Cheops expresses 
nm stone a reduced prcture of the distance of 
the sun from the earth (the height of the 
Pyramid), and the path of the earth around 
the sun (the cround circuit of the pyramid) 
in the proportion of one to one thousand 
millions, undoubtedly therefore representing 
the result of prehistoric ancient astronomy, 
whose development came a thousand years 

again the Atlantis name ieft us by Plato as 
the remains of the peaceful or warlike 
travels of the inhabitants of Atlantis. Also 
a iurther- secret is explained: that of the 
Eryptians, whose culture seems without any 
root, who then without any development 
would have jumped into an astonishing de- 
velopment, out of primitive culture, whneli it 
an Atlantis colony existed would cease to be 
cL MWIyStery, 

All this is in accord with Plato's story. 
Even the fantastic figure that Plato gives 
for the sudden sinking of Atlantis must part 
with its apparent mecredibility, From cal- 
culations of the age of the wonderful culture 
on (rete investigations go hack from ten or 
twelve thousand years. And Crete just as 
Jorubaland, as Egypt am! Assyria, as the 

investigations of the relies of ancient cul- 
ture, which the Nile has given to ws, indicate 
an age of at least twelve thousand years. 

COINCIDENCE OF IMPORTANT DATES 

N OW let us take examples which can be 
rrasped for a reliable estimation of 

the leneth of the perrod in question. Tf we 
compare for instance, a calendar of ancient 
inhabitants of the Euphrates and Tigris re- 
midis, and of the Egyptians, we find the 
Eeyptian solar year aml the Assyrian finar 
year comeide, and tf we go further bac. we 
find it surprisingly well established, that the 
two of them in the year eleven thousand, 
hve hundred and forty-two B. C. came in 
accordance so that probably both ‘had their 

(Contimned on page 375) 

This profile of the Atlantic Ocean gives bome iden of how, when the 
waters were more shallow before the earth had a moon, the fabled land 
of Atlantis could have readily been fortied from the elevations observed 

fising from the ocean bed, above the present sea level, in some instances, 

Wik aneneannadonstoarm com 

The shadowy sutline of the larger peak in the hackerecsd at the right, 
Shows how the Azores are formed. 
Atlantis would be exposed te view Exploters taay find evidence o 
lost race before that time however. 

If the waters showld subside again, 
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In this picture of the Tribune Tower during 
its consituction in Chicago, one of the re- 
markable facts concerning skyscrapers is 
brotght out vividly, The white arrow shows 

two lower foors on whith the stane work 
has not been placed. With the old style 
masonry construction, where the walls sup- 
Port the weight above them, this would be 
impossible; here the steel frame supports ofl 

the weight. 

KRYSCRAPERS mark one of the out- 
standing achievements of the present 
age of wonderful engineering and 

* architectural development. The pe- 
cular thing about these forty and fifty- 
story buildings that we find in such large 
cities as New York, Philadelphia, Chicago, 
not to mention many of the smaller cities, 
is that the average city dweller passes the 
building every day, perhaps, and never 
Stops to think how these remarkable tpon- 
uments to modern business and technical 
acumen have been made possible. 
generations ago city office or other build- 
ngs were limited to six stories or less, as 
no one would think of renting an office 
situated on a floor higher than six stories 
when there were no elevators and they had 
to walk upstairs to their place of business. 
A. little later the first elevator was installed 
and this marked an epoch in tall building 
construction, Without our modern high 
speed passenger elevators, the skyscraper 
would be useless, As soon as the elevators 
began to make thet appearance, ten to 
twelve-story office buildings came into prom- 
mence in such cities as Chicago, where the 
first skyscrapers were built, as well as in 
New York and other cities. 

THICK WALLS OF OLD TALL BUILDINGS 

T must be remembered that, thirty to 
~ Torty years ago, when these buildings of 

six, ight and ten stories were erected, the 
use of steel or iron was practically unknown, 
and the upper floors were supported by the 
stone or brick masonry walls and columns. 

Two 
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WHY IS A 
In the Accompanying Article the Various Factors 

As one of the accompanying pictures. shows, 
a torty-story skyscraper erected by the old 
method, would be too mdiculous to even 
think about. To build a forty-story building 
would necessitate masoury walls about forty 

feet thick at the base, these huge walls be- 
ing required to support the tremendous load 
of the floors above the street level. There 
are today some buildings to be found itn 
many of our large cities, which show how 
the far thicker walls and consequent small 
windows, with poor lighting and ventilation 
arrangements were forced upon the archi- 
tects of @ generation or two ago, 

In many examples of the older architec- 
ture as followed and required for buildings 
of ten to fourteen stories, huge colimms ot- 
cuped a gormdly portion of the space on the 
lower floors, these columns, of course, be- 
coming smaller as the upper floors were 
reached aud the load became less, There 
was practically no basement space left by 
this older design before the age of steel 
construction, most all of the space being oc- 
cupied by huge columms and foundation piers, 
As one of the accompanying diagrams shows 
craphically, the vast improvement in tall 
building construction has been brought 
about by the marvelous characteristics of 
steel as compared to stone, brick and cement. 
ising the old masonry wall construction ta 
support the building load, each square meh 
could support only about two hundred 
pounds. Today the steel columns in a mod- 
erm skyscraper support 18,000 pounds per 
square mech, or ninety times the old working 
pressure, 

STEEL FRAME CARRIES THE WEIGHT 

HE writer had a very interesting talk 
recently with one of the foremost archi- 

tects and designers of skyscrapers in Ameri- 
ca, Mr. Harvey Wiley Corbett. From the 
windows of Mr. Corbett's office, situated in 
a breezy position atop the Bush Terminal 
Building in New York City, we could look 
at skyscrapers both completed and uncom- 
pleted, as they lay spread out on the scene. 

One of the most interesting things that 
Mr. Corbett had to say was that the aver- 
age person has a false conception of the 
skyscraper, when they think that the weight 
of the upper floors is carried, at least to 
quite a large extent, by the stone or masonry 
walls. Mr, Corbett drew a very interesting 
analogy at this point and stated that a sky- 
scraper could be compared to the human 
body. “Did you ¢ver stop te think,” he said, 
“that it is not the muscles or flesh covering 
of the body which supports it} instead it is 
the bony structure.” The writer said that 
he had never stopped to think about that 
particularly, but -on second thought it 
brought out vividly the basic law regarding 
skyscrapers and how they carry the tre- 
mendous Inad of forty or fifty stories of 
cement and steel very beautifully. — 

In other words, the skyscraper is like the 
human bhody—the steel frame you see bemg 
riishedd up so rapidly Ley the iron-workers, 

accompanied by the rat-tat-tat of the pneu- 
matic riveting hammers, is to be eventually 
the hidden skeleton which supports the whole 
weitht of the skyscraper. Remarkable as 
it may seem, the stone, brick or other 
masonry covering, which fills in the steel 
frame, does not support the weight of the 
great towering structure. Une of the ac- 
companying photographs will prove this to 
your satisfaction tf you happen to be a 
“doubting Thomas.” As this photograph 
shows, it frequently happens that the mas- 
entry work may be put in place on the upper 
stories, before it is erected on the lower 
foors. Ti the old method of constructing 

Wi omericanradonstory.com 

Details of Skyscrapers Are 

By H. WINFIELD 

tall buildings was in force, and the steel 
[framework did not support the whole weight 
of the building, then it would be impossible, 
of course, to have the masons put stone or 
other masonry covering (mot to mention the 
heavy fireproof floors) in place on ten, fil- 
teen or twenty stories situated above the 
first few floors, which did not have any 
stone or other masonry work im place. 

O you know that it would be 
practically impossible to 

build 40- or 50-story skyscrapers, 
as the tall modern office build- 
ings are called, if it Were not for 
the fact that an enterprising engi- 
neer conceived the idea of plac- 
ing a steel frame or skeleton in- 
side the brick and stone struc- 
ture? Without the steel skele- 
ton the base walls of a sky- 
scraper would be 30 to 40 feet 
thick. 

In other words, each windew or opening 
in the steel work measuring, say 12 feet by 
2) feet, is, to all practical intents and pur- 
mses, a separate unit to be filled in with 
masonry and window iframes where desirerd. 
This unit, when filled, so far as tts weizht 
ig concerned, is carricd by the steel beams 
and columns of the skyseraper skeleton. 

MASONRY WALLS ALTERABLE AFTER 
COMPLETION 

ALH toned ote in the steel work is treated 
as a unit all the way through. At any 

An unustal skyscraper photograph, the cam- 
era lens having been pointed skyward—show- 
ing the famous Woolworth Hullding on the 
right, and a new = story otighber being 
erected next to it. This photo gives a good 

ideo of the eckYectaper's steel frame. 
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SKYSCRAPER? 
Regarding the Desirability as Well as the Constructional 
Explained in Everyday Terms 

SECOR, E.E. 

time one of these sections of stone or brick 
work can be removed without in any way 
endangering the building, or causing a col- 
lapse or sudden straim in the general build- 
ing structure. This could not be done, of 
course, with the old method of construction 
before the era of stecl, Changes in the 
walls of the building could be effected to a 
certain extent with the old style building 

F it were not for the modern 
high-speed passenger eleva- 

tors, the skyscraper would be 
out of the question. For years 
the limit of office buildings was 
six floors—people would walk up 
no further than this. Did you 
know that the steel frame of a 
skyscraper carries the whole 
weight of the building, and that 
the masonry work is merely a 
filling or “dress” for the steel 
frame P 

methods, by suttably shoring tip the wall 
with a mass of heavy timbers, but operations 
ot this kind were seldom carried on and 
nly in a limited way. As Mr. Corbett 

pointed out, so lone as the steel work is leit 
intact and not interfered with, you can tear 
out as much masonry work as you care to, 
and on any floors desired. It seems almost 
impossible to a layman, perhaps, that the 
stone wall “Alling” or “curtain” surround- 
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ing the first floors of the building, like the 
Woolworth Building, jor example, could be 
torn away for the sake of a change in de- 
sign or the addition of larger windows, with 
forty stories of stone, cement aml brick 
abowe it, Supported only by the relatively 
thin steel colunms, which you would see 
expose when the stone work was. removed. 

EXPANSION AND CONTRACTION 

CARED FOR 

HERE are several very interesting as- 
pects of the niodern skyscraper design 

with regard to the outer (curtain) wall 
covering which the layman probably never 
thinks about. One of these factors is that 
with a large wall, such as that on the inside 
of a modern tall offee building, there is a 
large amount of contraction and expansion 
due to temperature changes. In smail builid- 
ings this expansion and contraction, con- 
tinually taking place in summer and wintter, 
is absorbed and distribuied easily, owmeg to 
the simall size of the walls. 

Contraction and €xpansion it the outer 

masniry walls of the skyscraper is taken 
care of in two ways, as Mr. Corbett pointed 
aut it a recent interview with the writer. In 
the first place, the brick or stone wall 1s 
divided up into a large nuuber of sections, 
by virtue of the steel skeleton construction, 
each section measuring not tar from 12 feet 
high by 20 feet long; and secondly, special 
flexible cement is usecl at cach floor line, 
where the floor support girders join the 
upright steel columns. One of the accotn~ 
paving sketches shows this feature and 
also how water-proofing, such as tar paper 
and tar, is used around the steel girders to 
prevent water reaching the steel work, be- 
coming pocketed there and eventually weak- 
ening the stecl frame. Although the casual 
passerby would probably mever notice it, 
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Beautiful appearance of flood ghted modern 
design of skyscraper. This building was 
designed for the Pennsylvania Power and 
Light company, and was recently completed 
in Allentown, Penn, The architects were 

Helmle, Corbett and Harrison. 

there is always more or less pointing op 
or filling in with cement required on sky- 
scraper brick and stone work, caused pri- 
marily in most cases by the strains of con- 
traction. and expansion which result in 
cracks between sections of the wall, 

FOUNDATIONS 

EQOPLE who have stood and looked at 
a skyscraper for a time have frequently 

been puzzled as to how a sufficiently strong 
and perinanent foundation for such a tre- 
nmbttidious mass of ste¢l and concrete could 
ever have been built. Some idea of the 
weizht of a skyscraper, such as the VVool- 
worth Building, will be obtained when it ts 
considered that this magmficent structure of 

H 1 ian int 1 "se 

The [ilustration at the left shows vividly and 
graphically the evolution of the modern sky- 
Seraper from the siz story elevatar-less afics 

building of forty years ogo, to the modern 

Steel frame, for OF mare story siracture of 

today. Note that if a forty story skyscraper 
had to be built with masonry walls, without 

the steel supporting frame that the walls, 
particularly at the base, would have to be so 

thick that the ¢onstroction would be imprac- 
ticable. There would be practically no base- 
meant space, the windows would be very emall, 
and the Bige masonry sopporting columns on 

all the lower floors would oectupy most of 
the Alder space. 

(PS ke oe Toletciocliisl illeict teri a Th imi 

stone, concrete and steel weichs 100,000 tons, 
or 200,000,000 pounds: if you are familiar 
with ocean steamships to some extent, anil 
are use| tO employing a ship like the Lee- 
ailin as your nvental yardstick, it is inter- 
esting to remember that the weight of the 
Woolworth Building is equivalent to nearly 
twiee the total «displacement of a ship the 
sizé of the Lewethan, whose displacement 
ts approximately 60,000 tons 

Wher the frst tall butldings of ten to 
fourteen stories were built, the foundations 
represented one of the weakest points. Ina 
@reat many cases the architects designed the 
buildings with the idea and provision in 

(Contireed on page 348) 
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YOU ARE INVITED TO JUDGE WHAT IS WRONG WITH THE COVER. 
IF YOUR CONCLUSIONS ARE GOOD YOU MAY WIN A CASH AWARD. 

HIS month we are pleased to pre-_ 
sent to our readers an entirely new 
kind of a contest; 2 contest such 
as, we believe, has not been pre- 

sented heretofore anywhere. 
It is true, that “What's 

Wrong” contests are no nov- 
elty, and have previously ap- 
peared in many publications, 
but it is believed that this par- 
ticular contest 13 new, because 

tiis strictly scteniife through- 
out. 

In shart, you are asked to 
fond the scientific mistakes 
which have been purposely 1n- 
corporated in the front cover 
picture of this magazine. A 

reproduction of the cover ap- 
for pears on this page, but 

many reasons, you are asked to 
work from the cover only and 
not from this picture. 

At first glance, there seems 
to be nething much wrong with 
the picture, but it actually con 
tains 48 scientific errors, most 
of which the average layman 
will nat be able to detect unless 
he } ROWS SOME rethi net Pa | hort Sci- 

ence in general, 
Here, then, is an excellent 

educational pastime, and this 
particular contest 18 the first 
one of a series that we hope to 

present to our readers in the 
near future. 
We strongly wish to stress 

the point that ALL mistakes 
are ot a purely scientific na- 
ture. You must know some- 
thing about science, and you 
must Use YoOurT reasoning 
powers, if you wish to correctly list the 
screntitte mistakes. 

Practically every branch of science is 
represented in the mistakes on this cover. 
The following are represented? Aéstron- 
omy, Meteorology, Hy rdraulics, Optics, 
(sravitation, Eleciricity, Radio, STechan- 
ics, Aeronautics, ete. 

You must know some- : 
thing about these branches = | 
of science in order to tor- 
tectly fred the mistakes 

purposely made, 
Aside from being highly 

educational, the feature 
should be of great interest 

By HUGO GERNSBACK 
Member American Physical Society 

frequently, it being a plivsical impossi- 
bility to have them thus. This, the front 
cover illustration, brings vividly home. 

It appears at first, like at! ordinary sea- 
shore scene, and it would seem impossible 

: SEALER RNS A 12 Lm a 

ote oe nae Le an il tees = ese 
a 
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to the layman that there could actually be 
48 mistakes in this particular picture, 
Nevertheless, they are all there, and it is 
up to you to find them. 

Aside from the prizes which we are 
foing to award, the contest is most in- 
terestime and you will find a great deal 

$500.00 IN PRIZES 
— 73 Cash Awards — 

of amusement for yourself as well as 
your friends. 
PLEASE DO NOT LOOK FOR 

TRICKS, ‘There are no tricks in this 

contest. DO NOT LOOK FOR MI5- 
TAKES THAT ARE NOT 
OF A SCIENTIFIC NA- 
TURE. Thus, for imstance, 
the color of tle sun 1s correct, 
as shown on the cover draw- 
ing. Do not look for a mistake 
in the color, as very frequently 

the sun can be seen with such a 
color. Kemeémber, that the mis- 
takes are ALL of a scientific 
nature. Just ta give you a hint, 
We TIME one mistake: The man 

sitting at the beach is smoking 
acigar., The smoke conkl not 
possibly go straight up, for 
reasons that will be clear if you 
study the picture, This i @ 
mefcoralogical ntistake. 

If you wish to qualify as a 
prize contestant, be sure to read 

the following rules carefully. 
In most prize contests, it 15 
found that people jump. at con- 
clusions, and cic Tmt Teticl the 

ru ae acd, frequently, SOLE ‘ 

ho would be entitled to a high 
= Ze, does not eirn any money 
at all, becanse he ot she disre- 
garded the essential ruling, so 
olease follaw the rules care- 
f lly: 

l—In making your answer tu 
this prize contest, use a white 
sheet af paper, letter size, Ox 12 
mches, using nothing else, 
2—On the left-hand margin, 

write the figures from.1 te 48. 
Write yout answers alongside 

each number. Retmember, there are only 48 
scientific mistakes, and that you will not 
find any more, Do not look for trick mis- 
takes, of a non-scientific mature, as these are 
ruled out. 

— Wake 
Thus: * 
Terese 

answers a6 shart as possible. 
‘Cigar smoke of man wrong due to 

f—All answers must be 
written im pet and ink or 
else typewritten. No pen 
ciled matter can or will be 
considered. Write legibly’ 
and neatly, 

S—As there will be dupli- 

to all artists, amateur ar- 
tists and draughtsmen. 
Very frequently, even in 
Tainous paintis Ig, artists 

have made grevious scien- 
tific errors. While to the 
ordinary layman, such a 
drawing or picture may 
appear to be perfect, to 
the scientist it looks ab- 
surd, because there could 
be no Such circumetances, 
such as We see pictured 

Ist Prize- - = = = = »© «© = 
2nd Prize a ee a Sn 
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dth Prize a a as Sa SS 

Sth Prize 

Eight 6th 
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Prizes of S10.00 each 

Twenty /th Prizes of $5.00 each 
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Forty Sth Prizes of $2.50 each - «© « | 

‘Total Soe ee ee kc a So 

LAA LAL Smerranraninnistary com 

cations In correct anSWeErs, 

$100.00 the higher prizes will go to 
50.00 those whose description is 

a“ judged best from a scientific 
35 00) viewpoint: as well as the na- 

ture of the letter im betng 
20.00) concise, brief, neat and cor- 
15.00) rect at the same time. 
nei" O—In case Of a tle, a prize 

80.00 wmentical wih that scled- 

LOO.) wled for the award tied for 
will be paid each contestant 

100.00 sa tying. This contest closes 
4 midnight, October Sth, 

$500.00 1928, and the prize-winning 
answers Will appear in the 
December tsswe, 
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The above pneiarnrh shows Mrs. Harry Houdini 
presenting the “man frozen in ice™ trick. 

REEZING a man alive is one of the 
newest of modern stare illusions, It 
is one of the most sensational tricks 
ever conceived and executed in the 

theatre. The subject is clad in an insulated 
suit and lowered into a tank, Water appar- 
ently freczces around his body aml he is 
tightly imprisoned in the frozen tnass. In 
order to free the subject, the ice has to be 
chopped away where it t séemingly frozen 
tightly around his body. The effect pro- 
duced is that the man was placed in a tank 
of water which froze solidly around his 
hady. 

In the stage presentation of this scien- 
tific illusion, an appropriate back drop is 
used, with the rest of the stawe bare, except 
for a smal] raised platiorm or dais placed 
in the center, Assistants, entering upon the 
stage from each site, stand ready to hoist 

‘the subject up and then lower him into the 
steel] tank on the dais. ‘The subject, 
clad in an insulated suit resembling that 
wsed in Arctic expeditions, 1s lowered into 
the tank, in which, as we shall see, a plass 
cell has been concealed in order ta. protect 
the man during the freezing process. Nati 
rally, it appears to the audience that he ts 
directly lowered into the tank and is appar-= 
ently exposed to the water, which 15 intro- 
duced through the top by a hose. In manipu- 
lating the hose the water ig turned off when 
the end is dipped over the edge of the tank 
and again turncd on When the hose 15 to 
be removed. The cap is now lowered onta 
the tank and clamped in place. The man ts 
visible at all times to the audience, due to 
the provision of a glass window ftted in 
one of the sides of the tank, Ice can be 
seen gradually forming behind the window, 
and if is apparent that the man is to be 
frozen solidly in an ice cake, After a short 
time, the cap and sides of the tank are re- 
moved and a hole is chepped in the ice and 
the subject speaks to the audience. The ice 
on top is then chopped away and the man 
hoisted out, apparently none the worse after 
being frozen alive, | 

In the trick as presented by Mrs. Hotwdini 
this was claimed to be a feat of suspended 
animation, The subject used was a Sioux 
Indian who was im the frst presentation 
hypnotized before being placed in the tank. 

The reader himself might care to dupli- 
eate this trick and therefore we are descrih- 
ing one method which is perfectly harmless 
to the subject chosen. Details will, o! 
course, vary with the individual magician 
and the inode of presentation. If dry ice 
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MASTER WONDER OF MODERN 

MAGIC PERFECTED BY LATE 

HARRY HOUDINI 

By H. WINFIELD SECOR 

This explanation of how the illusiod af 
freezing a min in ice is actomplished 
has been given ta this magazine by Mrs. 
Beatrice Houdini, with whose permission 
it if herewith poblished. Mrs. Houdini 

‘has granted SCIENCE & INVENTION 
Magazine this privilege as a courtesy to 
Mr, Joseph Dunninger, the magic editer 
of this publication, and Chairman of our 

Psychic Investigation Committes., 

is not available, scraped ice can be used in 
its stead. ‘Phe average person will not want 
to make the freezing tank from metal, but 
there is no reason why it cannot be built 

The illustration reproduced * here 
shows the cuipment and method 
bsed in the ice frick destribed. 
Crushed ice or carbon dioxide snow 
are fed into a blower which leads 
to the tank in which the mas ig 
plated. The man himself is warmly ee 
dressed and stands in a glass cell, 
whith can Be supplied with fresh 
air if mecessary. A pivoted win- 
tow allows him fo talk to the 
audience after the ica has been 
broken away in front of his fe, 
When closed it keeps tha freezing 
mixture from entering the cell dor- “| tad 

ing the trick. et a 
Fe c a . 

i FLY 
“heat” 

LIFTING EYES 
e 
18 

ee METAL CAP 
|+e3 "Ss oN =e 

id Rog a ae 
ee i 4a ey Clamps 

MAN (WARMLY 
DRESSED) IN 

‘GLASS JAR 
OR CELL 

1 CRUSHED ICE 
ALREADY 

DEPOSITED 

Febpecirditaeyaies Pano aty ame ene | 
ca FRESH AIR PIPE ~~" ear 
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GALLERY 

Been teers 

The ite is broken away and the man lifted out 
with ropes, a8 lilustrated above. 

with wood and provided with suitable clamps. 
This starthng ilusion was performed on 

the stage By using carbon dioxide snow, 
scraped icc, or preferably a mixtore of both. 
The man is lowered by block and fall inta 
an opaque tank of steel or wood. Concealed 
ih this tank & a glass jar or cell. Of 
course, the effect produced upon the audli- 

ence 18 that the ‘man is actually 
placed within the freezing or outer 

tank, ‘Glass windews in the outer 

tank pernut him to be clearly visible 
. to the audience. A pipe supplying 

tresh air is introduced into the bot- 
tom of the protecting plass cell. A 
specially constructed cap is lowered 
down onto the tank within, in which 
is concealed a small top to close the 
mnér glass cell so as to keep the ice 
away from the man. This cap fits 
tightly and is clamped in position, as 
Wlustrated. From the tap of the 
cap, & large hase about 2 or 3 ineles 

in diameter leads to the fly gallery. Here it 
is connected ta a blower into which pieces 
of dry ice or carhon dioxide snow and pieces 
of ice are fed. These are then forced down 
into the freezing tank. The ice particles 
pile around the glass cell and by imeans of 
a peep hole covered with glass in the tank, 
the magician or the assistant can tell when 
the ice has completely filled the enclosure 
araund the @flass, When using dry ice, the 
whole mass freezes almost instantly, as this 
salicified carbon dioxide gas has an average 
temperature of about 114 degrees below zero 
on @ Fahrenheit scale. With the perfected 
method described here, it was round possible 

I a a - . 

to produce a cake of ice within a short 
time. After a short talk by the magician 
or after the execution of several other tricks, 
the cap ott the freezing tank is removed with 
due ceremony. The four sides of the tank 
are then unclamped and lifted away, showing 
to the astounded audience, a huge block of 

white ice. A hole is then chopped through 
the ice in order to expose the man’s face, 
which, it will be remembered, was covered 
by a small window placed upon a pivot. This 
protected him during the freezing operation, 
but now, as he sees the ice being chopped 
away, be pushes the window up and spealis 
to the audience. Later, some of the ice is 
chopped away at the top and the man hoisted 
out by means of a block and fall. Of 
course, the trick is subject to variations both 
in procedure and equipment, but in any case 
a startling effect is always produced. 
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A Trans-Oceanic Pontoon Boat 

Aiecae wary to gis 
a 

Above we gee the interior of the factory where the two pontoons Were made. 

PONTOON elider which skims over 
the surface of the water (driven by 

water propellors) and attains a tremendous 

The main portion or cabin of the boat is shown 
above, This is placed betwean two pontoons, 

— gee Cha ens 
a a ae eee Paar 

speed has been constructed in France for a 
trip across the Atlantic to the United States. 
It consists ¢ssentially of two floats of the 
shape shown in the photograph, between 
which is suspended a cabin, It 1s constricted 
entirely of steel, In the interior of each 
float are two groups of thirteen reservoirs 

which are used for the storage of gas and 
oil. The cabin of sheet steel is pertectly 
cylindrical except for two extremities, where 
it is cone-shaped. It is divided into two parts 
by g horizotital foor, the lower portion hous< 

ities the motors and the mechanics’ quarters. 
A complete radio transmitter and receiver ts 
placed in the rear cone. The pilot and navi- 
gator take their place in the upper portion of 
the cabin. Surtace resistance between the 
pontoons and the water has been reduced to 

4 mitimum by their peculiar construction. 
If the projected voyage proves successtul, 
the inventor intends to build another ocean 

_ Explosive Concrete 
HE foundation is of importance for 
everything, but specially in building 
constructions. The fact that so much 

is said of foundations, of bases and the like, 
shows how deeply the feeling of importance 
of things of this order has penetrated our 
flesh and blood. The usual way of carrying 
out foundation work is the laying down of a 
flat foundation, which carries the weight of 
the building in conjunction with the natural 
around below it. But when the firmntss of 
the natural soil is slight, the above is not 
sufficient. We have to try : 
to support the building bet- 
ter, and the usual method 3s 
to drive piling for the foun- 
dation, The method is to 
drive down a Series of long 
beams with a heayy ram. or 
weight operated by the pile- 
driver, keeping them vertical, 
so as to avoid all side strain. 
In the first place, it must be 
accurately known what load 
each pile has ta carry 
eventually. By the distance 
which the pile traverses in a 
definite number of blows, 
say from 20 to 30, it can be 
calculated how many kilo- 
grains of resistance the earth 
offers to its further penetra- 
tion, The weight of the ram 
used and the proposed load 
te be carried when the build- 
ing ig erected, gives simple 
factors from which we can 

calculate the greatest amount of penetration 
determined by the last series of blows, in 
order ta get the mecessary sustailing power. 
We must not be satisfied if the lower enc oi 
the pile strikes some small solid surtace area, 
such as a hig stone, which seems tor the mo- 
ment to give a good hearing; such will not 
last long. Consideration of how the whole 
series of piles are driven gives a far better 

estimate ior the supportmg power of 
soil. 

But in many cases, it is very difficult to 

out of the ¢arth. I 

up 

ANA SmMmerimanraninnistnry com 

The illustration at he jthows ae 
experimental concrete pile Deing & 

In the illustration be- 
low, 2 is an iron sleeve, b shows charge 
of explosive Being introduced, ¢ Shows the 
mushroom-shaped foot after the srg feelin 
d the mushroom-shuped end i8 Sprea 
equally in all directions by driving down 
the wooden pile, c, the iron tube 15 drawo 

fo the surface, 

glider of lareer size in order to carry @ 
number of passengers. This will be pro- 
pelled by an airplane engine and will attain @ 
speed of 60 knots an hour if the expecta- 
tions of the builder are to be réalized.— 
Lucien Pourner, our Paris correspondent, 

ie) Bese 
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The complete boat afloat an the water appears 
in the above photograph, 

Piles 
get a suticient sustaining power for the pile 
in soil of low resistance. Often it will seem 
to be quite secure enough, but when a sui- 
ficiently intense series of testing blows are 
given, the pile oes down still further, In 
such cases, it is often mecessary to put ane 
other pile on top of the one driven down to 
its full length, sa as to vintuady lengthen ut 
by some meters, but such additional piece 
has never half the reliability of the original 
pile, and often more than one of these extra 
pieces are required. [t often wants more, 

and it is quite expensive in 
the end. In swampy soil im 
which sustaining stratum of 
eround cannot be reached, 
some relief is obtained if a 
very large number of piles 
are driven down, one beste 
the other, which increases 
the specific pressure of the 
soil so greatly that the bear- 
ing power of. the ground 
reaches a reliable minimum. 
But to be very sure, the up- 
per ends of the piles are 
joined by a sort of plattorm 
of beams of else by a great 
layer of conerete, so that the 
whole building eventually 
will rest almost floating on 
a spongy sub-stratum, all ai 
Which must be well studied 
ont. Im the case of Dutch 
tailroad viaducts, which are 
partly. carried by such 
(Comfivucd on page 447) 
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F interplanetary vwoyages are realized 
some time in the future, it will be in a 
vehicle far more developed than the 
projectile-car firéd from a cannon G00 

meters m length, which Jule Verne brings 
mbo his famous vovare, “From the Earth to 
the Moon.” 

These vovag@es across the heavens, several 
learned spirits and very serious ones, have 
had no fear in prophesying. Captain Ferber 
hases his view on the opinion of Mr. H. G, 
Wells, Rey. Archdeacon, Quinton, and: M. 
Esnatlt-Pelterie, to predict the fatal exodus 
of humanity, which had attained a civiliza- 
tion far superior to ours, and who quitted 
the exhausted carth in search of more in- 
teresting planets. 

If we wish to follow these amusing Int 
scientific dreams they will lead us straight 

_to special problems, which are very curious 
and which present some practical interest, 
because they touch upon almost all the 
branches of natural science. It follows that 
astronautic science (this is the epithet with 
which Mr. J. H, Rosny has endowed the fu- 
ture interplanetary navigation) can bring be- 
tore us a Whole series of investigations the- 
orétical or practical, and extremely serious. 

TRUE CONDITIONS FOR AN INTER- 
PLANETARY CANNON SHOT 

T HE hallisticians, for example, can take 
up again the problem of the projectile 

vehicle and correct the calculations of Jules 
Verne, which were manifestly insufficient. 
_itter having shown, without difficulty, 
that the necessary velocity to cnable a pro- 
pectile to escape definitely from the earth's 
miinence could not be given by any cannon, 
even if it were QM) meters long, and that 
there 1s no Way of cushioning the shot within 
the projectile, at the moment that the dis- 
charge takes place, the ballisticiams are 
nattirally brought face ta face with the real 
conditions of the problem, and there arises 
an interesting theoretical discussion in which 
the most eminent artillerists are pot in ac- 
card as yet with each other. 

The projectile WOuld receive, in any case, 
on leaving the mouth of the gun, a second 
shock, coming from the resistance of the 
air, so that the traveler already driven down 
against the base of the shell, would be driven 
hack against its head section a second time. 
Finally, the heat due to the adiahatic com- 
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At the left is an illustration of the 
rocket car intended for interplane- 
tary fying. It is divided inte 
three compartinents, the upper of 
Which contains a telescope and 
oxygen producing apparatus, the 
middle compartment contains an 
electric moter and disintegration 
chambers, the rear campartment 

contains the ejection canes. 

pression of the air in front of 
the projectile would scan make 
it volatilize. The object of 
theoretical controversies are the 

determination of the critical 
moments when such accidents 

would be produced, whose prac- 
tical interest is recalled to wus 
by the too celebrated Big 
Bertha. In a word, in refer- 
ence to the projectile car. lab- 
¢led “Earth- Moon,” we are 
always fate to face with this 
question: what is the longest 
range which can be realized by 
the methods of present artillery 
or by that which may be con- 
ceived in the future? 

FROM JULES VERNE'S CANNON 
. TO THE REACTION MOTOR 

PUT the real problem, and the only im- 
portant one in the matter of astronamtecs 

is not there. It abides in the simple tortula, 
can we make motors of any power we wish 
tidelimitely f 

Ii we can indefnitely increase the power 
of a motor of limited weight (and by motor 

The rotation stabilizer is illustrated above. 
To control rotation around its axis the pro- 
jactlie would be Gtted with an electric motor 
Placed on its side, on the floor of the rocket. 

I mean the machine supplied with its com- 
bustibie}, then there is no doubt that astro- 
nalutics is nota Utopia. Tt would be possible 
on some day, more or less remote, to leave 
the earth. It will be enough, using such a 
motor, to keep constant for several hours 
ihe acceleration of any veblicle, sa a8 to at- 
fain a certain “critical velocity,” which, di- 
recied toward the zenith, will bring us out- 
sile of the zone of attraction_of the carth. 
At this moment the heavens belong to the 
travelers. They were conquered by the 
velocity the machine has developed. 

THE SPEED LIMIT REQUIRED 

| naw came to the essential point of 
YF the problem, the astronomical point 

of view. Let us then determine what is this 
“evitical velocity” capable of overcoming 
gravity. It is quite simple to understand its 
nature, and to veriiy mathematically its di- 
mensions, if we only keep in mind this 
thearem of celestial mechanics: “A body 
coming from the infinite and falling on any 

Wl! Sere anraconrstoar com 

From the Earth to the 
_ The Problem of Interplanetary Navigation 

planet whatever reaches such planet with a 
velocity which is finite,” 

It is well to insist on this, because many 
educated people are encountered who have 
no scientific education and who think: “The 
greater the height from which one falls, the 
greater is the velocity with which one 
reaches the ground. If then, a body left 
the heights ot the heavens and fell without 

HADES of Jules Verne! A 
Space flyer propelled by rockets 
attains a tremendous speed and 

solves the problem of inter-planetary 
navigation (2?) The rocket car has 
proved feasible and attained the sur- 
prising speed of nearly three miles 
per minute on tracks, Further de- 
velopments are being made by an 
aviation company in Germany, 
which is now building the first 

meeting any obstacle upon the earth, it would 
reach there with a velocity of several millions 
of lalometers per second, perhaps faster than 
the speed of light—which would contradict 
very nicely Mr. Einstein,” 

To this simple idea the theory of gravity 
notentials gives os definite denial: No! 
uch a projectile in free falling would never 

reach the earth at any other speed than 
11,180 meters per second. This is not very 
ereat, if we realize that some ncbule go at 
the rate of O00 meters per second, and that 
the earth in tts orbit far exceeds these few 
il kilometers, which would be enouch to 
leave it. 
Now you will have perceived that the 

reciprocal ig true: For, if in leaving the 
infinite, the earth is reached at 11,180) meter- 
seconds only, it would suffice to reacquire 
this velocity in the opposite sense to return 
io the infinite, whence theoretically you have 
departed. 

PASSING FROM TERRESTRIAL To LUNAR 
CRAVITATION 

A LL this 15 precise, but if one is not going 
+ to.the infinite of space, if one desires 

only to reach the moon, a far less velocity 
will suffice. 

MFLES PER St coAp 

TAR EIN TAL VELOCITY ra 

The theoretical turbine, which has te be de- 
veloped for sending a vehicle from the earth 
ta the moon, is illustrated above. Betore 
the necessary velocity will be reached, how- 

ever, the wheel would bearst. 
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Moon via Rocket 
Is of Real Scientific Interest 

Suppose one manages to tmpart to a ve- 
hicle of the weight of a ton, an accelerahon 
only one-tenth that of terrestrial gravity (in 
other words, if you succeed in applyimg to it 
a constant foree of 1,100 kilograms), this 
vehicle will acquire an ascension so greatly 
accelerated, that at a tlistamce of 5,/80) 
meters, its speed will have risen to 8,180 
meters per second. This result will have been 

Se ee — 

rocket planes, which may revolu- 
tionize aviation. At a conservative 
estimate, these planes will attain a 
speed of more than 350 mules an 
hour. It we could but utilize the 
partial intra-molecular energy of 
radium, or the total intra-molecular 
energy of disintegrated matter, we 
would undoubtedly be able to con- 
struct a rocket attaining unheard of 
velocities. 

obtained in twenty-four minutes and nine 
seconds and wall be enough in itseli, so that 
the propelling force can be shut 
aff. The voyage will continue by 
the velocity acquired (inertia). 

Nevertheless, the terrestrial 
weight will play a part, acting 
as a brake. The velocity will 
then diminish, but at that it will 
be 2.300 meters when the vehocle 
reaches the zone of equal attrac- 
tion, separating the respective 
domains of terrestrial gravity and 
lunar gravity. This last now 
coming into play will appear im a 
new positive acceleration, and 
the velocity will rise to 9,060 foe 
meters. At this instant the wehicle  \es> 
will reach the lunar surface. This 
would be a “lunar collision,” ab- 
solutely annihilating, It then 1s 
necessary to have a parachute. 
This parachute, in the absence of 
all atmosphere, would be useless, 
aml in amy cas¢ even iD an 

The Raab-= Eatrensteino 
aviation company of 
Germany 15 now building 
the first rocket planes, 
which are shown below, 
They are ¢xpected to at- 
tain oa Speed of more 
thin 32) miles per hour. 

‘ee 2 

Twenty = four 
Tockels Ware 
cartied in the 
car, Which eve t= 
tually attained 
a Speed of over 
two miles per 
minute, The 
awner, Fritz 
Yon Opel, pre= 
dicted that 
within a short 
time, fight 
around the 
earth would be 
ihade in twelve 
hours by an air- 
plane propelled 
With rockets. 

atmosphere would be quite imefheacious, so 
the motor would have to be called upon at 
the proper moment to operate against the 
acquired velocity. This would be nothing 
difheult tor it, if by a positive acceleration 
maintained for twenty-four minutes and 
nine seconds it could overcome terrestrial 
vravity, the same motor @ ferfiert could 
oppose the lunar attraction which 15 seven 

ENO OF ACCELERATION 

The mtan distance from the earth to the moon is 30 terrestrial diameters. 
The atmosphere of the earth, however, offers an obstacle. 

paths for the trip to the moon are chown above. 

COMMON FRONTIER OF EARTH AND MOON a 
GRAVITATION ZOKES 1 

Abova if @ representation of the point of equal attraction, matking the 
common fostin beteras the respective fields of gravitation of the carth 

and the moon, if the two were alone in space. 

times less imtenseé. 
The braking action 
would only need to 
last three minutes and 
forty-six seconds, and 
it would be sufficient 
to start the operation 
only two hundred and 
fifty kilometers before 
reaching the toot. 

THE REACTION MoO- 
TOR, ITS FORMS AND 
RELATIONS WITH 
THE ATMOSPHERE 

T is now time to 
Lexamite if there 15 

a motor im exsbence 

capable of such power, 
or if it can exist, and 
what kind it would be, 

It exists exactly 
represented (naturally 
af reduced power) in 
the modest fireworks, 
as in rockets and pin 
wheels. 

Such are reaction 

motors and indeed the 

reaction motors por 
excellence. 

The rocket does trot 
act by pushing against 

= he 
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Below is a photograph of a rocket 
tating car which has heen tested at 
Frankfort, Germany, The ejection 
tubes may he som on the rear of 
the vehicle, numbering twelve io all 
Within two seconds, the car attained 

a speed of 62 miles an hour. 

the air, as 50 many people believe by mus-' 

taken intuition; it progresses im the matmer 
of a machine gun, which mounted on wheels 
on a perfectly smooth surface, such a3 a 
frozen lake, will constantly. recoil if it burns 

up its cartridges im sufficient amount to 

maintain the recoil motion. Recoil, which 
is a great trouble for artillerists, 1s pre- 
cisely the reaction effect which drives the 

rocket. This it is which M. 
Robert-Pelterie specially studied 
with a view of carrying out im- 

MOM terplanetary travel, 
ty The work of Mr. Esnault- 
ae Felterie covers all possible hy- 

180 FILES pothesis relating to existing €X- 
plosives, and its calculation cov- 
ets all forms of the theoretical 
rocket. ; 

There are certainly 

and rockets. 
Let ws construct a cylindrical 

rocket exactly like those we find 
in commerce, its orifice for the 
esCape of gases is unchanged 
over its-entiré course. Calcula- 
tion shows that this form of 
rocket, independent of the ex- 
plosive employed and of whether 
it works in the air or i a vac- 
uum, is the best form for raising 
to the greatest possible height, 

a certain dead weight calculated for it m 
advance. The same form is also adapted to 
raise to a certain height, the largest useiul 
load, but that docs not say that a cylindrical 
racket is best for interplanetary travel, 

For the rocket, as for the projectile-car 
of Jules Verne, the atmospheric layer gives 
a dificult road. If the velocity of any pro- 
jectile exceeds for instance, a certain amount, 
the heat due to the resistance of air on its 
face rapidly raises the temperature oi the 
projectile itself. 

As long as the rocket is passing Renu 
terrestrial atmosphere, it will have to ob 
kept below a certain velocity. This 1 
somewhat annoying. After having done 
everything to acquire velocity, we have now 
to sacrifice it! 

And this is what aggravates the matter. 
The density of the air does not enter into 
the heating question, which is cotitrary to 
what we might believe. To put it other- 
wise in rarefied air, at very high altitudes 
the projectile will be heated on the average 
as much as on lower altitude. This is the 
result of accurate theoretical calculations. 
Therefore, the obstacle af heating by the 
resistance of the air i prolonged far above 
that which we might believe, 

On the other hand, at the extreme limit 
of the atmosphere, the projectile will attain 

(Continued on page 440) 

rockets 
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TTIN RGS 
Ice Jams Coat Millions of Dollars Yearly; Prof. Barnes Tells How to Break Up 

Ice Formations Cheaply and Simply * 

By HOWARD T. BARNES 
Professor of Physics, McGill University, Montreal, Canada 

INTRODUCTION 

PN giving this little account of Ice Fight- 
Binz, I have in mind always a tine whee 

mankind will wake up to the fact that 
we are masters of our destiny, and that 

with modern engineering skill anythmg in 

reason is possible. The children of to-day 

. Oe = camels renee as i Ee a 

‘A charge of ninety pounds of thermit react- 
Ing in ice om the St. Lawrence River, This 
charge lifted vp a mass of ice 8500 feot 
aquare and 9 feet thick, broke it and the 
pieces floated down the river in a fow min- 
utes. The metal container of the charge is 
Seen Shot up in the air to a height of 1 fect. 

. 

will be the men of affairs to-morrow, and 

therefore I am always glad to address the 

younger audience, hoping that their recep- 

tive minds will become interested in the tacts 

of Nature, and will thus realize what can be 

accomplished even under a generation grown 

up with the idea fixed in their mind that ice 

and snow ig a visitation of the Almighty like 

the weather, and therefore incapable of being 

modified, 
It is wonderful in retrospect to look Back 

ta the progress during the past J years F 

handling ice and snow, and it is a conserva: 
sive mind indeed which cannot look forward 

to the next 30 years with assurance of the 

tremendous progress which will be made. 

COST OF ICE AWD SNOW TO THIS 
COUNTRY 

HE annual tax imposed on us by Jack 

| Frost is enormous. In our waterways 

we find the navigation ceasing with the ad- 

vent of winter, and where means are tour 

jer breaking ice the expense must be borne 

hy the Government so great is the cost 

In the great Port of Montreal, closed Tor 
five months of the year, the weekly loss runs 

to S15.000,000, In the operation of automo- 

hiles, no estimate of the millions lost has 

heen made. All our Taxi Companies report 

thousands of dollars spent in damage done 

every winter. 
In the operation of the railroads, the clear- 

ing of snow from the tracks ed the thaw- 

ing of switches represents much money. In 
delays to traffic, no estimate has ever been 

* Subject of a lecture given by Prof. Barnes in 
WRAY's “University of the Air’ Serles, 

ee ee 

made, Every snow storm costs the City of 

New York about one million dollars tor 
giow-renoval alone, 

The preat water power plants situated on 

northern rivers are seriously affected by ice, 

and many of them are reduced to hali theic 

slimmer capacity, 
The loss to telephone and telegraph lines 

duc to sleet is very serious, 
All this represents loss, and is theretore 

never Consiultred as mowey made when saved. 

To this I ascribe the apatiry and the reluct- 

ance displayed by the big interests and the 
Crovernments in directing comeertive study 

to the problem of fighting ice and snow. 
This is why [ want all the boys and girls 

of this country to think over this matter 

seriously and to realize the need: for careiul 

study of remedial work in saving the vast 
fortune which is slippigg annually through 
our hands. 

ILLIONS of dollars 
worth of business, mot 
to mention many lives, 

+< lost every year in the United 

States, Canada and other parts || 

of the world,due to great masses | 

| of ice which pile up and prevent | 

| navigation of rivers and har- | 

bors, Also great masses of ice 

in lakes and rivers are frequent 

causes of disastrous floods, rep- || 

resenting another huge mone- | 

tary loss, 
Professor Howard T. Barnes, 

of McGill University, Montreal, 

Canada, is probably the greatest 

expert in North America on the 

problem of how to rid harbors, 
rivers and lakes of dangerous 

‘ce formations. Prof, Barnes 

has glso developed a remarkable 

method of attacking and de- 

stroying icebergs, those danger- 

ous menaces of sta Voyages. 

Prof, Barnes has perfected a re- 

markably simple method of 

applying thermit to the de- 
| struction of huge quantities ot 

ice, such as icebergs. 

NEED OF MILITARY PREPAREDNESS 

YN all respects the coming of winter brings 

the enemy ice and snow with rerular re- 

“wrrence, Ice imust be regarded as an encmy 

fo mankind, for since the earliest dawn of 

history man has been Mehting the encroach- 

tment af ice tor his. very life, No one fact 

of Nature has influenced so fundamentally 

the whole course of human history as ice, 

for the ereat ice ages of the past have driven 

men from their homes and trodified the 

mode of life just as they will in the futtre, 

But what is done in the case of the ap 

proach of the enemy must he done im the 

case of the approach of winter. Prepara- 

tions must be made, and forces orgarized to 

meet the on-coming of ice and snow in time 
to temper its effects and prevent its gaming 

way AmMmercanracinhistary com 
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the hold and paralyzing the industries of the 
country, 

You may ask how can this be done? All 
I can do is to try to explain to you how tt 
has been done so far, and what can be done 
with woderful results in the future, 

METHODS OF ICE FIGHTING 

J N our rivers and lakes one great barrier 
is the copious formation of ice on the suyr- 

face. Every vear many gram vessels are 
caught on the great lakes by a sudden drop 
of temperature. With a low temperature ice 
thickens rapidly and resists all efforts but 
that of special ships called ice breakers to 
move it. 

Navigation js impeded and ships are in- 
jured by the sharp edges of the ice as they 
are forced through the solid pack. The new 
ice on a cold day is like a sharp knife, and 
cuts or ruptures wooden or steel plates, caus- 

ing leaks to start. 
n many rivers other serious conditions 

arise owing to the channels Temaining open 
after the bays and shallow areas have frozen 
over. reat flelds of ice move out aiid block 

the channel, into which the broken pieces of 
chore ice become packed and the whole ce- 
mented by snow blown. into the water and 
fine ice crystals called frazil and anchor ice 
which forms iw the open water on the bot- 

tom and is carried by the current into the 
pack. Thus an ice jam 15 produced which 
dams back the water and causes the river 
to overflow its banks and flood the surround- 
ing country. Soa severe are these winter 
floods that many farmers have to resort to 
their upper stories every year and go about 
from ane farm building to another in boats. 

This results in great loss and suftering to 
man and east, 

The Canadian Government has three ice 
breakers on the St, Lawrence River, which 
are stationed at Quebec City and operate all 
winter through Cap Rouge where the great 

Duchee Bridge is situated, in order to pro- 
tect the river bank from the flooding. These 
boats have been working since PM, and have 

(Continued on page 540) 
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A terrific explosion takes place when thermit 
is wsed to crock and Breok up ice ae In 

this case the thermit can was shot high in the 
air, and the Whole ice sheet was lifted and 

ruptired, 
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Moving Seaffolds Aid | 

and Tuvention for November, 1928 

asSOUs 
Stone and Brick Work Placed on Skyscrapers in Record Time; Masons Follow [ron-Workers 

“ our present-day Machine Age, engi- 

| neering and architectural development 1s 
rapidly advancing. In all hig cities sky- 

scrapers are springing up hke veritable 
‘nushrogms. As each day passes, new con 
striction methods are tmvented ta keep int 
step with the modern building design. Re- 
cently, maeving satety seaffolds have been 
put to use in the erection of the large hind 
mes all have greatly: ale the masons Mt 

applying the stonework. The new  scaf- 
tulds are made of planks supported by ar 
iron iframe and are roofed over with boards, 
witt of canyas to protect the workinen 

irom chiects falling irom above. A heavy 
wire —rame around ‘the etlee of the scaftistel 
agsures protection to the pedestrian anid 
saiety for the workmen, To further insure 
Si pel ion ten. sini ele ed STE me eas a a Ls tee hoe aot ln sis au on en 1 

The illustration at the tight shows how the 
cteel skeleton of a building is Alled in with 
the stonework at any desired floor, With the 
old type of mastary construction, where the 

walls supported the weight above them, this 
wotld be impossible, and the masonry would 

have to begin from the bottom. 

rarar f ‘ ifimia mri a 1 aia 

the pedestrian’s safety, the sulewalks are 
rooted over, 

The seaffolds are suspended with steel 
calilcs from f-beam struts irom a portim 
if the Inulding framework. A series 01 

winches placed at the front and back erlees 
et the LSE S platiorr 7] permits if to Be 

raised ar lowered by the workmen. As one 

pert ce et Abe wall is finished, the seaffolel 

1% raised hy simply operatiuig the lever on 
the Iaral 14 sinelh, Sometimes ane portion of 

the wall is finished faster than another, 

This condition is iuastrated here, and 1 
will be seen that the scaffold can be bent 
or curved at wil On one large Inniding 

which the editors watched from the win- 
dow, the scaffolds assumed a double curve 
frequently during the construction, The 
moving platiorm or scaffold permits cight 

ke above ilostra- 
fon shows how the 
scottolds tan be 
curved a5 one sec. 
tlon of the building 
is finished faster 
than another. The 
drawing at the 
right shows how the 
platforms are 
moved by means of 

hand winches. 

The scaffolds are 
placed #@otirely 

around the walls of 
the building, and 
are cleverly joined 
to @ach cornet The 
filustratian at the 
Jett SHOWS these 

wiring platiorms 
being used in the 
construction of a 
latge skyscraper, A 
fool is provided ta 
protect the workers, 

or ten floors to be finished without changing 
the position of the cables. When the stone- 
work has been put on the maxim Me miler 
oi floors, the cables are removed and placed 

higher up on the hailing. 
interest irae Anuther point i the erection 
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HOW SCAFFOLDS & AME THRES 
CURVED AS GVE SECTION OF 
Mea f iS EAMISHED LASTER 
THAN AMOTHER : 
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CE al is the placement of the 
elevaturs which hift the bricks 

which cannot be carricd from 

ski scrayeer, 
COMSEMMCTION 
ala materials, 
the street lvyel.. These elevators are built 
just a8 sol as a Sstecl skeleton has been 
started, and Keep peice with the growth of 
the structure. The heavy elevator motors, 
water tanks, amd other materials, are raised 
tu the upper floors of the building by a steel 
bow derrick before the masonry is put on, 

The camtractumt: and expansion in the 
cuter massairy walls of the built is taken 
care of in two ways. The brick or stone 
wall is divided up onto a number ai sections 
by the steel skeleton construction. Besides 
this, flexible cement ts used at each floor 
line where the floor girders join the up. 
rights. Betore the masonry’ 16 put m place, 
tir paper aiid tar are used te waterproof the 
steel work and prevent water from reach- 
in it and becoming pocketed, It is inter- 
esting to nate thal any section of the outer 
brick or stoiwwork cam he removed with- 
out causing a collapse otf the burkling. Thus 
is made possible by the steel construction of 
cour modern buildings. Forty years ago the 
Hoors above the street level were sup- 
ported by rick or stone walls and towers, 
In the older binldinges, which had from ten 

to twelve stories, the lee supporting walls 
took up an enormous amount of space on 
the lesver faors, The present-day stecl skele- 
ton supports the whole weight of a sky- 
scraper, and the stone or brick masonry 
simply covers it. Ft does net hear any pert 
ef the weiht. The illustration at the bot- 
ton: of the page well show this aul allus- 
trates how the masonry work is frequently 
put im place on the upper stories before it is 
applied ta the Jower floors. Detatled in- 
formation on modern skyscraper erection 
will he found in an article entitled, “Why ts 
a Skyscraper?” by H.. W. Secor, in the 
Awsust, 28 issue of this magazine, 
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Television Direets Two Orchestras 
Leader's Picture on Sereen Keeps ‘Two Bands in Time 

ees REINER, the conauctor 
A of the Cincinnati Symphony Or- 
chestra, plans to put television 11to 

So opractical ose in the conducting of 
two orebestras. Tle latest inven- 
tron will be employed in the playing 
of Muahlew's Svmphony No. 2, where, 
NW) the last movement, a full orches- 
ira aud a small orchestra are needed 
for the proper rendition of the se- 
lection, ‘The score requires that the 
sound of the small orchestra shall 
reach the listener but famtlhy. Here- 
tofore, at assistant director, sta- 
honed ba@hinid the stage, conluacted 
the secorncl orchestra as he watchet 
Mr, Reirer through a hole in the 
wall. It is planned to have his pic- | 
ture, timé and placement, thrown on 
the screen in the room where the 
second orchestra will be stationed, 
thus enabling it to keep exact time 
wath the man body of iusicrans. 

| Pirtherimore, the tones of the hic- 
isa den orchestra will assume a remark- 
com | able realicy of faintness and distance. 
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TO CURRENT 

a . | SMALL | LARGE aay eee ORCHESTRA 
, SYMPHONY IN CLOSED 

ORCHESTRA ROOM 

The above drawitg shows how a hidden orchestra will be kept in time vith Tho lender of the orchestra will be televised and his pleture thrown upen a 
the main symphony orchestra by means of televisian. The conductor's screeo, keeping both bands of musicians in the same tempo. This is te be 
movements wll be thrown upon a sereen in front of the hidden orchestra. pot inte effect during a concert given by the Cincinnati Symphony Orchestsa, 
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WASH BASIN AND 
THERSOS JUG IN EACH 

COMPARTMENT 

PAT HOLE UPPER COMPARTMENT A si FOR AY TRAVEL 

=== : OBSERVATION 
~Ff-——S Benen SEATS 

0 kar ay Are REMOVABL 
ae | yen Eee 

' . at 

rt 

La 

iba i t a 

AISLE IN CENTER PORT HOLE a=. 
OF CAR SERVING VENTILATOR 

ALL 13 COMPARTMENTS 

COMPARTMENT SHEMVING a 
UPPER AMD LOWE BERTH ; "7 = DOOR WHEN OFEN 

FOR NPGHT TRAVEL SEPARATES KITCHEN hi 
FACM ENTRANCE WAY MAIM 

ENTAAHCE 

Cowsirieclias 
has been reached with the wtrotuction of a 

tight coach, which provides sleepaig quarters for 

“HE Wea ow motor bis ultimate e 

‘a = = 75 

twenty-six passengers, The compartments are ar- 
ranged a upper and jower decks, and each accom- 
molates two people At night the cushions of the 
seats are vsed to jorm the berths, The Ins ta 4 it, 

ao ee ee 

5 Gan. jong, 8 tt. wide, andl 10 ft. 3 in, high [t 
owelmhs 14,000 lbs, and was halt at a cost of SA), 

4 § The coach is constructed entirely of metal and has 
io chassis. A heavy 

0 frame of steel araimd the 
car just below the lower 

ee berth windows serves as 
em 6 chassis.—Phalas cour 

fesy Prehwick Stages 
Oy ehen 

4- 

The phatographs at the left 
show the passenger seats in 
purmal os¢ and when the 
berths are made up. AC the 
tight i a phote of the new 

motor stage. 

The loétration at the top 
ot the poge shows the in- 
ternal constriction and hew 

greatest comfort is provided 
in a minimom of spate by 

clever engineering design. ee a ee ge 

Duluth ts La 
ww Piste 

“4 SL Paul 
Minneacolis) 

| 

The above map shaws the various trans- 
continental bus routes; the buses here shown 
operate over a great part of this system, 

The biiges shown here operate on twa routes 
between the east and west, Terminals are 

located in all the principal cithes. 
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MOTOR BUS 
SLEEPER 

Now Possilile 

United States at 

to Travel Across 

last on 

Buses Carrying Sleeper 
Berths aid French 

Chefs 

A remarkable new featare of the bus Lies In 
the fact that the motor can e¢asily be re- 

miaved for repair, as thown above, 

i rags WILK, 
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The Month’s Seientifie News Illustrated 
By GEORGE WALL 

Two buildings it Washington, 
D. C, were burned to the grouad in 
order to ablain scientific data. The 

unusual fire was part of a series of 
tésts being made by the Bureau of 
Standards in order to obtain accu- 
Tate information of fire prevention. 
Observations were taken fram a dug. 
out in a beiler room nearby, and by 

means of thermo-couples the tempera- 

tures were measured. Estimated tem- 
peratures of 326) degrees Fahrenheit 
were obtained, Thitty-five safes in 

different parts af the building, num- 
bered fot identification, held thermom- 
eters and useless retoerds so as te deter- 

mine the degree of protection afforded, 

LID. cs STEEL BAR 
<i SPORT, 

SS 5 = 

saci Al 
Recently, at Tracy, California, an air- 
Plane Was brodght to earth with a huge 
parachute, a6 illugtrated above. Only 
slight damnuge was dowe te the plane, 
which was allowed to fall from a height 
of 2k feet. The pilot released a smalk 
Parachate, which in turm unfolded a 
larger one. Failure of the smaller para= 

Pr =. = | i * ~ I = im 7 } i 

| a. “ iy a ao i r ; : J . = = = | l a | if = 

r or Z L i 
pret oe, 7 : ' ; 

i 8 y 7 
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Jean A. Lussler recently went over the Horseshoe Falls 
at Wiagara Falls in a huge rubbér ball, He is the third 
mag in history to accomplish this death-defylag feat, 
The ball was of special design and was made according 
to bis own design and Weighed seven hundred pounds, Lussier 7 ¥ . | chute to open quickly nearly ruined the 

2 experiment, The plane began to spin 
ind the pitet wat prepated ta leave it 

when the ropes untangled. 

Started his trip three miles up the river and traveled that dis- 
tance, including the drop of the falls, in }! minutes. When the | 
ball was reached after the trip, it war right side up, and only a 
few minutes time was required ta open it, because of the spe- | 
cially constracted lid. The passenger suffered only minor bruises 
in his perilous journey and all were received in the terrific 
bouncing which Fas experienced while going over the rapids. 
The above illustration shows the construction of the ball which 

Wag fitted with a ballast and am air vent, 

Motion picture lois can now be 
Tébouched much the same as por. 
tratt negatives aré at the present 
tine. A Freach oatent makes pro- 

vision for retouching movie flms 
by lasking at the projected image 
anc the image af the retogching 

pencil, In this manner many small 
details can be treated. The appa- 
Tat:s is the invention of L, H. 

Burel and H. Debain-. 

MOAR FILM REELECTED 
CAT) SCRE M.A EM ESIST 
“ apt) DE ECTORE: 

For the frst time in aviation history an army dirigible successfully landed mati 
on the roof of a speeding train. Army officers maneuvered a PM ft. fan=rigid 
SEIP down on tap of a mail car roof after a chase af thirty-five miles. In spite 

of the speed of the train, the dirigible maintained its position long enough te 
permit the tramefer of a sack of mail, and ta demonstrate the possibility of air-to- 
land transfer. Cameras were cartied in both dirigibles and moving pittures were 
faken While the stunt was carried out. During the chase the dirigible trayeled 
at a high rate of speed directly above the train tracks. On one side of the 
racks were string telephone wires, while on the other, ran high tension power 
lines. The airghip traveled between these electric walls and almost came ta 
etief when one of the trailing cables swept a hi’” tension lime. In spite of the 
alr cufrents tcf up by the ifain, the dirigible finaliy managed to catch the train 

and drift above it, 

Wana Syericanraconistore com 
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Built and Deseribed by the Staff 

How ToBuild The ya 
S«& | 

TELEVISION 
RECEIVER 

= ae 
it as 

A slight adjustment of the rheostats and the pictufe comes in clearly. This photo shows a complete 
television receiver connected (0 an ordinary radio set, The picture is seen in the cone. 

He front cover illustration shows 
the simple television receryer chesigiied pith a 
and binlt by the editorial staff, The A Television Receiver of 

hid out whether the moter can be slowed 
down io a steady speed of 450 rpm, If 
the A.C. motor happens to be of the type 

| accompanying: photographs: and draw Simple Design, Built Around sna ae CUE tae) rustic’, ahd, 
ines showy the appearance and the construc : el Tess a 2 OPS te SCE A ere 1 THOtor 
tion details of the television receiver, the atl Ordinary lo-inch Eleetrie ws attained fairly high speed, you will prob 
upparatis pictured having, of course, ta le 

eqniiccted to the outpitt of a sittable racio 
receiving set. The ideal set for receiving 

ably fod this sort of motor unlit for tele- 

vision purposes. If the motor is of the uni- 
versal A.C.-DAC. ivpe, with conwailator and 

Fan Motor 

rlevisient immees tron WRNY. or . other . brushes. the armature bemg connected in 

stations, is, for the broadcast wavelength poi required fer receplion from the other 3&7 with the field, then you wall find that 
of 326 meters, one comprising two or three stit i418 hroadeasting television Hes noeter can he recnlated a5 fo speed 

el i i Z ; j 1 Le " " a ge a a ee <tagres Of tue rac trees icy, al delecto Ti yOu have to select of use an alternat Very Wicel Hy ThICakI1S of the series Pegi St 

snidl oat) least three stapes of resistiice cee - tor. t] ah ee eee ances shown in the peti any thagram. We % , ae Current tan motor, then YOU WH maiive to 
coupled amplification. When a resistance r a ee ROT COREE BL eri ersal type motor 
coupler aniplifier ig used. it owill be foul ns c Hi you aid cr age he ineleiae one, ws these 

hest to use aboue 250 volts at least on the | a Sao ae have been tound to regulate well with re- 

last stage irom either storage of dry “Ly 1 a c7F oF rard to the speec 

batteries. A good “BR” eliminator may be || | BAT DIAPHRAGM =| | 
vse, but a speciit| filter is Wsttally neces tt po l OPENING MOUNTING THE BDISc 
sary, to prevent “motor-hboating with a re- i ©. ee ae ee - mn 
éistance-counled ample. | loo 7 ae | | Tier dise usel in the television receiver 

| i liustrated was a 48-hole L6-70ch : piney mage f fl wre illustrate cl 
PROPER MOTOR FIRST ESSENTIAL | ne f } i | Prabnaehice hakelite thec of standard manulac- 

HE first requisite (or building this tele- | = l ture. This rise may be mounted and se- 
| 1 «e | AS 47 ‘a8 

vision receiver is a food [6-inch tan E : ia 47 | | cured on a rerular bushing provided with 
motor. If the television disc to be usel | ; = a | lock nuts supplied by the people who imalre 
fit should have 48 holes for reception fram - = / the disc. fn the present case, however, tlie 
WRNY and 3XEK: also [NAY and WLEX | i" | periorated ¢isc was mounted on the brass 
mt Boston: and 24 holes aes de Sia bran | END OF / spider and hub which lad originally car- 

1 - | ir r rr = 

W GY, ZR AD, and ZAAF Co. Schen- | VIEWING [ red the tan blades. The blades were re- 
ectady), 18 guite light, a Abies ian motor | HOC | moved front the lees of the spider anal these 
may do the work. It vou have direct cur- | were then Hattened out ina vise. aml checked 

where the apparatus is to he operated, then tay le tiken across the face of the spicer 
wou will have no trouble in controlling the ! legs in the lathe,, it one i handy. By 
speed ai the motor down to the 450 r.pim. The method of taying eut the dlapkragm epes- dritling holes through the bakelite dise, it 
required for WRAY reception or the 900 ing is shown clearly by the above drawing. is readily secured to the spider by machine 

rent in your laboratory or other | ation ee a, | up on a lathe for alignment. A light cot 

Wail. americanradiohistory.com 
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screws aiid nuts, or the holes in the spider 
lees may be tapped jf the builder sy de- 
sires. (Care imust be taken to see that the 
disc rotates as pertectly as possible i both 
planes of rotation, that is, flatwise anual cilpe- 
wise; in ather words, it must oot wobble 
aul care must be taken to see that the 
spiral is rotated in a true manner, These 
two requisites are easily checked up by 
means of a machinist’s surface faue, or 
else by making up a gauge from a nail 
driven in a block of wool and holding this 
near the disc as it is slowly rotated by 
hanel, 

HEON TUBE MOUNTING 

HE trame for supporting the meon tube 
Hehime the revolving television dise ts 

aaniply coustrocted from light brass leer, 
easuring about Lf lt-inch by $¢-inch. Strap 
Iron may be used ti the builder happens te 

have this stock ov had Noo dimensions 
are piven tor the he wht of the irame as 
thany linkers will want to use a different 
size alisc than the one we used, aiwl so the 
height of the frame andl the dimensions of 
the an¢tal compose if will depend upon 
the chameter of the cisc, of course 

Examination of the drawings lerewitl 
will show that the geon lamp mar he ro- 
ate, so that the frant plate inside the tuhe 
may be placed exactly parallel With the per- 
torated television disc. This is casily ac 
compli shecl hy the simple expedient ol wing 
a stathlard vacuin tube socket having a 
hole in the center, or what is known as the 
one-hole maequtt, ny passe aA mie ire 

crew through the center of the socket aml 
putting a nut on top of the hakelite shelf, 
the socket ancl neon tube can fe pfetaterd as 

required Iwe sub-base rackets or sup- 
ports, available at any radio supply store, 
are used in building the top of the super- 
structure which catries the neon tube. Two 
well insulated] wires Jeacl from the vacuum 
tule: socket down to the base of the tnachiive. 

The connections to the socket for the aver- 
age neon tube 1 ta the plate terminal and 
to the diagonally opposite filament terminal, 
This can be determined by experiment after 
the machine is built, or else beforehand by 

oe ae 

— at 

1 rae SP 
= sini, 
el ae 

mee oa ee a 
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This indicates the arrangement of the 
holes and the direction in which the 
disc should rotate to receive tele- 

Vision from station WRAY. 

HINTS ON RECEPTION 

WV its regard to the Style of motor to 

use this Is best of the series type; 
that is, with the armature and field wind- 
ihe connected in seriés. Small induction 

motors can be used, but do not regulate 
Well in speed much below one-half their 

normal speed of 1750 rpm, If the picture 
itinge is observed and drifts toward the 
Fight, the motor is golmg too slow; if the 
picture drifts te the left, it is going too 

fost. The editor hag found it advisable 
to regulate the moter speed to a point con- 

|| Siderably above the desired value, and 
then to apply a piece of cardboard of o 
blotter against the surface of the disc te 
dlow down the speed to the desired point. 
DC. matora will regulate very well with 
the clectrical rhé@ostat arrangements shown 
in the circuit accompanying this article, 

however, 

testing the nec tebe of your receive sct. 
The plate that faces the television disc ts 
the one.that has to be iluminatel. In some 
neon tubes there is a large and smafl plate; 
the large square plate is the one that is to 
face the television disc, 

a 

In the digzram at 

the iett, 1 indicates 
fil separation of the 

Wites leading to the 

fotket 7, affixed to 

top plate 3, which in 
tutn if maunted oo 

the uprights 4, 
atteuwed Tast to the 
moter by the screws 

which hold the tase 
im place, The wires 

5, lead down to bind. 

ing posts & which 
toonect with the oar- 

Ginary receiving set. 
9 is the statidgrd 

switch on the tan 
rioters whith recéives 

lts current throwgh 
Plug 10, Ii is a con- 

trol button, 12 the 
heles in the telert- 
slom disc, and 13, the 

come, 

—— 
Right: 12 iedicates 

the cone; 2, the 
lena: J, the dist: and 

4, the stroboscopic 
pattern; 4, nitach= 

meni Hug: &, control 

hutton : is yernier 

rheoetat: H. ia ti 

motor contra]: 9, neon 
lamp control; and 10, 

lends to the receiv- 
ing set, 

Wii amnencanradonistory com 
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VIEWING HOOD AND LENS 

H bE viewing hook or visor showin on the 

taichine herewith was built by cuttin 
(lown a standard megaphone which can be 
purchased in any spurting goods store, ‘The 
heavy metal rig at the muuth of the imera- 
plume enabled the desizmers to secure it he 
Nieaws of three Spr ie hrass clips, goldere:| 

to the brass front plate shown tn the draw 
mes. It can be snapped off whenever de- 
sire, Giie of the accompanying alrawinges 
shows low the size of the diaphragm plate 
is determined, the rule here bemye that ons 
oc cise hole or perforation must Ie ex- 
posed] at a tune, A thin pieee of leaf cop- 
[er was use) im tlre present case, Jrom 

which to ent the chaphragm opening, al 
this was sweated ta the brass frost oliute of 

the instrament. AV fairly strome lems, also 

2 inches in diameter, with a focal leneth 
Of approximately 344 inches, was procurer| 
for the PUT pease nt hel pie te enlarge the 

nage, Thus lens was secured isle the 
(eee caf hone viewing hoo] by placing three 
machine screws thresh the megaphone shell 
and putting wots ow these, inswle the shell. 
This 16 probably one of the hest ways to 
hunk the viewing visor for any size tele- 
vision receiver, as the visor can. alwars he 
snapped off the machine wher it ts to he 
moved to same other location, 

STROBOSCOPE INDICATES CORRECT SPEED 

() ~ Poof the ereatest proolems the begin- 
ner in television reception will en- 

nunter 1s that of checking the correct speed, 
Ovi enurse the average machinist or clec- 
tridan will oot- mind wchecking the speci 
frequently with an ofdinary epee counter, 
ar possibly he -may be so fortunate as ta 
own a tachometer for-the purpose, How 
ever, the average tachometer cainot be nse 
with a small “motor, Hs . it: takes‘ dpa much 
rower from the sotor, and therefore. SWS 
the vee lown ane your ido Tut! imow where 
veel are at, wat oe a 

The metho] of Using the strohascape prin- 
ciple, with the black line ise noted on the 
fronut cover and in the present photograpla, 
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This aise can be cot out 
2nd glaed to the center of 
a television disc. When 

viewed with a fork 
having 128 vibra- 

lions per second, 
the pattern 
Temains sa- 
tignaty at 

430 r.p.m, 

is Struck on the edge of the table or across 
the knee, and while vibrating, m@ 15 held a 
iew inches irom the eyes and twisted, so 
that the revolving dise is observed in a 
diagonal line passing under the corner of 
the upper fork leg and over the corner of 
the lower fork leg. This line of sight is 
shown in oe of the accompanying diagrams. 

While i most cases it will probably be 
found that the number of marks on the disc 
or else the vibrations of the tuning fork to 
be used will come out to an even figure, or 
at least that a suitable combimation can be 
worked out tor the speed desired, the cal- 
culation may show that an uneven number 
of marks will be required with anv standard 
tork. Here, instead of using a number of 
radial black marks on the rotating disc, a 
spiral may be used and with this sort of de- 
sn, any uneven number of convolutions 
such as #445, 7-1/3, ete., may be employed, 

WRNY 

2g 4 2AAL 

FORK | 450 80°.) 

HOOK-UP OF APPARATUS 
aKK 

wire | WX NE of the accompanying diagrams 
256 1 KAY shows how the power clarastat {about 
FORK | WCFL 150 ohms maximum resistance) and the 

(900 K.P.M,) emall 10 to 15 ohm variable resistance is 
coniected im series with the motor, Across 
the small variable resistance a push-button 
is comected, and by pushing this button 
periodically, it becomes possible to kecp the 
motor speed quite constant. In setting the 
speed of the motor in the first place, the 
rheostats are adjusted until the speed i5 a 
little below the 450 rpm. (if you happen 
to be “looking in” at WRN Y's television 
signal), this tactor being indicated when 
checking the speed with the stroboscope 
fork, by the fact that the black Hines on the 
disc are seen to rotate slowly backward. 
li these lines rotate slowly forward or left- 
handed, then the speed of the meteor and 
dise 15 above 450, 

together with a tuming fork of the proper All one has to do in using the strobo- Rubber-covered wire or lamp cord may 
pitch, was suggested by the Editor, Mr. H. scope check for the proper speed, is to regu- be used to contect the rheostats and the 
Gernsback, and details were worked out by late the rheostats in series with the motor, motor, The small clarostat at the extreme 
members of the staff. and then repeatedly take a sight on the re- left of the motor baseboard is connected in 

For the benefit of those who are destrows volving black line dase through the legs of series with the wires supplying the energy 
al using the stroboscope principle for check- the vibrating tuning fork. The tuning fork (Continued on page 632) 
ing other speeds than those here given, the 
idlowing table and formulae will be found 
usetial, 

STROBOSCOPE TABLE 

MPLA, af Timing forkNa. of marks 
shaft RPL Sec. | fre guency on chart 

0 i 128 128 
[20 2 12s fi 
180 A 128 42 6 
240) 4 128 Fs 
450 fo) 128 1? 
480) 5 128 It 
oO) 15 756 1? 
POR) 1g 128 (#2) f.1 (4) 
1260 fa | 128 6 

These formulae will help to solve your 
problems: here N = Rev. per second of 
disc; F= freg. of fork per sec.: and M = 
number marks on disc. Then N = F + M; 
al = F — N: and F = M Y¥ N. 
The following pitch forks are available: 2XAD 

426.6, 256, 128, 288, 320, 341.3, 384, 480, 512. 128 O 
For the benefit of the constrictor we have p : 

provided herewith a good size reproduction FORK 2XAF 
of the stroboscope discs which can be cut out | (1260 RPM) 
or else copied on to a piece of Bristol-board 
er drawiie paper, and eé¢rther glued or at- 
tached to the front of the television re- 
ceiver. A tuning fork of the proper pitch 
may be obtained from music stores or from 
college lahoratory supply houses, names of 
which will be furnished upon request from 
the editor, 
For checking the speed of the motor at 

45) rp.it., a tuning fork giving £56 yibra- 
tions per second 16 necessary, This 15 used 
with a disc containing 1? black marks for 
the 450 rpm. specified. For other speeds, 
either a different fork has to be used, or 
élse the number of lines on the stroboscope 
disc will have to he changed. All this data 
is contained on the drawings of the discs 
reproduced herewith. 

This pattero 
tan also be 
cut out and 
pasted to the 

center of a disc. 
When viewed with 
126 fork, the design 

remains stationary at the 
Epeed indicated for the 
Etations listed, 

ree es tc alee ae eC 
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It is prophesied that man will eventually 

be able to control the rearing of male 

or female offspring at will 

Control SEX? 
RIDDLE, A. B., Ph. D. 

| = ; | ; Sex can now be defi- 
Station for Experimental Evolution nitely predetermined 

in birds. 

A SERIES 

jingo chorus is often strengthened by the circumstance that 

many newspapers and newspaper writers—in response to the 

mental declination of their readers—oiten so dress, twist and 

garble the statements of competent scientific writers as to have 

it appear that marvelous changes already have been effected 
experimentally in the sex of human beings. 

ae ke 
. ae Pee 

“The Gorilla” by Frémiet, has a different stg- 

Much Fiction in 
Sex Control gossible for as to control sex at will, SGence anp Invention Maga- 

tine has audertaken to publish a series of three articles, the first of which 
| appears in the present issue. The other articles will be published in the || 

| January and Pebroary issues, 
SQENCE AND INVENTION fas been fortunate in securing the latest scier- | 

tific discoveries and data om this fopic from the greatest! scientists on this | 
subject iu this country. Much that is new will be fownd in these articles, | 
which have been prepared with the idea uppermost in mind, that they || 

|| should be presented in a straightforward manner and in ron-Lechmical || 
| fawenage. | 

There has been a great deal of controversy on the subject. There has | 
| been a tremendous amount of misinformation and superstition, and char- 
| latans in the past have exploited the unwary to a marked degree. | 
| Ju addition, a questionnaire, printed elsewhere, has been sent fo 38/ 

of a selected list of well-known paysicians, obstetricians and sciewtists 

| N an effort to ascertain, in a strictly scientific manner, whether if is | 

OR a moment we may 
focus on some of the 

current products of such 
unscientific writers. One | 
swollen volume is devoted 
to the view that the egg- 
cell of the human assures 
two states or conditions, 
each of which—like the 
ebb and flow of the tide— 
is.under the influence oi 
the moon; amd that one 

niftcance when we mote thisi s. . 

similar as dove and pigeon would have to be 
jonght by Aumans among the gorillas 

and CAimpanzecs.” 

sex results if the plastic 
whose work makes them familiar with this more than interesting topic. | 

ftales fo dus- 

during flow-tide, Another 
writer is less careful about 
the time of day, but more 

eareful about which day- 
In the functional lunar 
month «af woman this 

authority thinks that sex 
may be controlled by 
observing the following 

riles: Consider the period 
of woman's indisposition 
as lasting always five days 
whether or not it does 50 
in fact. Sperm uniting 

| Their findings ou the question, “Gan 
erg ig fertilized at the in subsequent issues. 

ebb-tide, the other sex | . 
when fertilization Occurs fhat fave eer been publis 

a 

| MALE CELL FEMALE CELL 

7 eee | 

‘ 4 : 

‘AD : 

EGGS 

J ~~ ‘CHROMOSOMES’ 

FicuRE l 

Thit diagram explains tow tavo different kinds of sperms arise 

from amother cell. The mother cell originally had an add number 

af chromosomes. The sperms must, therefore, get eriher an even 

oe an odd mumber from the division, When a sherm ath an odd 

number of chromosomes joins a female cell, the sex of the offspring 

is different than athen owe aitk an even number joins a similar cell. 

It is quite cerfain that these articles will be the most outstanding ones | 
hed anyu sere. 

with an exe on the first 
and second days preced- 
ing this period, and on the 
first and second days suc- 

3 ceeding it, will produce 

rirls. But fertilizations occurring on the third, fourth and 
fifth days preceding, and on the tourth, fifth, sixth, seventh 
and eighth days after, the period are said to produce boys. 

[n still a third recent volume we are told that it 1s the amount 

of sunlight falling wpon the parents that settles all concerning 

the sex of the offspring in the human. We quote one sentence: 

Tf the father has been effectively subjected to sunlight in 

excess of the mother’s subjection, theoretically the child will 

be female: and if the conditions be reversed a male will result. 

We Control Sex?" will be printed | 

Male Sperms Cause in Some Cases 

\W iH the eyes of science—eyes trained adequately to test 

f and to retest observations and experiments—let uz have 
a look at the way in which sex is normally determined. Every- 
body knows that males produce sperms, and that these are 
cells. And we all know that females produce ova, or eg¢- 
cells, and that even human females are in no wise an exception 
ta this rule. About 25 years ago we began to learn that the 

inales of some anitmals—humans, dogs, frogs and grasshoppers 
—inantitacture two kinds of sperms. The females of these 
same species of animals turn out only one kind of eggs, .When 
we say that two kinds of sperms are produced we mean that 
at every division of cells which results in the formation of two 
sperms something happens to make the two sperms different. 
They are made different very regularly, and very simply, in 
the way shown in Figure 1. The mother cell has an odd num 
ber—stich as 3, 5, Sof bodies called “chromosomes”; and the 

(Continned om text page) 
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consist of a group ot La homes to their office, to the 
large buildings such stores, to the street or sub- O=: future cities will Cities of Tomorrow dents to descend from their 

as that illustrated here, ac- (Continued fron: previous page) way. Traffic will move only 
cording to Mr. H. W. Cor- one way on a street, with 
bett, prominent architect, who cross street traffic either flow- 

ing under or aver the main 
thoroughfare. Arcaded sidewalks 
and overhead crosswalks will be 
provided for the pedestrians, Mails 
and freight will be transported in 
large pneumatic tube subways. 
Long distance subways far beneath 
the surface will offer rapid trans- 

has designed some of the 
hiekest city buildings. The build- 
ing will taper from the mid-portion pp-------— 
to the top. Around the top por- | cage 
tion there will be placed landing 
and take-off platforms for airplanes 
or more likely helicopters, the up- ; 
per stages being used for eomimer- { 
cial planes and the lower ones for | PLANE portation to points outside of the 
privately owned craft. Residential |  jawoing 7 city. Moving platforms progress- 
floors will occupy the mid-portion STAGES # ing at various speed rates will pro- 

vide transportation within city lim- 
its. The buildings of the future 

of the structure. These will be | 

will be complete cities within them- 

1 

[ 

placed around the outer portion of 
the building so as to receive a maxi- 
mum amount of sunlight. Special 
window glass will be provided so 
that the ultra-violet radiations in | 
the sunlight will not be filtered out, | 
as they are with ordinary glass. 
The residential floors will form a 
shell, in the center of which the- 
atres, public halls, televisoriuns, 
will be constructed, Below the 
theatre and residential floors the 
business offices will be placed, 
with stores below these, Walks 
will be arranged around the 
building at intervals for 
the residents. Garages 
will be built below the 
étores level with the 
street, Elevators 
permit the resi- 

selves, with every imaginable con- 
venience available, 

The home, office, stores and 
amusement places will all be incor- 
porated in the huge structure of 
the future which is indeed a veri- 
table community in itself, with all 
the comforts and luxuries that a 
modern civilization can supply. 

RESIDENTIAL 
” FLOORS 

a 
T 

he illustration produced here por 
trays a butlding of the future as 

visualized by Harvey Wiley 
Corben. Sunlight sill reach 

aif fieiing- quarters af the 
huuding, and glass pass- 
mg fire ultra - nioles 

radiations im pre sm 
fight qoll be used 

for windows 
- 
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A glimpse of the city of the future, as envisioned by the well-known American architect, 
Phag Wig me aes 

Harvey Wiley Corbett. Each building combines business and residential floors, 
(See nest page far sections! viem) Courtesy Arnold Comsitable, 6. TY. 0, 
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TELEVISION 

A television drama of the future Aas 
been visualized Pere. DAe oulustration 
below shows a dual image léroans on 
a screen, wilh the spectators viewing 
the performance Oirauwgl stercoscopes, 
thus obtaining a Lhree-dimensional pic- 
iure avhich seemingly slands out in re- 
fief. A director stationed mear the 

stage controls the intensily of the mage 
and voce when necestary. Lond speak- 
ers placed on gither side of Lhe tcreen 
avtll be uted for the reproduction of 
wale? or music. im exacl syuchroniom 
anth the projected drama. Exponential 
foras or dynamic speakers will be used. 
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Ao ogview of the theatre of the future 
from back-slage fas been portrayed 
here. Phe stereo-television proavector 
ih @ dowhle spiral is seen below, 
The television receiver and audio an- 
lifer are placed at the lei. Signals 
received on a@ igof-operated radio set 
are fed to this amplifer, and then to 
the sheaker, [it as not foo much fo ex 
fect thet fhe images will be seen in 
their natural colors, By a combination 
of the stereo and color processes Anown 
atthe present time, the television drama 
of the future will fave reached a high 

state af perfection. 
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Shopping Without Leaving Your Auto 

and purchasing is the idea illustrated in diagrammatic 
form on this page, and also shown im the photographs. 

This has appropriately been called the auto market. — 
It operates approximately as follows: Un either side of the 

marker, there is a driveway. The motorist who wants to drive 
into the market turns into the entrance at the right and then 
slows down to almost a crawl He 
reaches out of the window of the sedan 
ar out from the side of his touring car, 

()= of the most unique systems for facilitating shopping a constant stream of 
air (heated in the 
the winter time) to 
diffuse any possible 
carbon monoxide gras 
accumulation. Con- 
sequentiv, the md 

or any other machine that he may have, /!! giver @ vies of the revaluing tables 
and picks out those articles of toodstufts 
which he requires. Most of them are, of 
course, wrapped up in convenient Jiack- 
ages. The foodstuff is deposited im a 
tray moved along at the purchaser's will, 
on a roller conveyor. 

The motorist does not need to worry 
about the ventilation, because this has 
been taken care of by the designers of 
the market. Giant exhaust fans provide 

An interior view of the anutomohile anarket 
in acich both pedestrians and mioterisis are 
served. The pAoto shows purchases being 

checked up. 

from which either pedestrian or moforist may 
choose whatever aricle of canned ood strait 

or fetiled material fe map desire. 

Market expedites the pur- 

chase of and the transpor- 

tation of food and caters 

primarily to the motorist, 

who need not even leave 

his automobile, 

WAAL AMmericanraniqnistary com 

New Auto Market 

Pacilitates 

Purchasing 

torist can take as lone as he desires in 
the selection of his material. Aleanwtiile, 
any pedestrians can wait upon themselves 
from the counters, and the revolving 
tables are conveniently arranged. As both 
pedestrian and motorist leaves the auto 
market, his purchases are checked up by 
the cashier at the point of exit and he 
pays tor his purchases there. Just in 
front of this place there is the meat mar- 
ket, so that while a cashier is checking up 
the products, the butcher takes care of 
the meat order, 

This photograph indicates svith ahat ja- 
euity pedestrians and motorists are able ta 

help themselves to the materials on the 
display coumters, 
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The Shrink Pit and Its Purpose eTr oe) | 
ave Described Here. The Gun |) | pi teen 

is Kept in a Pit, At a Heat of Ves, AN: 
: ie ——a ry : |e hie ‘a 

uf 

ing the liner cool. The water runs 
through A, then up through the water- 
light liner and out through B, valves on 
E not yet having been opened. As soon A] 3 
as the cooling system is operating, the \ | Be 
hookring is screwed out and a hydraulic oe TE 
press is put on head | by a crane; pipe | Mra g 
connections with a hydrauhe pump “, i E 
which stands beside the pit, are swiftly 1, igi see 
made, and oil is pumped into the press i y ¢ PSE, 
in one-half minute. The pressure ex- 4 sie 
erted on the liner fias been estimated at a} |) O00 EB 
around two hundred tons. The pump oe 
is manipulated by one man. The press t | j he 

ig put on because the liner, which tapers a a vine 

a tew inches from breech to muzzle, in @ "ij #BBE 
the expansion due to the heat of the 9 Sop 
run, might force its way up and out of [|i Rae 
positiot. | H" aide 

Not until the press ts adjusted and can pro- . |) Bae 
duce the required pressure, is the top valve of V8 tse. 
pipe G opened, and the breech of the hiner al- - | Cie 
lowed to be heated and to expand. From that i) re 
tine on the valves on pipe G are opened in suc- hs i: 
cession, from top to bottom, a specifed time ‘liu dee 
allotted between each iaie 
Opering, thus allowing The siustration atthe 1) ta 

the liner the gradual sight shows the shrink ly FRB: | 
heating from breech to pie avhich  comtains ‘ii fee , 
muzzle. The liner is now  cyplindrical electric | aa FS 
left to expand as it will, furnaces. A close-up mer ies j 
until it finally does what view of the top par- De ct | as 
the gun-makers term foe af alto shown. | Fre rT. 
freezes to the outer cov- “ll letters are referred 4th 
ering—the original ex- fo te fhe text. § 

terior. J rr 
The furnace is then shut down, and the whole P. 2 ‘a 

Finis permitted to cool, As the whole gun cools, ; 
all members shrink to their original dimensions ; 
but as the liner is larger in diameter than the 
hole in which it hag been placed, it is conse- 
quently subjected to considerable compression 
throughout its length. This results in the added 
strength to withstand the shock of discharge, and 
is the purpose of the shrinkage method of con- 
struction. 
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Reasons for Using Lining 

LL eylindrical parts of a gun—yackets, hoops, 
lock-rings, etc., are shrink on the original SS aes ee a 

tube of steel, making the gun elastic, and giving = | ei a 
it a superlative degree of strength. —_— 

The very finest steel (Conttuned on page 889) 
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ffere ts a péotograph of the 
municipal airport at Cleveland, 
Chita, showing a closer wea 
of fhe wew Neon beacon installed there. 
Nate flat even af this distance ut looks 

hike an airplane. 

al commercial fying in the United States. In the field 
of aviation the advance is continuous and while not as 

rapil as one might hope, it is nevertheless persistent. 
This pubheation attempts to portray the latest strides taken 

iInaviation whether they pertain to airplanes or lighter-than-air 
craft; safety devices, landing flekls, beacons or many of the 
ramifications of the aeronautical field. 

It may be remembered by the reader that this publication 
was the first one to publish details concerning the Graf Zep- 
pelin and also to give to the reading public full information 
concerning the spectacular flight from Friederichshafen, Ger- 
many, to Lakehurst, New Jersey. To the best of our know!l- 
edge no other magazine published this story i as early an 
issue as the December number, which was out on the news- 
stuns throughout the couniry on November the 10th, consid- 

erably less than a month after the firht was completed. This 
point is emphasized to show the reader that everything is being 
dove to bring the information of new discoveries an] new in- 
ventions to lis attention at the earliest possible moment, 

"Tait con is Wo doubt lat that everything is being done to 

New Landing Tee 

SHE front cover of this issue illustrates a scene in which 
the landing Tee has come in good steacl, With the ground 

practically obscured by a heavy veil of for, the ‘Tee stands out 
as a blaze of light. The green and red lights indicate the 
port and starbourd sides. ‘The Tee itseli shows the avintor 
how to light, indicating how he can nose inte the wind. Ata 
distance this signal looks practically like an airplane. Ags the 
plane approaches the grou! the aviator will not lind it ditt- 
cult to make out a few of the lamlmarks, From an altitude 
he must know where the field is, for fear of running into a 
hank or cliff, or perhaps a large Inilding. There is no way 

of telling him what to do, nor can he possibly know when, 
where and how to land unless le is warned of the nature of 
the ground on which he is to make a three point landing. 

It has been quite well established that the red beam from a 
Neon lamp is tar more penetrating than even the most pow - 
erful searchlight. This light lias a peculiar characteristic 
which mikes 1s very easily seen at a great distance. The rreen 
color disappears consilerahly before the red. 

Details of the Landing Tee 

45 will be observed in the photograph, this landing Tee is 
quite large. Its actual dimensions are thirteen feet loug 

and nine fect wide along the top of the Tee. It is inate entirely 
of twenty-six fauge galvanized iron with two reimtorcme 
trusses lengthwise. There are three tube channels which 
house the Neon tubes although but two of them contain tubes. 
These channels are open at both ends. The Tee is pivoted! about 
the center point of balance, which happens to be four feet 
ainl three inches from the top or cross member of the Tee. 
Here a 2%¢-inch shatt is to be foum!, This turns on a Semi- 

ocieuce and frveention for January, 1929 

Neon Beacon 

Gives Aviator 
Tt is often difficult for an 
aviator to tell the direction 
of the wind. This is par- 
ticularly true on foggy 
nights. Beacon can be seen 

at great heights. 

By 
aot 

H. WINFIELD SECOR 

thrust ball bearing aml a radial ball bearing. In order to 
iurther counter-hbalance the cross-member of the Tee, the trans- 
formers which supply the current to the Neon tubes are 
mounted in the tail end. Balanctnge weichts are fitted into 
each wing in sheet metal boxes. 

The Tee itself is painted with bands of chrome yellow, while 
black sections are tound between adjacent yellow stripes. The 
Neon tubes are rel and green. Tlie red twhe is divider! so 
that it goes to either side of the riclder, Thus the red tube 

is on the right (starboard) side of the plane and the creen tube 
on the port or left side. There is a third channel for the 
housing of a tube still further to the right of the red tube, 
ail this 1s nade available tor a yellow lamp when the same 
Lecomes available, 

The electrical connections to this wind Tee are made through 
copper rings on a split wood pulley. The pulley is mounted 
on the shatt and the current is suppled to the rings by brushes. 
‘There are but four well-insulated wires delivering current to 
the apparatus and this current supply is controlled by a double- 
throw switch in the office, 

The indteater is illuminated by current from a I110-volt 
60 cycle AJC. circuit, which source of supply is delivered 
chreetly through the brushes to the transformer mounted in the 

his shows the airplane landing Tee as i! sconld appear on a fogay 
migid, Ft aol be observed thal there are teva long Neon tubes on 
fhe top part of the Tee, and alsa taco on the beliam ar vertical por- 
ftom, assuming flat we are deserthing the Tee in an erect pasifion. 
One of the N eon tubes Produces a green light. The one on. the right 

side is red, at is also the extreme fap fibe, 
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Pierces Fog; 

Wind Direction 
This beacon swings on piv- 
ots and always presents 
the correct position for 
landing. From a distance 

the beacon looks like 
another airplane. 

tail. ‘There is one transformer fer the red tubes and one for 

the green. The entire landing ‘Tee consumes approximately 

W K.W,. per hour. Phe current passing through the tubes 

is twenty-five milliamperes at 10,000 volts, 
Ey way of further information it may be mentioned that 

this Tee is erected on a steel structure and swihgs eight feet 

above the roof of the N.T.C. hangar at the Mumcipal Airport 

at Cleveland. This Tee was designed and constructed by the 

Cleveland office of the Bellaws-Claude-Neon Company, and 

the exclusive photograph illustrated on this pare was taken 

expressly for Scirnce axu Ixvention Magazine by Claude 

Neon Lights Ine. ba 

In Coastant Service 

© decrease the amount of clapsed time of a fair size jour- 

J ney, a great part of the Aying must be clone iluring dark- 

ness. To further aid such flying at night it must be made 
reasonably safe for aviators. All kinds of beacons and hghts 
help imaterially in this safety factor, but beacons alone ware 

not enouch, nor are searchlights or any other source of illam- 

nation, The aviator must know where the nearest airport is 

and must be guided to that airport by signs which are not 

only readalle in the daytime, but clearly distinguishable even 

at night. To be still better, these signs should be of such a 
nature that they will not be obliterated by even the heaviest 

of foes or the most inclement of weather conditions. The 

aviator cannot ordinarily take a chance anil fly clown towards 
hazy land markings. 

The reader will well remember how Commander Byrd tran- 

A close-up of the airplane 
landing Tee and ifs com pari- 
son im size wilh ao member 
of the fairer sex. Note that 
there are three channels on 
the upper portion of the 
Tee, which accommodate (he 
Neon tubes. Only favo of 
them are used at present. 

From this photograph, the pivatal point of this direction signal can 

be seen. Note the cable leading up to the commutator, aciere the 

current is taken off by brushes and fed to the transformers im the fetal, 

Also observe the tail structure, which keeps the signal 
beaded info the and, 

ention for January, 

Aviators find overy easy to read this signal while flying at great 
fieights and ta mest wefaverable fiping fondifians, Neon lerits 

possess the peentiar property of fewetrating fog fo a greater extent 
than de even the most powerful searchlights, Poeen a siudent aviatar 

can aiderstand firs franeat. 

tically called for his bearings when lost in a heavy fog alter 
completing his journey across the Atkintic to France. ‘Tle 
reader will also recollect how the plane was brought down near 
the shore and smashed while landing; whereas had a suitable 
marker been available, a marker which couk! penetrate the fog, 
the flight would have been absolutely sate, not only for the 
occupants, who fortunately escaped injury, but also for the 
plane itself. 

The need for markers is this evident to even the lay reader. 
But markers are not sufficient. The aviator niust know the 
direction of the wind. He must land nese tito the wind, anid 
of what use is a pennant, a flag or any other form of a wink 
indicator which cannot be seen? In so far as the pilot is con- 
cerned, it night just as well not exist, if le cannot make use 
of it when he needs it the most. Hence the reason tor this 
win Tee, which serves a dual purpose. Already requests tor 
iuriher details of this invaluable aul to aviation lve been 
received from forty different fiving fields. It is mot at all 
doubtful but that these Tee beacons will soon find their place 
on every Aying field in this country as well as abroad. 

Looking Forward 
4 l° course the present wind Tee is only a miniature in com- 

. parison with those which the future will bring. Others 
will dwarf this particular wind direction indicator imto sig- 
nificance. Larger buildings will have the names of the towns 
written on their reais in bold, fog-piercing Neon letters; the 
letters themselves being twenty or more feet in height and 
made of gas-hiled tubes. Wluminated arrows will point to 
municipal airports or the arrows themselves may be made in the 
form of monster tubes. 
A suggestion which comes to mind now would be the illumi- 

nation of air lanes with arrows of rel or green showing the 
north and western routes, whereas the green arrows would 
imlicute southern ard enstern air lanes. When trails become 

too numerous, it is just as easy to mark air trails as it 18 to 
mark our highway systems. Large iluminated numbers would 
imlicate the trail the aviator is followtng. 
Up to the present time, all of the neon beacons consist of long 

tubes that must be placed! in an advantageous position to be seen 

by the aviator. Verv little lias as yet been done with searcli- 
lights in which the neon lamp takes the place of the carbon arcs. 
It has been reporter! that antomolilists can see the road better 

if they cover their headlights with pieces of cheesecloth, when 

driving through areas where fog is heavy. It is not concéivalile 
that there must be some kind of a filter that will make available 
the thousands of candlepower obtainable with our modern 
searchlights ? 

Lastly, we must not loose sight of the fact that vertical 
searchlichts have not even been put to a thorough test. These 
beams can be seen for a hundred niles or more, even from the 
earth's suriace., “herr spots of illumination on the clouds nist, 
of course, be seen by the aviator. The next step is to make 
these beams produce their guiding signal in any kind of weather. 
This will also be done, thanks to neon, 

This ts the are of surprising developments in aviation aml 
the commmercialization of fight. 
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Landing of the “Graf Zeppelin” 

\" dusk on the afternoon of Monday, October 15th, 
, over the landing fiell of the U. S. naval air station at 

A & five thirty-eight P. M., the “Graf Zeppelin” arrived at 
Lakehurst, New Jersey, after her voyage in the air lasting 
four days and thirty-eight minutes, covering over six thousand 
three hundred miles from Friederichshafen, Germany. The larg- 
est airship in the world drifted slowly down from the sky ama 
gentle glide to earth; she soon reached the spot indicated by 
smoke signals on the ground, placed in the center of a large V 
with its apex toward the direction from which the light wind 
was blowing, and marked by squads of sailors placed in landing 
position along each leg of the V. Suddenly the engines, which 
had been noiseless up to this moment, started up with an im- 
pressive roar, full speed astern, gradually checking the momen- 
tum of the ship like a great ocean liner coming to her pier. 
When she came‘to a stop. a small trap door opened in the how 
about halfway from the bridge to the nose and a coil of rope 
shot down to the ground about 100 feet below. Soon a secorl 
fope followed and later a third, shorter than the others hut with 
branching parts or crew's feet at its end, each small branch 
rope having a “toggle” or hand cross-piece of wood for the 
ground crew to hold on to. The landing crew seized the lone Topes and rove them through pulley blocks niade fast to the 

Science and Invention for Jannary, 1920 

By 

AUGUSTUS POST 
OBSERVATION 
PLATFORM 

Mr. Post, the Author of the 
Present Authoritative Article, 
Is One of the Foremost Aero- 
nautical Authorities in the 
World, and Was Former Sec- 

retary of the Aero Club of 
— America. 

e 3 a - 

LOWER CORRIDOR 
FROM TIP OF Bow 
TO TIP OF STERN 

The Sectional 
View of the 
“Graf Zeppe- 
lin” Above 
Shows Clearly 
the Lifting and 

“uel (Gas 
Cells. 

TED 
control rails of the landing gear, They then began to walk away, hauling the nose of the airship to the ground, When the shorter hand lines could he grasped, other sailors pulled down on them until the bumper, underneath the fondola or passengers’ cabin, rested upon the ground, The wind was blovw- ing ten miles an hour, and while the decision was being made whether to bring the airship into the hangar or not, the ground crew held the “Graf Zeppelin’ pointed into: the wind on the field in front of the hangar, while the Custom House officials atl the committees of welcome went on board. The decision was finally made to moor the ship to the stub mast. This is 2 mast about 70 feet hich, smaller than the large mooring tower, 162 feet high, which is used by the “Los Angeles” when the winds are in the wrong direction for taking her into the hangar. 
The stul) mast used for nlooriig is on the western side of the eld. Tt has a winch to haul in the mooring cable and ts 

equipped with pipes to service an airship with gasoline, oil and water, It is being equipped with yaw-booms suct as those wser| on the naval ship Patoba for stealving the airship and keeping it headed inte the wind. A track encircles this stuly mast upon which the rear motor gondola can rest and swing around with the changing direction of the wind. A movable mooring mast is heing constructed so that it can be moved to any part of the Geld wpon caterpillar treads. 

SHIP'S STORES, 
FUEL TANKS,ETC. 
ON EITHER SIDE 
OF CORRIDOR 
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World’s Largest Dirigible Has Range of 7,000 Miles and a Pay Load 

Capacity of 30,000 Pounds, 

Author Meets Dr. 
Eickener and 

Lady Hay 

R. ECKENER saul 
that although he re- 

quired 111 liours and 38 
minutes to nuke this 
yoyage, he had enough 
vasoline toa continue oan 
ior 65 leurs more hacl it 
been necessary. O7 the 
blau gas he had enough 
io Jast for 35 hours, and 
coul| have kept going 30 
liours longer by changing 
toa gasoline nuxture for 
fuel. Commander Ros- 
endahl was very frank in 
its statement that trans- 
atlantic flishts are feas- 
ible, although a larger ship would be much more practical, and 
he oo doult referred to the new airships being built by Eng- 

land and those alreacly contracted for by the United States 
Navy. 

It was my good fortune to be able to grect Dr. 
Huzo Eckener and congratulate him upon the 

success of this momentous voyage and alter- 
wards to talk with the passengers, among 

Whom was the charming Lady Grace 
Drummond Hay, whose Tascinating 

personality radiated the joy that 
seemed to be the keynote of 

of the whole occasion. 
lie said: 

“T enjoyed my trip 
nnimensely anid 

i 
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12 FUEL 
GAS BAGS 

just aS soon «5 repairs sre 
made, J feel as if I have seen 
ull the United States at one 
rlance because we have seen $0 
many cities, We have been 
missing over them all day long, 
Early this morning we saw the 
mouth of the Fotomuc River and went up to Washington, sailed 
over the Capitol and saw the beautiful Washington monument 
and the Capitol building; we then passed over Baltimore, a few 
minutes afterwards we saw the beautiful city of Philadelphia 
stretched out below us. It was only. a few moments atter- 
wards that we reached New York, and there we felt that 
the greetings of the whole city were wafted to us from the 
millions of people whom we could distinguish on the roofs of 
the binklings and im the streets below. The whole trip was 
most enjoyable. We had plenty to cat, although I didn’t think 

CASOLINE 
TAN KS 

Author Meets Captain Eckener and Other 
Celebrities 

UGUSTUS POST, the author of the present article describing 
At: technical details of the famous Graf Zeppelin, which has 

| saiely returned to its German home airport at Friedrichshafen, 
had the pleasurable experience of being at Lakehurst, NN. J., when 
the giant visitor from the skies arrived from Germany. 
whe knows personally practically all of the leading aeronautical 
people, congratulated his friend, Captain Hugo Eckener, and he also 
learned many details of the construction and operation of the Graf | 
Zeppelin from the other experts on the trip to America, Our read- 

ers will enjoy the accompanying article, coming as it does from the 
pen of Mr. Post, as he is a practical balloonist and airplane pilot 
himself, and knows whereof he speaks from actua! experience. . 
Post was the official observer and timer at the first airplane flights | 

| oof the Wright Brothers at Fort Myer, Virginia, in September, 1908, 

tmnuch of food. We had 
trankturters and eggs. 
was with the slip while 
almost every rivet and 
bolt was being put into 
it, and | knew all of the 
oficers, and was at 
Friedrichshaten during 
inost of the time that the 
ship was building, so I 
felt a deep atfection for 
the “Grail Zeppelin.’ ” 

This is the way Lady 
Grace Druninend Hay 
described to me her vov- 
age across the Atlantic 
Qcean after 111 hours 
suling about 2,000 ieet 
above the water, cover- 
ing the “pretzel” route 
over Bermula ata ar- 

riving at the Atlantic coast over Norfolk, Virginia, and sailing 
over the eastern capituls of the Unitecl States, and landing at 
the civantic airport to receive the warm welcome extended on 
behalf of the United States by ofheial naval representatives, 
Kear Admiral William A. Moffet, Chief of the Bureau of 
Aeronautics, Navy Department: Edward P. Warner, Assistant 
Secretary of the Navy in Charge of Acronautics, and Wilham 
McCracken, Jr., Assistant Secretary of Commerce for Acro- 
natics. 

This interview was in the flight commander’s rogins of the 
dirigible hangar at Lakehurst, where the passengers were being 
examined by the Customs’ officers for entry into the United 

States just exactly as is done on all trans-oceame surlace 

liners. While waiting for the haggage to be brouglit down 

from the hold of the ship, friends of the passengers crowded 
around and the passengers had an opportumity to talk of their 
experiences in this the first of commercial air_travel trips by 

dirigible from Europe to America. Colonel Emilio Herrera, 
representative of a Spanish company that are considering run 
ning a line of airships from Spain to the Argentine, and who 
has been negotiating for charter of the “Graf Zeppelin” tor 
flights to South America, was very entliusiastic about his ex- 

periences on the voyage. He expressed the lope that he 
would be able ta make the crossing between Spain and 

South America with as great success as the voy- 

age from Friedrichshaien to New York. For 
tiany vears, he sail, we have heen studying 

the question of air routes, and conti- 
nental airports, where dirigibles of 

large size, even as large as ten 
(Continucd on wert page) 
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Wir. 
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Note that the sec- 
ond corridor runs 

from stem to 
stern of the “Graf 

“eppelin” 
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and fifteen million cubic feet, may be 
docked amd] cared for while the passen- 
vers aud the cargoes from the airships 
inay be taken to dilferent parts of the 
continents liv airplane or subsidiary lines. 
These cominental a 

| | j | | 

irports would be located in the great aero- 
nautical centers of the workl, such as England, France, Ger- 4th, 

THE GRAF ZEPPELIN 
DISSECTED 

(Comiuned from previous page } 

IO SLEEPING 
CABINS 

CORRIDOR 

MOORING 
Te 

ELECTRIC™~ 

KITCHEN LIGHT 
GENERATOR 

Excepiional picture above shows 
piled rogi, divttg safan, and pas- 
rengers® cabins aboard the “Graft 
feppedea,” achicn recently complefed 
a successful round irip from Ger- 

may fo bmes ita and relurt, 

many and Italy, Mammoth dir- 

imibles would fo to India and 
Japan, Australia, South Aitrica, 
ae ada, the United States, and 
svouth An werica. American diri- 
ible lines would radiate from 
the western shores of the United 
States across the Il'acilie, to 
Japan, and to the south along 
the west coast of South America 
vin Pana. 

Giant English Dirigibles 

JCHE English dirigibles R-100 
andl R-1O1 are to he 6,200,000 cubie feet 

capacity. A friend of mine who has just re- 
turned from Kurachi, India, tells me that 
the hangar there will be larger than the han- 
gar at Likelurst, and will be able to house 
mvo of these mammoth dirizibles. The next 
airships ol the Zeppele company are to be 
7 200,000 cubic feet capacity with adkled eth- 
ciency of operation. The English govern- 
ment have already practically perfected plans 
for a dirigible of 10,000,000 cubic feet capac- 
ity. As dirtzibles increase im size, their eff- 
ciency and airworthiness becomes marked, and 
the @reat distances that can be covered on 
their vovares makes them an iniportant factor 
im terrestrial transportation. 

ln a conversation with Kear Admiral Wil- 

liam A. Moffett, Chief of the Gureau ot Aero- 
antics of the Navy Department on the field 
at Lakelvurst, lie 5 atid he was looking forward 
to the pertection of a heavy fuel motor which 
combined with the use of helium gas would 
eliminate another one of the chief sources of 
dancer, namely the fumes from gasoline fuel. 
The first crossing of the Atlantic by steam 
ship was made in "1838 , only ninety years ago; 
what will a century of airship travel accom- 
plish? The Great Western Steamship Com- 
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pany of Bristol, England, sent its coal- 
IMarting  sive- wheeler “treat Weoesteru”’ 
with seven passengers to New York on 
April &th, 1838. At the same time Mr. 
J. Laird of Birkenhead, England, bought 

the Cork-London steamer “Sirius,” which left Cork on April 
in seventeen days: the “Great Western” 

crossed rn thirteen days, and they en- 
tered New York Harbor almost 
abreast. AIr, Sanmel Cunard fourwderd 
the line of lis name, in 1840, and the 
steamship feveloped in speed, luxury 

and conilort to the Aoating palaces of 
toda y. 

The Birth of the Zeppelin Idea 

rT is only by a glance at 
A. achievements of the Zeppelin air- 
ships that we may realize their future 
nossibilities. Count Ferdinand von 
Zeppelin was the originator of the 
rigil type in a practical form, He 
was sixty years old when he started 
carrving out his dream, conceived 
during the early perio! of lis life, 
when as a soldier he asceruled in Pro- 
fessor Lowe's balloon, used by the 
northern army during the sieze of 
Richmond. I had the pleasure of 
ineeting him in Germany when repre- 
senting America in the Gordon Ben- 
nett balloon races im 108, 
The first ship, L2-1, of 11,300 cubic 

neters capacity, was flown over 
Lake Constance (Bolensee), in 
July, 1900, atul it ts ennnently 
fitting that the latest airship, the 
L#Z-12?, should bear the name ot 
“Graf Zeppelin,” embelying as 
it does so completely and faith- 
fully the ideas ail principles 
originally laid «own, but with 
SUCCESSIVE Iniprovements in mia- 
terials, construction, and engt- 

At left, map shams “Graf Zeppe- 
fies” route fo and from America, 
Picture below shows airriip te 
feree cuy blocks foug or equivalent 
fo the Aewgit of the ff oolworth 
Building, Nea Yorkers fad a 

chance fo acinally see thes 
com farsa, 

7Th. 24a FT. ———- 



neering design, Landing on the fourth anniversary of the 
arrival of the LZ-126, now the “Los Angeles,” the points of 
improvement are clearly seen and suggestive of future develop- 

ments. To one who saw the arrival of the L#4-126 without 

passengers or freight, it was to me the most significant fact 

that twenty passengers who paid at the rate of $3,000 for 

their tickets disembarked and nearly a ton of cargo, that paid 
a freight rate of $5.00 a pound, to- 
gether with fifteen sacks of mail con- 
taining 28,124 letters, 37,590 postal 
cards, and 2,627 pieces of registered 
mail, were taken “down” from the 
hold of the ship. 

To witness the passengers disem- 
bark from the first cabin gangway and 
to talk with them about their voyage; 
to see the immense truckloads of bag- 
gage and freight come out of the 
hatchway below the center of the ship, 
tells more vividly than any figures can, 
of the great progress made in the last 
four years. 

Dimensions of the “Graf 
Aeppelin” 

HE dimensions of the airship are 
776.24 feet in length, 98.44 feet in 

diameter, 110.56 feet in height above 
the ground. The rated gas capacity is 
3,708,043 cubic feet. The useful lit 
under normal atmospheric. conditions, 
that is to say, the total weight which 
she will lift from the ground, is 
about sixty tons metric. De- 
ducting the weights of fuel, 
crew, ¢tc., from this figure, she 
will normally be able.to carry a 
paying load of about fifteen tons 
—for instance, twenty passen- 
gers and twelve tons of mails 
and freight—over a distance of 
about 6,000 miles at an average 
speed of sixty-five to seventy 
miles an hour. 

Photo at right shows badly dam- 
aged stabilizer fin of “Graf Zep- 
delin™ on arriving at Lakehurst, 
Nod, Below—one of U.S. Navy's 
proposed mew airships, the GZ-1, 
compared with “Los Angeles," an 
armay semi-rigid, the RS-1, and a 

pony limp. 
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The “Graf Zeppelin” is of the characteristic Zeppelin type 
of -wid airsai-, its framework being made up of longitudinal 
and <ransverse girders. If these were placed end to end, they 
woull cover a c:stance of ten miles over the ground, It is cigar 
shasz“| ard covered with strong, lightweight cotton fabric, 
dope l with a Lequer of metal powder. The entire cover has 
bee1 sandpaveved and doped to obtain the smoothest possible 

The photo abowe shows the “Graf 
Zeppelin" as she sailed majestically 
over Philadelphia on her way to 
Lakehurst, NW. J. The damage to 
ive stabilizer fin shown in center 
photo was plainly visible to the 

city dwellers. 

surface, thus offering the mini- 
mum resistance or skin friction 
in the air. 

The principal features of ad- 
vance in the construction of the 
“Graf Zeppelin" over the “Los 
Angeles” consists of its being 
about one-third larger in size 
and includes the improvement in 
the construction of the metal 
girders of the framework, giv- 
ing approximately twenty per 
cent more strength proportion- 
ately to the same weight of the 

duralumin over that used in the construction 
of the “Los Angeles.” The entire structure 
is the size of an ocean liner, but does not 
weigh more than a harbor tug boat. The 
interior is divided the same as the “Los An- 
geles” into seventeen compartments, contain- 
ing the gas cells for the lifting gas. These 
cells are made of cloth lined with gold-beat- 
ers’ skin, the inner membrane of the large 
intestine of cattle, make them gas-tight. 
To each of these cells are attached valves by 
means of which a portion of the gas may be 
released when it is desired to make the ship 
liavier in order to descend. Along the lower 
keel of the hull from the bow to the stern, 
is the corridor called the “cat walk,” giving 
communication to all parts of the ship with 
cross walks to the motor cars on either side. 
The ship's service rooms are placed on each 
side of this “cat walk": here also are the fuel 

tanks, ballast tanks, engine stores, general 
provisions, and various rooms for the air- 
ship crew, men’s room and sleeping accommo- 

dations; there are compartments also for 
freight in different sections so that it may be 
possible to change the loads in order to trim 
the ship. Above this corridor and extending 

along the entire (Continued on page 800) 
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1929 

Newest Theatre Has Many Interest- 
ing Features Both from the Artistic 
and Scientific Standpoint. Air Supply 
System is Interesting Feature. Ris- 
ing Platforms and Lifts Also Used 

in FBox's Brooklyn Theatre. 

a PROJECTION ROOM VITAPHONE 
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Public lounge, geteralor POG, projection Prog, ment latiodg arr duct, refi igeralor reid Shoat dagits, ait els Freie reat 

roo, dre shee obere, 

which contains the newest in heth science amd art, has beneath the orchestra in the basement. Jresh air is drawn 
recently been opened by William H. Fox in Brooklyn, In irom the roof, it 1s next heated or cooled, depending upon 

New York, The illustration appearing here shows the features the season of the year and properly moistened, Outlets are 
of the new theatre. The musicians’ rest room, public lounge arranged in the floor and the foul air escapes to the roof through 

‘ NEW cathedral dedicated to the motion picture gol, space, refrigerator room and orgat) Fan room, are placed 
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Build Latest Movie Palace 
Equipment Provided for Both Vitaphone and Movietone 
Sound Pictures with Speakers Mounted on Rising Platform. 
broadcasting Studio with Remote Control and Amplifers 

Placed in Upper Portion of Building. 

BROADCASTING STUGIO WITH REMOTE CONTR ib 

i AWD AMPLIFIERS FOR LOUD SPEARERS: 

—- —<—_— eg BM cnc ORGAN te 
wee CHAMBER 
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SPEAKERS ON OK 
RISING SLATFORS FOR | 

| aidiie MOWIES. 

_RISINGPLI-FORM , 

‘ re wr 
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| 
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‘ia jim ae | CYCLORAMA WITH! 

_ STABS OPERAT=D 
| &Y KEYBOARD 

Urvan chamber, orchestra put on the left above. Details of the arrangement for talking movies, the-cyclorama and rising 
platforms on the right above. 

opentugs in the ceiling which contain concealed lights, greatly front of the first balcony. A cycloraima with fixed and blink- 
adding to the appearance. A portion of the foul air remains ing stars operated by a keyboard aids in producing many novel 
and 15 drawn up again to the fresh air inlet, so that the incom- stage effects, as well as those produced with the rising plat- 
Ing #ir is tot too “cold. All the lights are controlled! from a shepdhs Any combination of feotlights is obtainable. Both the 
awirahbaxnd back stage. The spotlights are placed on the organ atv] the orchestra are placed (Centinued on page 884) 
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Fig. 4 The above ilusteation shows the birth of Jupiter's ainth moan by tidal fission of the red spot from the parent body. 

Jupiters Moon in the Making 
By DONALD P. BEARD 

cloud belts and alteratons in the 
form and motion of the Great Red 

Spot on Jupiter have occurred within the 
year past. News of an eruption more 
colossal than a thousand Etnas came 
from Prof. Schaer’s observatory on the 
Jungfrau, Switzerland on October 15th, 
1927. The dispatch reads like the open- 
ing of H. G. Wells’ amazing “War of 
the Worlds,” yet it remains sober fact, 
not fiction. 

Prof. Schaer, a German astronomer at 
the University of Geneva, spent ten nights 
at the Jun¢frau Observatory, 11,340 feet 
above sea-level. While observing Jupiter 
throuch the 10-inch #eiss refractor there, 
Prof. Schaer noted “a luminous eruption 
on the planet which lasted an hour, and 
the light, more intense than that of Jupi- 
ter's satellites, was visible between the 
two equatorial belts of the planet.” 
Other recent observations indicate that 

the Great Red Spot, long a prominent 
feature of the planet, is now wholly sev- 
ered by obscure Caesarian forces from 
the parent body of Jupiter and is actu- 
ally pursuing an independent motion about 
the latter! 
About twenty vears ago Sir George 

Darwin sought to apply the principles 
of the doctrine of natural selection to 
certain tnstable planetary species under 
rapid rotutional stress (much as in speci- 
mens of amoeba) leading to ultimate fis- 

G cond bers changes, shifting of 

Fig. §. The first land surfaces in Palaesoice 
fimet, (see arrow) showing oval Aighlands 

of Goinen, in Sonth America, north 
of the equator. 

Fig. 1. Fission in a parameciim, which t- 
‘ustrafes the formation of satellites from 
rofatiotal instability. Sir George Daravin 
advanced this principle twenty years ago. 

sion as in Fig. |. Sir George calculated 
that 54,000{KX) years ago our own moon 
was sundered thus from the earth which, 
in that remote epoch, was rotating once 
in five or six hours, Under a condition 
of low density and high centrifugal 
stress, sufficient rotational instability was 
developed to slough off the moon-mass 
from the present circular basin of the 
Pacifie Ocean, This process has been 
termed “tidal evolution” and its failure 
to transpire woukl have created a tide- 
less fishpond of the entire earth's sur- 
face, inhabited today by amphibians in- 
stead of human beings. 

Red Spot ls Ninth Moon 

| 5 aoe summary of this theory pre- 
pares us for the recent statement 

made hy Scriven Bolton of the Roval 
Astronomical Society of Britain that the 
famed Ked Spot, so long an enigma, is 
nothing less than a ninth moon in pro- 
cess of formation! His belief is based 
epon systematic increases in the rota- 
tion period of the Great Red Spot over 
a period of a half-century, following its 
discovery in I878 by M, Niesten at 
Brussels. 

In outlining his theory Scriven Bolton 
writes: “There is at present a phenom- 
enon which suggests an epoch in the 

evolution of moon-making processes in 
the solar system, That puzzling object 



4s , _— : . ——. 
+ : ACHeAce and Invention for February, 1929 O11 

VESTRIS Disaster Demonstrates That Pres- ri aetece aeitiaa 
ent Day Open Lifeboats Are an Anachronism f 7 ; 3 | 

By HUGO GERNSBACK \\ } 
Member: American Physical Society; American Association for the 

Advancement of Science 

HE sinking of the Mesiris again teaches that the present-day open 
lifeboats are totally unfit for life-saving purposes. Lifeboats are 
very mutch like Alark Twain's weather: “Everyhody talks ahout it, 

but nobody seems to do anything about it.” 
li the Pestris disaster were the first one in which a huge loss of 

life was caused directly by the fact that the lifeboats might just as well 
not have been in existence, there would perhaps be an excuse; but similar 
occurrences, such as, for instance, the Tifamic and Lusitanta disasters con- 
clusively prove that the open lifeboat 1s not to be tristed; particularly when 
the sea is rough and when the disaster is of the variety where the ship 
goes down quickly, as was the case with the Tyfame, the Lusitania and 
now the Pestrrs. 

The Fulnerability of 
Open Lifeboats 

ITH present-lay liteboats, it is al- 
ways the question of the human 

element. In the first place, the listing of 
a rapidly sinking liner is usually so 
freat that even with a heroic crew, 
it becomes often impossible to safely 

The most remarkable picture ever 
fahen of a disaster; this shows the 
crew of the FESTRIS with life- 
belts rushing to the lifeboats, Many 

of those shown acere drowned. 

Copyright 1924 ly Paeifie & Atlantic Phetas, 
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launch a lifeboat at all: There is no 
crew living which has ever been trained 

Cross-section of the mew fife- 
powloom fo actommodale 200 
pasiengers. Tie entire tnside 1 
Padded so as mot to Awrt the 
passengers ta a rough sea or 
during launching. Safety belts 
are protided to hold passengers 
fast to Sherr statious, im order 
vol fo freak fimbs and injoare 

passéugers. 

in wery extreme cases there is 
a@ suction as a tfeamship goes 
dows. Tie life-poutoons might 
be carried down for 15 gr 20 
feel as shown in (he upper - 
fvetration, buf aeoold tnmedi- 
ately bob right fo the surface of 
the sea, as shows tn the lower 
woe ilnstration. 

to modern conditions: 
open sea; a 

Wii amencaniedionision..com 

to put lifeboats into a heavy sea with a 
ship listing 30 or more degrees. The 
usual lifeboat drills are silly, because the 
conditions under which they are made are 
totally different from what usually hap- 
pens in a disaster, 

But granting that some lifeboats can 
be saiely launched, we then have the Pes- 
iris experience, where many people per- 
ished because the lifeboat upsets or he- 
comes filled with water, and etther cap- 
sizes, or what is worse, many of the un- 
fortunate survivors die of exposure; and 
the few who are saved usually contract 
preumonia or die from the effect of ex- 
posure, So all in all, the present-day 
open lifeboat is to be severely condemmed 

as an anachronism and is to be placed in the same class with sail ships, 
of which it is only a miniature duplicate. 

Brand New Lifeboat Needed 

HAT then is needed is a totally different sort of lifeboat, suited 
a lifeboat that cannot be swamped by the 

a non-wooden lifeboat that is seaworthy, that will not fall apart 
when it 18 launched into the sea, and what is more, a lifeboat that 15 not 
dependent upon a panicky crew for its launchit 

The ilbistrations on these pages illustrate 
1 
(Continued on next page) 
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Vier illustration shows the launching of the Gerasbach 

fife-pomtoen im the exireme case where fire Breaks oud in 

fhe chip. Tbe pontoon is easily released from ur davits 

and slider down inte the s#a, passengers and all. The 
fasivagers are Sirapped with feather life belts tnside af 

tig Padded pontoon, so they setll mot be Aurf ar the pon- 

foo rolls over mm the sea, for a few minutes, ull i 
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The mam elements of the 
bridge aiff be the great than le 
acrois tie river, the sapporting 
foiwwers aod approaches. 2A howe 
one of the fowers is compared 
fo fhe FPoolaorth Building 
achich ty 792 ft. lan. Aigh, Ihe 
bridge fowerrs ail be G50 fi. 

te evap Al. 

publication a complete description 
of the greatest bridge in the world, 

which would span the Hudson, was 
given. Now, one ear later, we are 
giving further data and interesting 
facts concerning the colossal suspension 
bridge which will be 1124 miles long, 
with towers standing 650 it. high. 
The supporting columns will rest 

lipon separate concrete bases 90 ft. x 
100 ft. iaced with granite. To build 
these foundations, the river bottom was 
excavated for about 100 ft. under water 
to reach bed rock, One of the towers 
is compared to the Woolworth Biild- 
img in an illustration on this page. 
Photographs of the 16 section steel 
skeletons for the towers also appear. 
The towers will be of steel and concrete 
construction with stone facing. Two 
sidewalks each 6 ft. wide and a roadway 
for motorized trafie 88 ft. wide will 
be supported by these towers, as well 
as four rapid transit lines. The cables 
for the bridte of which there are 
four, each 36 in. in diameter made up 
of small wires 1/5 in. in diameter, will 
he anchored in solid rock. The draw- 
lig appearing here slows a diagram of 
the New Jersey cable anchorage which 
will be 240 ft. deep. The weight of the 
bridge and therefore its inertia will be 
So great that the force of a gust of 
wind would be spent before the bridge 
would move appreciably, The steady 
force of a high wind would hold the 
center of the bridge 12 or 18 inches out 
of its normal position. However, a 
miaximin swing of 5 ft. has been 

if the January 1928 issue of this 

Giant Bridge Joins 
Two States 

New York and New Jersey 

to be Connected With a Span 

14 Miles Long. 

By 
H. Winfield Secor 

allowed for. In cold weather, the 
contraction of the cables will raise 
the bridge about 5 ft. and the two 
towers will move about 7 in. toward 
the center under a load. The concrete 
floor will be supported from the 
suspension members by preat steel 
trusses which will allow the bridze 
to swing without their breaking or 
cracking. The Hudson River Bridge 
will have a span of 3500 ft. which is 
twice the length of the Camden, 
N. J., span. The weight of the 
suspended structure will be 120,000 
tons and the weight of the complete 
bridge is estimated as 1,000,000 tons. 
The live load carried will be one- 
quarter of the dead weight. To re- 
sist the pull of the cables on the New 
York side, at 179th Street, a concrete 
anchorage weighing 370,000 tons is 
to be used. The bridre will be the 
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fan the abowe phojagrapl may be 
séen the steel skeleton of ane of 
the towers. Each leg of the tower 
resis an a itparale reinforced 
concrete base resting ot bed ract 
and faced acith granite, Arrews 

Porat! to worbimnen, 

Cee 

A qmew of one of the towers taken 
while stending at the base and 
looking upward appears ait right. 
De 16 section steel columns that 
form the Neqw Jersey tower of ihe 
giant shart hawe risen ta a height 
of more than 200 ft. in taco 
months. Phe towers of the bridge 
are fowr times as high as the 

lamed Colossus of Rhodes. 
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The trafic roadway 
on Fifth Avenue and 
that of the new bridge 
are compared in the 
illustration appearing 
here. The bridge road- 
apay acl de SB ft 

wide. 

The floor of the bridge ts Aung by pairs of steel aire suspenders 
r Gn the wpper deck ws an 88 ft. roadway 

coduch qcill accommodate eight lines of motorized traffic, 
Wocarried on transverse floor beams spaced about 60 jt. apart. 

from four wire cables, 

most impressive conection between New York and New Jersey 
which has ever heen made. It will aid the ferries and the velicu- 
lar tunnel in bridging the gap between the two states and 
will further afford an outlet for metropolitan inhabitants. It 
will also be a main 
auto highway connection 
between New England and 
New Jersey, Pennsylvania 
and the south that will 
avoid to a large extent the 
congested districts of New 
York and vicimty. The 
bridge will open a large 
area of New Jersey as a 
suburban district jor New 
Yorkers. Traffic surveys 
and estimates indicate that 
$000,000 private vehicles 
and nearly 500,000 buses 

COLD WEATHER | 
LHRIHKAGE OF CABLES YFRL 
AAIE BROOK PEER 
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The above illustration shows the total length of 
sleel cable oséed om the bridge which would 
reach from New York to Cincinnati. Af the 
feff we see how provision fas been made for 
confraction and expansion. Al the right is a 
diagram of the New Jersey anchorage showing 
how the cables are embedded in solid rock. The 
four 36 ty. cables will be jointly able fo support 

a foad of 552,000 toms. 

— AA STHeriCannmenlioneiory.com 

Ow cither side of the 
bridge there will be 
a6 ff, srdvealk for 
pedestrians, . Below 
the welitular road 
atull be four tracks for 

iraim. 
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The lower deck of the bridge will carry four rapid tramsit limes. 
This makes it necessary fo fave a large railway terminal at the 
Manhtatian end of the bridge and an elevated tructure crossing 
Manhattan af 59h Street for direct connection with Loma Island. 

will use the bridge in the first year after it is opened. The 
theoretical capacity of the roadways of the bridge is nearly 
30,000,000 vehicles per year, but it is assumed that before such 
a volume of traffic is reached, other Hudson River crossings 

will have been provided. 
By 1960 traffic is fee 
to increase to 16,000,000 
pleasure vehicles and 
1,000,000 buses. Traffic 
coming along the Lincoln 
Highway from the south 
wil pass around Newark 
by a route soon to be con- 
structed and will crass the 
bridge to Manhattan far 
froin the congested area. 
The Washington Bridge 
across Harlem River wll 
connect with the Bronx 
and the Boston Post Road. 
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Man's direct antestors must 
lie along the trunk. The 
branches represent dis cows 
ims. =o he Aigher np othe 
trumk fhe branch is given 
of; the closer us the relation- 
auip of those animals fo man, 

or f fe amily tree #1 shosun 
here. he sucteeding stages 
between the onestelled ant- 
mals aad man ore Wlastrafed. 
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‘Thas illustration at the left rae ies a siane iaattins the path 
of lightning between tava clouds. 

If You Should Fly 
Into a Thunderstorm? 

By B, FRANCIS DASHIELL 
- Member, American Meteorolagical Society 

Aviatton’s Greatest Menace Is the Thunderstorm 
With Its Dangerous Squalls and Lightning 

ME great tri-motored mail and passenger plane was 
l flying smoothly toward the west on a warm July after- 

noon. Far off on the horizon some dark and high-topped 
clouds. were visible. But they mounted higher and higher 

a = into the sky as the plane continued its rapid progress. 
Py —Y “T ooks like a thunderstorm ahead,” remarked the pilot to his 

—- fAiying companion. 
"Ves. The Dayton airport said we might encounter some 

thunderstorms over this part of Illinois, Better co off to 
one side and try to pass around it.” With this advice the 
aviator glanced around apprehensively at their passengers 
seated comfortably in the cosy cabin of the big plane. 

os oy 

PLANE ae lives of the travelers are entirely in the hands of the pilots. 
SHORTENS /} | ‘ And aviators fully realize that in no other mode of transpor- 

: tation are the lives of fhe passengers so completely entrusted 
LIGHTNI ING | | i to the judgment and skill of he sevens in seus Aerial 
wediar : navigation with incseasing passenger travel opens new and 

preater responsibilities to those engaging in the business. 
Thunderstorms, fog, snow and darkness present serious ob- 

tacles to aerial navigation. But the thtnderstorm 1s the most 
violent and dangerous menace to aviation as it presents uncer- 
tain and uncontrollable conditions. Flying in fog, snow or 

darkness does not affect the stable op- 
eration of the plane; it simply presents 
serious chances of becoming lost, of 
crashing into some hill or mountainside, 
or failure to make a safe landing. 

—- 

Thunderstorms Most Disastrous 
THUNDERSTORM is something 
to be avoided by all types of air- 

craft. Many accidents with joss of life 
have occurred during the thunderstorm 
season. Airplanes and, in fact, all tvpes 
Of aircraft, have been destroyed by the 
dangerous squalls as well as by licht- 
ning amd electric induction. Balloon 
explosions as a result of lightning and 
electric sparks have always exacted 
heavy tolls, In fact, the recent balloon 
disasters during summer races should 
discourage the holding of such events 

q = : —- Se | eancoorecniohstory com 

A passenger plane can afford to take no chances. Ihe 

————————— OO 
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Abkowe we see how lightming follows along the path of a plane, 
Frequently the exhaust gases shorten the lightning path because of 

during the months when thunderstorms and atmospheric elec- 
tricity aré common, 

The turbulent conditions of a thunderstorm are of such mag- 
nitude and, in fact, are so violent, that great danger is en- 
tailed by flying into or about their immediate neighborhood. 
Few aviators have flown successfully through a thunderstorm 
and have been able later to describe their experiences, Light- 
ning, electric induction, and turbulent and twisting winds are 
constant sources of peril. Some think that the actual danger 
from lightning to an airplane when flying into a thunderstorm 
may be little more than to a person walking across an open 
and level space. Such is not a fact, as the potential danger 
is always very great, and the careful and capable aviator will 

immediately avoid the region of a thunderstorm, | 
The turbulence within the clouds of the storm 15 beyond 

an 

Tie illustration abowe shots vividly the side rlevation of a thunder- 
storm. If portrays the direction of winds and Jhetr nature, as well 

iW W. aimencanrmadiohision..one Ss | se 

, SQUALL 

description. Planes have been stripped of their equipment. 
The wings, and the cloth of the fuselage, are ripped off with 
ease, The plane, in the meanwhile, is out of control of the pilot 
as it is at the mercy of the elements. The only salvation ig to 
try to get far above the storm or out to one side. Once within 
the grasp of the rushing and erratic air currents, there is little 
hope of teoving the plane in control. This danger to balloons 
or any lighter-than-air craft is much greater as they are clumsy 
and slow moving. Im rare cases, after one of these nerve- 
racking struggles with the winds, during which the plane is 
dashed perilously close to the earth only to be carried high to 
the tops of the clouds, the pilot manages to break through the 
sides of the storm and emerge into dry weather and compara- 
tively steady winds. If the storm is of short duration, and 
the plane is able successfully to (Continued on page 10/78) 
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as the areas of calm, An airplane pilot generally tries to circle 
growed seach a storm as the lightning discharges present a serious risk. 
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Saving the Lives 
of Crews of 
Disabled 

Submarines 

By WALTER 
G. KIPLINGER 

The pupa-case escape 
chamber and the ac- 
count of some mid- 
western experiments. 

190-(2, man oi a ¢cylinder 15 
inches. in diameter remained 
in thes can, closed af fhe top 
and waler-realed al the bot- 
fom for one-talf four with- 
ou! discomfort. Below, same 
expertment tn deep water. 

Pumping air inte the can, The other end 
ts also sealed. The ride through which 

the man entered remains beneath the 
qoaler, 

T the time of the 5-4 disaster, the writer, 
| in common with several thousand other 

.corn field naval experts, “wished” his 
brilliant ideas for crew escape buoys on the 
long-suffering Naval Department. Our plan, 
which was similar to many others sent in, in- 
volving letting the men take their chances im 
war but in peace times carrying one “dummy- 
torpedo” binlt up of several containers nested 
imside of each other hke drinking-cups, 

Late in the summer an unofficial letter was 
received from the chairman of the board of 
civilian experts, expressing an interest in our 
work and experiments but pointing out various 
military objections to the scheme as presented. 
These objections, made chiefly on the score of 
weight and space, were sustained by figures 
which showed that each unit would weigh 200 
pounds if made strong enough to stand the external pressure 
of 100 pounds per square inch met with at rescue depths. As 
there are normally some 40 men in a submarine crew, the 
scheme obviously had a high relative humidity. In fact, it 
would not be an exaggeration to say it was “all wet.” 

The following modification of the original plan has received 
favorable comment as to its possibilities, however, and is pre- 
sented to the readers. In the first place, as has been ¢mpha- 
sized in these columns several times, it must not be forgotten 
that submarines are built primarily for fighting purposes. Al- 
most everything about them means only that. In any sort of 
a scrap, the best safety device of all is our old army friend, 
“fire superiority.” Nothing must jeopardize this. Crew- 
escape buoys, therefore, became less of an engineering problem 
than that of a Rocky Mountain pack train-master’s task of 
finding space where absolutely none exists on an already over- 

| 

r | Ree chamber is 
to be released 

through the torpedo 
tubes or through 
suitable hatches. It 
can be made of a 
very thin metal and 
an internal pressure 
is used to counteract 
the external crush- 
ing pressure. The 
chambers are to be 
nested, and each 
supplied with cov- 
ers containing soda- 

lime. 

smaller space than seems possible, 
The can in the illustration is fitteen 
meches in diameter and though the 
man weighs 190 pounds, there 1s 
some room to spare. Also, the fig- 
ures On the amount of air one needs 
ina closed space are wrong, Rather, 
they are based on a full tidal vol- 
ume for each breath. 

Extra Air Not Needed 
T takes a little practice to acquire 

_ the trick, but if one borrows a 
bit of the hibernating groundhog’s 
technique, remains calm and re- 
laxed, a little oxygen goes a long 
Way. Houdini's stunt of remaining 

90 minutes under water in a sealed 
colin was no fake. We have been 
able ta stay in our models a hali an 
hour without any great difficulty 
even without soda lime. In otir im- 
provised diving bells where we 
could exhale under water, we have 
stayed under ten to fifteen minutes 
on the amount of air in an ordinary 
wash-boiler, We felt, therefore, 
that as far as breathing is con- 

=—— i 

loaded burro. This shows the 190 Ib, experimenter, quite comfortable 
We had already found that a man can get into a much 

= ow = SS Ei err edeanradiabisten)! “ort 

mo aocam Only 15 teches tn diameter, 
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BURSTING PAESSURE ¢ 
= 1 me IP Aen ao man enters the can in j#e submarine fe is subjected e : * 

= ies to a pressure of 75 Ibs. Thus means that even at a depth where ~ § 
ose oe ae the pressure ts 100 (bs, per square inch, the actual crushing ‘a 
sgeiee SNS < pressure on the can is but 25 pounds, a 6 

‘ae 8 cerned, we could dispense with any fresh air supply tor the  —_—— 
oe ' time needed to reach the surface and could use a chamber barely ; a 

Lie large enough to hold a man if we could reduce weight enough ar a] 
+ falc to give buoyancy. This apparently simple problem gave more 

i o trouble than black ants ata picnic. Theoretically, a perfect cyl- 
| inder will stand a great amount of crushing pressure even . 

aw ge aes when the walls are thin. Practically the slightest dent 
oe. breaks the arch and the tank folds up like an accordion. 
i . When the Massachusetts Institute of Technology 

cited an instance where a few dents caused a thin- 
walled cylinder used in cotton fumigation to cave un- 
der less than ten pounds external pressure, we did an 
abrupt about face. 

Any escapé-chamber which a submarine can carry 
without lowering its military value will have to serve 
a double purpose either as an ait-tight container for 
soda lime and other materials that must be carried 
anyhow or built up im an emergency from open-ended HOW THEY COULD 
cylinders and bonds that will line hatchways or serve BE NESTED 
as carrying racks. In either case, they will have to = . 
be thin-walled and will be subjected to much batter- : 
ing. There is apparently no metal light and strong enough 
to stand one hundred pounds pressure under these condi- on 
tions. (Continued on page 1087) , 
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London Has Huge Subway Station 
COUNTY FIRE OFFICE 
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\NE of the most elabérate subway stations in the world 
was opened m London recently by the Mayor of West- 

minster, The task of construction is a noteworthy engineering 
feat and took about four years to complete. The cost is esti- 
mated at about S2Z5,000(K4). The above illustration shows 
the location of the new subway station at Piccadilly Circus, 
with a view of the various levels. Just below the readway 
is the booking hall, showing the termination of the upper flichts 

of escalators. A service shaft with an emergency stairway 
is Placed at the left of the main level. Against the shaft may 
be seen the lower flight of three escalators which connect with 
the Piccadilly Tube. This tube is 102 feet below the level of 
the ground. To the right is another set of three escalators which 
connect with the Bakerloo Tube, 86 feet below the surface. 
Other features of the underground station will be found indi- 
cated on the illustration, which is well worth studying. 
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New Theatre Has 

» Moving Murals 
ik has been the reneral cus- 

is tres 

tom to paint murals on the 
walls of theatres. These 

murals are the admiration of 
theatre-coers for the first two 
or three visits to the theatre 
After that they become com- 
inonplace. Now, however, a 
theatre has installed moving 
murals, the colors of which 
blend with each other, and the 
designs constantly change when 
the murals are in operation 

ot ee . oe oe ee Pe C This systerh is the adaptation Pm) os |e Pa ae ea | ee of the Wilfred color organ, 

Jor SS RS ee ae em) OO HT a a ee first described im this publica- 
a Pee sos og bea =. 2 tion many years ago, to theatre 

work, The itlhistration at the 
left shows the position of the 
color organ. Four of these in- 
struments are located on top of 
the arches and throw the color 
onto a white wall. The instru- 
ments are operated by the elec- 
trician back stage, This system 
is imstalled in the new Para- 
mount Theatre, located im 
Brooklyn, N. Y. 

When the orchestra 1s 
rendering an overture 
or the organist playing 
a composition as a spe- 
cialty, the murals on 
the walls become alive 

with motion 
and color. 

Mr. Wilfred at 
Lthe | keyboard, i] 

ei . ~ ‘7 

ffere ts another Gateresting fantasy, 
Characters can move ia front af the 
muralt,in thistay greatly embancing 

the effect of the designs, 

_—_ i ill | This photograph shows Thomas Wilfred th eg if Sh wet of the colar organ, ae ee " — pe : and Frank Cambria ikl — =z Phis ts only one of the many art director for Publix Theatre ; Si x , . 
at Lit: ae , f. Immediately in Ikis photograph shows the beainni 

oer ia that can be back of Mr. Cambria the “luminar” can be seen, af ane of -Sgptiates sohich ine dee Produced with the color organ, te name eer to the mural color organ. duced by the mural color peat 
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A ONE-MAN SUBMARINE 
OTaxt-Sub" May Be New Uneler- 

Sea Terror---Has a Cruising 

Range of Five Hours 

By FREDERICK C. JONES 

THE “taxi-sub” opens up an entirely 
new phase of naval warfare, for many 
factars lacking m the larger submia- 

rine have been added to the “taxi-sub.” The 
points in its favor being: low cost of con- 
struction, unlimited cruising range, a 
smaller-target, less vulnerability, and abso- 
lute safety to the operator. 

Disadvantages of Present-Day 
Submarines 

HE risks attendant on the old type of 
submarine renders it sometimes difficult 

to secure a highly satisfactory crew, and so 
far entirely reliable life-saving equipment 15 
lacking. The submarine is large in struc- 
ture and easy to hit, it cannot move about 
and be handled with the ease the comman- 
ders would like and the time taken to sub- 
merge and disappear is far too long. It is 
also a good target, for even when sub- 
merged its water disturbance betrays its 
presence, to say nothing of leaking oil and 
hydrophone equipment on enemy ships. 

Except in a few rare instances, the cruis- 
ing rance of the submarine is limited to a 
few days from its base and very few can 
undertake a long voyage, This, coupled with 
the enormous cost of building, upkeep and 
payment of crew, still leaves. much to be 
desired. | 7 

The “Taxi-Sub” 

OW with the “taxi-sub” none of these 
disabilities prevail, all former sub- 

marine difficulties have been studied and the 
inventor claims to have achieved as near per- 
fection as practicable, with the one-man sub. 

In the illustration below, 1 is the torpedo doar; 
2, the antenna; 3, lifting ring; 4, electric con- 
trols: 5, jack plug; 46, port; 7, wert; 8, door, 
9, diaphragm; 10, electric controls; 11, man 
hole: 12, ovat; 13, antenna; 14, lifting ring; 
15, arr fame; 16, emergency tank; 17, batteries; 
18, ballast tank: 19, valve; 0, air fame 21, 
emergency air fanky 22, release bolts; 23, buoy; 
24, weight; 25, battery; 26, spring; 27, tor- 
pedo; 23, valve; 29, baen fank, and 30, aur 

tank, 

laa = weet 
= 

howe i the cabin or hepering cylinder 
released from the sult. 
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The small submarine wall carry tarpedoes and 
can creep close to @ ship without being noticed. 
The above illustration shows a one-man sub- 
maring whick was launcked a torpedo ai a 

battleship, 

This little craft measures 30 ft. in leneth 
with 5 ft, Gin. beam and is 8 ft. high at its 
tallest part; this renders it extremely por- 
table and two or more can be carried with 
ease on the average battle cruiser, and, being 
entirely operated by one man, a preat saving 
in personnel is effected, thus leaving more 
men for other duties. 

Cahin Release 

TE great feature is the cabin release, 
which acts as a liie-saver for the oper- 

ator should his crait sink or be disabled. 
This release is operated by three different 
methods: by the hand lever, which is worked 
by the hand of the operator at his own will; 
next comes the “Deadman's Control,” oper- 
ated from the seat, should the man faint or 
become injured, for it is certain he could not 
remain on the seat which is just sufficient to 
rest upon, and as soon as his weight 15 re- 
moved, springs close the contacts and the 
cabin 1s released. Next is the diaphragm 
release. This operates at specified depths 
which can be set, so in the event of the craft 
retting below a sate working depth, the 
contacts clase. Thus we have three methods 
of safety that cannot fail. 

The cabin itself is a tapering cylinder 
which contains the operator, all switches, 
Tadio apparatus, and a compressed air tank. 
It is weighted to insure its floating im an 
erect position and has no connection with 
the main shell. All controls which are elec- 
tric throughout pass through a large jack 
which plugs into the cabin after the oper- 
ator is snugged down. 

Position Buoy 

ELOW the cabin is a small buoy and 
several hundred tathoams of cable. 

which, after the cabin is released, would 
float to the surface and indicate the position 
of the “taxi-sub” as she rests on the bot- 
tom. Ii she was in a safe working depth, 
divers would then salvage her or if in a 
preater depth she could be grappled, as liit- 
Ing rings are fitted fore and aft: this would 
permit lifting the vessel bodily, which would 
be impossible with a larger vessel. 

The release action consists of a double- 
(Continued on page 1211) 
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Berlin to New -Yor 

IN Twenty-Six 

Tie abowe instratian shoavs 
a rocket plane in flight, 
Tae manner in lich the 
relard rockets are used fg 

alco sown. 

of the press was set for 13 o'clock telay. On our ar- 
rival at the Tempelhofer Field, we were received by the 

superintendent of the Union for Aerial Travel, and the fea- 
tures of the rocket flreht were described to us. The machine 
destmed for the stratosphere flight seemed like ordinary 
commercial airplanes; it was different from these in size 
and the thickness of its air foils, in which the cabins for 
the passengers were placed. The body of the machine is 
proportionately simull, and the same is to be satel of its 
steering planes. In the body of the machine, between each 
two cabins, there is place the rocket apparatus, with the 
nozzles of the rockets pointing backward, Very near the 
stern, there is another rocket system opening forwards 

which is designed to act as a brake on the velocity of flicht, 
when a landing is to be made. The stratosphere plane has 
a yur of propellers, which at the start of the flight carry 

the plane up to a certaim height before the alcohol-oxygen 
rockets can come into play. 

According to the theoretical explanations, the most tm- 
portant parts of the machinery and arrangements were 
explained to us, as well as the arrangements for making 
ad puriheation of artilicial air and the heating apparatus. 
All these apparatus resernuble the corresponding parts in a sub- 
marine. The entrance door to the body of the machine has 
leather waskets. During the Aight, it 1s tightly closed with 
bolts and wing nuts. ‘he windows of the chins are closed 
air-tight and the walls of the plane are made of lead glass of 
a dark gray color, The dark gray window panes only let a 
little daylight pass through them, so that the interior even 
m sunlight is lighted electrically. The walls of the cabins 
and the floors are upholstered) with leather, and are covered 
with granulated cork composition. On the deck, on the walls 
aud on the benches, there are numerous hand straps by which 
the passengers can pull themselves out when they have lost 
wetght by diminishing grayitation, The special interest lies 
in the cabin henches placed at right angles to the line of flicht. 
The benches ire anatomically shaped, cushioned divans, over 

To: E start of the stratosphere flight of the representative 

The Tempelhof aviation field in Berlin could be weed for landing 
and fake-all of the planes. : 

inutes 
which a net can be stretched. In quick positive and negative 

aeceleration on the plane, it is of importance that all ballast 
should be absolutely secured against motion, the luggage must 
therefore be contained in the cushioned and closed boxes bolted 

fast under the eyes of the flight captain. The entrance to the 
rocket chamber, on account of the danger involved, is natu- 

rally not permitted to anyone, but the captain’s “bridge” can 

be inspected, in which, except for the crane for raising and 

lowering the rockets and the racks for holding them, there 
is nothing especially new to be seen, It must be noted, how- 

ver, that in the pilot house there is a speedometer to be 

used tor regulating the acceleration and the retardation of 

a 

a ; 
After the Plane fas gained altitude by 
using is propellers, the rockets are then 

discharged ais shown, 

the flight. The latter corresponds to brake action, There 
is ilso0 an actinometer for measuring rays, and finally, on the 
outside wall of the plane, there are various thermometric jn- 
struments, which indicate the low temperatures of the struto- 
spliere. 

It was 20 minutes to 13 o'clock before these explanations 
aml the sight-seeing was over, and when we began to close 
our bageage, we tound our “hath-tub” and drew the net like 
i Mosquito screen over us and fastened it down with snap- 
hooks. It was 30 seconds before 13 o'clock, ancl the bell of the 
clock rang. After ten seconds, there was another ring, 
and then, my heart heating, I waited our start. 13 o'clock 
came, and the announcement “We're off” came through 
a loud speaker, and at once we heard the sound of a propeller 
driven by a compressed air turbine and felt that the machine 
was ising from the ground. We micht have flown about 
three minutes, when the third clock belli rang; a tremendous 

noise began, and [ was suddenly pressed backwards 
igainst my seat, with cigantic force. At first, the 
tremendous pressure affected me disagreeably, and 
I almost had to part with the “ponies” of cheering 
liquors which I had drunk before the start. The 
ulses of my blood beat in my ear, and I felt as if 
i were being overcome by a giant. The pressure, with 
which my body was pressed against the back, prevented 
my tree breathing, sweat poured down my face, and 
the bunch of keys in my pocket pressed azainst me 
heavily. My clothes suddenly seemed too small, 
and my shirt seemed drawn tightly around my body. 
[ tried to move my limbs; my arm, which I stretched 
out so is to get at my watch—for the few seconils 
which had passed seemed to me like hours—suddenly 
seemed to weigh 100 pounds, It was with the creat- 
est effort that [ managed to get at my time piece. 

Berea 2 4 e@ildising Cars 
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Unaccustomed to the cae | the surface of the 

excessive weight, I Pci, ol“ aR a ea SU eae ae waves of the Atlantic 

had taken too sirght a 4 @OCKET PLANE : Ocean. 

etip on it, and it was Then through the 

perked out of my i loud speaker came the 

and, flew through - voice of the captain, 

the meshes of the net, \ “Twenty minute peri- 

dragved the watch : ‘ od without weight! 

chain through my but- The passengers now rela, 2 cs uf 

el ae Be, Th By a : yp 2 Se 
cme we BEALIN 

ton-holes and with ——  ————————————— eee can unhook their nets 
Ricciene wise, —— SATAN TIE oLESS —— ae EUROPE cut pak abede ah 

struck the wall. Dis- — i eS . —- freedom, Do not let 

couraged, I refrained . | SS fro of your hand 

from further attempls straps so that you 

at moving, and re- The path which the proposed rocket plane would take tm tts flight from Berlin fo won't strike anything, 

signed myself to my Neav York is shown above. M would rise by means of propellers and then be driven and get injured in any 

fate. Then I siud- along a straight course by the rockets, way.” It was a 

denly got a violent strange feeling of 
“weightlessness” not 

yet expertenced] that came over me, 
somewhat as if 1 had swum some time 
under water: I didn’t know what was 
up and what was down. I became dizzy 
and the whole cahin semed to turn di- 
aronally about me, so that I was in the 
condition of the victim of alcoholism, 
needing help to leave my bed and stand 
up. I unhooked my net hastily in order 
to walk upon the floor—I found that I 
swept through the space like a ghost. It 
i¢ somewhat like what the spiritualists 
would represent the awakening after 
death to be. Then I suddenly saw the 
captain of the plane swim around me in 
the air like a skillful diver. He came 
directly to the cushions of my divan and 
helped me to grip one of the hand straps. 
His appearance brought again to my mind 
the plrysical laws of gravity-free condi- 
tion—I had looked forward to this ex- 
perience with the greatest curiosity—and 
now discomfort disappeared, and my in- 
terest was aroused. 

While the pilot was busy trying to 
catch the pieces of my watch which were 
flying around in space, I “hung” myself 
to the cabin window. I had now returned 
to my senses, and | was amused at the 
comic aspect of my present experiences. 
While upon the side facing the earth the 
daylight came through the windows only 
as a dark glimmer, I now looked upon 
the globe of the sun with its streaming 

(Continued on page 1184) 

Special rubber-padded passenger compari- 
ments aad chairs constructed to fil the body 
aconid be used, with a safety screen stretched 

over the passenger. 

eolic, I thought they were tearing the 
entrails out of my body, at least that 

was the way the thing seemed to me! 

I made the greatest efforts to take my 
troubles in a more philosophic way, and 

avercome them, when suddenly the norse 
of the rockets deafened me. If I had 
hitherto been pressed against the elastic ~ 
net of my divan, now I flew like a ten- i 
nis ball against the other side of my 
resting place, It seemed to me that I 
fell irom a mountain into a deep can- 
yon, and when I came into possession 
of my senses again, I found I was hold- 
ine fast to the net with both hands. The 
plane seemed to be always falling and I 
waited with anxiety, every second, for 
the shock of aur rocket chest falling on 
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At the right we see the predicament of one 
of the passengers who has not obeyed orders 
and fastened himself in one of the safety 
seats, Due to the great speed, gravity fas 

little influence upoa the car occupants. 

Apes pd | eters ree fF oti 
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Sctence and Invention Offers da 

$300.00 Award 

Is ROBOT 

GENUINE? 

$300.00 AWARD 
HIS magazine will pay $300.0) to any 
charitable organization mentioned by Cap- 
tain William H. Richards, of London, the 

inventor of “Eric Robot,” a six foot 140 pound 
metal-mechanical man, if the Robot will mechanic- 
ally or electrically, correctly answer ten questions, 
even if he knows the answers thereof, and if the 
questions can be put to him by us in any order; 
on condition that no human agency is involved 
during the answering of these questions. 

Captain Richards has claimed that Robot can 
answer hundreds of questions. It is the contention 
of this publication that Robot is operated by a 
human being concealed in or about the mechanical 
figure, and it is this human agency that answers 
the questions put to it, not any form of mechanical 
selecting mechanism. 

iT eer ert eal a 

A owtea of the eeorhing parts 
Tie Rotel as Ae first eo Ew. af fie merhannwal man ax 

appeared as filtote- fi‘ ‘a! hibited in Landon. Note the 
graphed in England. -_ = ridicufans coufraplion can- 
Tie claim fhal fre | ie" fained ragide fo represent 
mechanically anmiscers \ orgdns of the body. Fara 
guestigag 2f, We be ve furnaces are suphosrd to be 
lieve, mot accordaal — F on wy fhe stomach, a small engine 

quik the facts. a — al represents the heart, and the 
bellows represent the lugs, 
a 

N January 19th, the New Fork Tintes published an 
. L = = r 7 

article on “Eric Robot,” a mechanical man mvented 
by Captain William H. Richards, of London. (Quoting 

the Tines—“Captain Richards explained that Eric was made 
of aluminum, copper, steel, wires, and dynamos, and moved 
by electricity. He said, while Eric required only 12 volts to 
move, he needed 35,000 volts to speak. ... He demed that 
Eric ig manipulated by anything outside his interior... .” 

Captain Richards said that, “he can answer hundreds of ques- 
tions.” In answer to questions from the audience, the Robot 
acain and again told his aze, counted to ten, and told the time. 
“Aside from the ridiculousness of the operating voltages 

necessary to make hin speak, Sctewce snp INVENTION dis- 
tinctly questions the ability of the Robot to answer ten of the 

stipulated “hundreds of questions” in any order put to him, and 
to do so in a distinctly mechanical or electrical way. Mepeated 
attempts to reach Captain Richards have been of no avail, but 

Mr. Lee Keedick, his press representative, has promised to 

invite us to the next dervonstration of Robot’s ability, which 

has not yet taken place. 
This magazine contends that human intelligence 1s respon- 

sible for giving the answers to the questions, perhaps throuch 
ainplifiers, but human nevertheless. We therefore and here- 
with post $300.00 to back up our contention. 
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“Two in One’ Instrument for Home Movie Fans 
Same Instrument Can Now Be Used for the Taking 

and Projection of Amateur Moving Pictures 

Abowe if a 
Photograph 
of fhe tnte- 
rior, Nunt- 
bers are re- 
ferred to in 

fext, 

New Combi- 
nationCamera 

and Projector 
F imterest to those engaged in 
amateur moving pictures, is a 
hew combination camera and pro- 

jector which takes up little space, is 
readily portable and always convenient 
for immediate use. The carrying case 
is provided with compartments for all 
parts and equipment. 

os ee a 

POSITIVE FiLay | 

The Camera 
THE camera operates by a spring jéecior operates. 

motor or by an attachable hand crank. of propagation 

All Motion Tripod Head 
| — 

~ oF / 
“i 
| 

y 

| 
= 

SHOWN in the above photograph is an all 
motion tripod head usable with all types 

of amateur moving picture cameras. The illus- 
tration at the left shows the flexibility of this 
type of mounting. A ny camera angle can be 

obtained and the tripod head locked in position 
if desired. A handle is provided for quick and 
easy adjustment with thumb nuts for locking in 
position. The mounting of the. camera upon 
the head is effected by means of a machine screw 
placed through its top. 

The above drawing shows how the pro- 
A prom is used which 

bends the light at right angles fo ifs axis 

Che camera arranged for 
progection aeith lamp house 
and mofor, if shown here. 

The latter 15 used for fast or single frame 
exposures, The lens of this instrument 
serves as both the camera and projection 
lens. No focusing is necessary, as it 
is of the fixed focused type. Both waist 
level and eye level view finders are pro- 
vided amd are gauged to cover the same 
field view as the lens. In the photograph 
of the interior, 1, shows the housing cov- 
ering claw and feed mechanism, 2, feed 
reel, 5, taukeup reel, 4, level finder, 5, 
lens cotupartinent circle door, 6, light 
proof door disc, 7, door latch, 8, prism 
and prism bracket. Light proof spools 
with closed sides are used for the film 
when taking pictures. 

Only one adjustment is necessary for 
three positions on the entire caniera and 
projector optical system. These are the 
diaphragm stops and are used only when 
the instrument is employed for takine the 
pictures. One winding of the spring 
motor will run 25 feet of film. A large 
key is inserted in the right side of the 
mstrument for rewinding the motor, after 

it becomes rum down. A footage dial on the 
back of the camera tells exactly the number 
of feet of unexposed and the number of feet 
of exposed film. 

Projector 

ib order to convert the camera into a 
» projector, the front of the circle door 

is opened and the camera shutter removed. 
The projector shutter is then inserted in its 
place. In order to connect the lamphouse, 
the light proof disc is removed and the key 
slots at the upper section and a snap slot 
at the lower section of the camera door per- 
mit installing the lamphouse in a rigid post- 
tion which guarantees alignment of the opti- 
cal system between the lamp, lamphouse, con- 
denser aml prism, in the camera. The pro- 
jector operates by a hand crank or an electric 
motor of the universal type. The photograph 
at the top of the page shows the instrument 
atranged as a projector with | designating 
the lamphouse, 2, the lens diaphragm indi- 
cator, 3, front view finder, 4, electric motor, 
3, projector shutter, 6, lens compartment cir- 
cle door. After the film has been projected, 
it is rewound on the upper reel spindle, using 
the camera hand crank, 

Names and addresses of manufacturers on request. 

Win Syericanraconistory com 
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The above Wlustration 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 

Scfent? and Indention 19 
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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 rener- 

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 tor 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 
ef La Pie. This seadrome is shown in the illustration and gen- 
erates its own electric power tor operating the searchlights, 
landing’ lights and the radio station, which may be seen on the 
left-hand section of this peculiarly shaped floating haven for 
aircraft, The land planes will alicht on and take off from the 
largest section of the “LU” 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-oceantc planes will re- 

fuel and make repairs at the mid-ocean platform. Passengers 
and mail could also be transferred trom 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 plattorm, or suitable hangars could be arranged 
upon the upper deck. 

T ove 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 tigid 
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 Rs. 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 
catry 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 Ru 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 As has a position sensibly parallel with the current, 
Fach sail works through an arc of 2/0 degrees, so that there 

is only 9) 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. 

Wii amnencanradioanistary cam 
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GARDEN WALL ALWAYS HERE — 

A circ from back of stage, looking toward the auditorium, 
ia foe New York production of “Tomorrow,” a play of the 
future. Dhe poutted floor rolls of the tracks af either side 

\ of the stage, as the room scene changes. A single electric 
‘Ta mofor, by means of tables, causes fhe scenes to move 

) as indicated, 

“Tomorrow” —A Remarkable New 
York Theatrical Production, in 
which the Scenery Has Shifted 
by Operating a Single Electric 

Nawtten 

NE of the most refreshing produc- 

tions seen in New York City in a 
Long time Wes the show Tomorrow. 

This play Tomorrew proceeded to show how 
we will live 50 years from now. To open a 

door, order a meal, and to accom- 
plish dozens of other things, one 
has simply to speak a certain code 
number to a radio transmitter disk 
worn on the wrist. Pitty to seventy- 
five years from now, we may live 

t ae eee kee Utopia, WHEE We dpove, ial? Fee the close- “he @ Feu of carved wer- the ienily halic Se Bee ek track cits jointed floor Jermg pulled up 
+ 4 aiong the frack. One of the room end scenes 

voice to our desire through the me- it fo be seem rising simulfaneously. 
dium of a certain pre arranged num- . 
ber or code word. At the present 
time we have a number of sound- 

operated telemechanisms, for instance the 
volce-operated toy dog, which comes out af 

reat past i anf 3 le un ei pees his kennel when the command “come out" 

Sirk motor tech cable seeding ane, sboken. ‘Then we have the famous televos, for Vihappins scenes.” Scane belocs as whi executes a considera “Me number of 
left, shows arrangemint of tracks up commands by means of certain sounds sent 
avkich the jointed floor rolls, The Ver the. telephone line, and toy railroads, 
back scene moves on wheels along the Several years ago, were started and stopped 

frack shown, by a special voice-control relay. 

WA 3rericmanracdimanstoare com 
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Elaborate felicapter 
Jlying machine used 
in “Tomorrow.” If 

cost $4,000. 

i RADIO TELEVISION” 
i) SCREEN IN WALL 

“Ee Pens ihe 

SCREEN ON WALL 

BLACK VELVET DROP 
AMD KEY BOARD ON 

YOODEN FRAME 

LOUD 
In one of the scenes, a pair of hands are abserees d playing ona pine SPEAKEF 
keyboard in a vertical position through a “ftelecistan” aindow. Hea 
fats mystical ftene is daged is clearly shown abowe. Scene al right 

shows how face i made fo grow larger in “telewiscon” screen, 

em 
ts 

The flying machines shown in the play J omerrow were quite elab- 
orate affairs and one of them is illustrated herewith. The larger of the A | iL Le, 
two models appearing in the play cost about $4,000 and is fitted with [Rite | Pe 
electric lights, while the tail and roof propellers were driven by electric [pl E nif ( : 
motors. ‘A brand new arrangement of the stage scenery was worked | | ae 
out and produced under the direction of Mr. John Ashley, and the pe 
general idea belune his scheme tor progressively changing the scenes 
is made apparent by a study of the illustrations here presented. The 
audience had the unusual experience of seeing the actors walking from 
one room to the next, through a door, while room No. 1 was disap- 
pearing off the left of the stage and room No, 2 was coming onto 
the stage. 

MIGROPHOUE | 
PICK-UP 

ROOM VALL 
Jointed Floor Curls Up 

HE long jointed floor rolled along on rubber-tired wheels in 

grooved steel tracks, the movable floor being pulled by cables se- 
cured to a motor-driven drum, the motor being controlled by a single 

reversing switch and a speed controller, shown in one of the pictures. 
While the floor sections roll alone and up the vertical tracks, at either 
side of the stage, the corresponding end wall of the room is auto- 
matically pulled upward about twelve feet to allow the actors room to 
pass under it. The rear wall scenes, as the illustrations clearly show, 
move along the curved stage floor tracks. 

(Continued on page 67) 
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Pictures ai right show how meal ts served at werd 
of command, and hoaw letter is written by a “ooice" 
operated fypecoriter. Relow, hoa acters walk through "VOICE -OPERATE o 
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BACK SCENE 
FRONT VIEW SHOWING ACTORS PASSING FROW ONE ' 

ROOM TO NEXT WHILE SCENERY MOVES ACROSS STAGE TALKING INTO PICKUP TS 
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SEVEN WONDERS OF 
THE WORLD 

r°HERE are two lists 
of the seven wonders | 

of the world, which differ 
from ¢ach other but 
slightly, The frst is 
known as Antipater'’s Irst, 
which calls for the Walls 
of Babylon, the Statue of 
Zeus at Olympia, the 
Hanging Gardens at Bab- 

Jylon, the Colossus of 
Rhodes, the Pyramids of 
Egypt, the Mausoleum of 
Halicarnassus and the 
Temple of Artemis 
(Temple of Diana). The 
second list, illustrated 
here, combines the Walls 
and Hanging Gardens as _ 
one, and adds the Pharos | 
of Alexandria. 

_ er Be 
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Atthe left the Gold and Ivory 
Monument, 60 fret digh, Enown 
as the Statue of Zews, in the 

Temple of Olympia, 

Right—The PAares Lighthouse 
erected by Plolemy on the rocky 
tuland, Phares, off the Mediter- 
rangan code, The base of this 
hightthouse war 100 feet square. 

Relow—the Mausoleum af Hali- 
fertassus, reconstructed by an 
artist from the Best drawiags 

and photegrapas available. 

wonders 
first, known as 

as the seventh 

the artist for 

May, 1929 

Tits dlustration shows one of the seven aonders of the ancient 
aworld. Built according to tradition by King Nebuchadnezzar to 
please dis homesick wife, Amytis, the beautiful hanging gardens of 
Babylon became one of the world’s show places, and their reputation 
hat been brought down through history. The Tooaver of Babel os 

scem at fhe right 

Cin these two 
pages are shown 
the artist's con- | 
ceptions drawn 
from the best. 
information or |} 
recogni zed 
drawings avail- 
able, of the 
world’s Seven 

| Ancient Woo- 
ders. 

Photir= 
Ewing Gallawar 

r 
1 

LS mentioned in the blurb on the left-hand 
% side of this page, two lists of the seven 

of the world are recognized. The 
Antipater’s list, differs but slightly 

from: the second, in that it combines the Walls 

and the Hanging Gardens of Babylon under one 
classification and adds the Pharos of Alexandria 

wonder. For purposes of illus- 
tration, the best available data has been used by 

the foundation of the drawings 
which appear on this page. This data was culled 
from books, sketches, and written descriptions 
made by those who are considered authorities 
on these subjects of antiquity. 

At first it was thought advisable to limit the 
modern wonders to only seven, but that was 
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impossible, The list grew, until there were so many topics 
included that it would have taken this entire magazine to illus- 
trate the modern wonders, but that is getting a littl ahead 
of the story. 

By way of further description, we shall add a few hnes 
about each of the seven wonders of the ancient world, and 
then compare them, indirectly, with the wonders of the modern 
age by describing these 

Hanging Gardens and Walls of Babylon 
| NW these pages we have listed the seven ancient wonders. 

KX The first one indicated is the Hanging Gardens and the 
Walls of Babylon. According to tradition, these were built 
by King Nebuchadnezzar to please his home-sick wife, Amytis. 
Tradition further states that Amytis was from the hill country. 
The flat country around Babylon bored her, and apparently 
“rot on her nerves.” In order 
to please her, and to make her 
satished with the country of her 

adoption, the king had these 
elaborately terraced gardens 

canstructed,. to give her the 
“hill” effect. The terraces were 
built up to a height of 300 feet, 
and were beautifully planted 
with trees and flowers. Fre- 
quent fountains and dining halls 

were distributed through the iat » ie 
gardens. Irrigation was accom- [ee = | i! 
plished by pumping water from 
the Euphrates River, seen in [ypvenenrs ae ni 

wT 

4 the background. On the other - 
side of the Euphrates, 1f one 
will refer to the illustration, one 
will see the Tower of Babel 

As we proceed with these 
(Continued on next page) 
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Abovr—Orher aacigal nanders: Agere 

ae see the Pyramids of Egypt—the 
avorid gHll marvels at them to-day. 

At the right is a reconstruction of (he 
Colossus of Raodes. 

Below is fhe Temple of Deana af 
Ephesus, twehich was "completed about 

the year 400 #0. 
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We surely must include modern engineering among the modern econ- 
ders. Here is a view of the skyline of New York. It rhows also 
the advance of modern transportation im the form of both a plane 

and dirigrele, 

Radium—one of the world's mod- 
ern wonders. The photograph be- 
flow shouys the apparaius frmployed 
for securing emanations for medi- 

cal frealments. 
Pacte—O, §&. Badlam Corp 

Tae modera Aarseless tar- 
riage, a ingh-powered auto- 
molile has brougAét us im closer 

contact wifh our country. 
Phe —That = pee in, 

seven wonders, we 
will find that the 
majority of them 

were considered such 
because of architec- 
tural beauty. In this 

= modern age of sci- 
ence, architecture 
does not hold the 

Modern transportation tn 
the form of a large steam- 
soie gs @ Moderna qwonder, 

E. W. Foe 

On these two pages, some of the 
modern wonders are illustrated. 
Phere are many others too numerous 
to mention. The various branches of 

= electricity such as lighting and other 
ae ee numerous applications, and the many 

sciences are not recorded, 
Piaio—Balae Gol! ray. 

Modern raul iransporfa- 0m 

tion, dus shows a tug- fi ‘ 

of-war belern favo r 
Sitam iotomotimves and 
an elecirie engine. Elec 

ficiy oon, = 
Pivtio—enars Electric Co 

same universal appeal which it did then, 
yet there is no doubt but that any one of 

our skyscrapers would by far surpass 
the most marvelous production of the 
ancient days. 

The Statue of Zeus 
.A YTHOLOGY tells us that Zeus 

| surveyed the doings of Gods and 
men, When wrathful, he would hurl 
his thunderbolts. He was supposed to 
have had his throne on the summit of 

_ 

A modern hydro-electric power Plant. Te 

generators can be seen extending down 

the building mearly as far as Ihe eye 
can follow, 

General Electric Co, Pho, 

X-rays are included im this general group- 
ing. This photograph shows one of the 

largest X-ray apparatus ever built, 
Treonersl Electric Co, Phot 

oo 

wan amernicanraciohistary oom 
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i i eee he 

rm He caneot concetve of a group of madern wonders utthewt including Iferetn 
ja mention of the Panama Canal. Herre if mot Jor sanitary engineering, thu 

/ ; canal ccould probable never hawt deen baalt 
. eu Pheico—Ewing Galloway. 

7 ; At the teft, the woedern wrreless transmission Slant. Radio is a relatively met 
( Tl 4 | art, and perhaps aside from television, if is oae af our most recent af sciences. 
ie ves . fn a short time uf fras attained werld-avide popularity. 

=r cB, : Photo—Bwing Gallas, 

eae ali ral , Telewision—This science ts in tts infancy in so far as its radio connection ty 
— "el a concerned. He dare say that within a few years we will be able to see and 
| A ik : talk io anyone who has a pocket radio transmitter and recevuer. 

te =a, I 

aE 

Mt. Olympas. The artist has recon- 
structed this Statue of Zeus which 
was 60 feet high in the original. ft 
was made of gold and ivory, and 
was executed by the Sculptor Phi- 
dias, considered to be the supreme 
among ancient sculptors. Zeus was 
the Jupiter of Greek mythology. He 
was the King of Heaven and had 
complete sovereignty over countries 
and men, 

capers on page 54) 

nom 
Mi | 

&TAe telewtsion apparatus installed at Eves. | 3] 
Stason WRN Y. Tdus shows the recemer, 

Oiagonally at the right we kawe an in- 
jerior tiew in a floating Aesfital, Bhat & 
would modern sirgery be (another mod- 

era ender) without the aid of 
amesthesia. 

A telescope coutk achich 
lv Can fee shal i aoe | 
ing on in fhe wopverse — 
dround ws, Tsar wu a 
quew of fhe Agndred- 
inch telescope at Mt 

Hilson, 3 — | Ag 

Here ts a tefewision transmitter located at Station > | = 
WRNY rt New York. The person riting at the a 
fransmiller i Aaving fis lieing “mowing” image — 
broadcast by means of electrical tmpulses, which 

are unscrambled af the recerving end. 

Stould we noi include modern chem- 
istry, the micraseope, and bacteriology 
among the modern aconders? Thus 

paote shows a well-equipped 
laboratory. 

Wine anencanradiahistarm com 
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Electric Parker Runs Beneath | 

Sal Car, Engages It, and Hauls It 
NK = x >. A way 

» Automatic 

Garage 

a es 
—— 

ays 

4 

=, = i moter operates the rack, 
a fiiveag voap and exgaging i 

a ‘ ~~ ; fF. sa cov ' teh Es 1 

Iovate pate rere f Oorheas tbe i —-, [I met Ce bterciiral rou eearee 

Pn na ine pau Ae en ee ae 

bearaty iui car fg dant tt oan 
ar of elevates 

Sew York €tiryv 
B there 15 @ Farage 

known as the Kent 
Lutomatic Gurace, 
wherein vou leive vour 
car. head on. with moto 

stopped and doors locked, 
in front of an elevator 

door. aie receive a clan 

check, When you call for 
it, VOU present voor eclain 
fheck at the cushier's of 
fice. ancl in less te Ovo 
Humutes tron the ciate vou 
dehver vour chain check 

WoL cur wm owarting far 
wou, even thoweh ir is 
have bev parked all tian 
on tie twenceh floor of 
the building, Here the 
avs are manclecl entered, 

bis elherty nat 

car, engages the rear axle 
pulls the car on the ele 
vator cui them out iain 
on the floor, where space 
ror ait lias heen slbatted, 

Phe mstant that vou pre- 
sent vour chum check at 
the custier’s desk. a telay 
lugrapl aotities the elt 
wilor operiter where vou 
Car 4% Rey the dane this 
has fished writing. he 
las arrived at the foo 
The doers of the elevate 

nMenaticahhy open, the 
pourbaer was Oud emer tlie 
car, tows oon the eleva 

ior Lh haf] itd thr Cait | Tes 

rt ochowiy fe Che 2 ¢ gapral 

Hoar. int a Olivers 3] 

rae to clriwe oa won’ 

lwo curs ocun be handled 

by eml elevator wat one 
batiie: 
(Contin rg alt Puig 7A 

a | f e : a 

An Glociric parker. 3 

froze: Pde layout of tee thouwsand-cor 

garage. Beioass ffoa te apstem oo fer- 
aires, Fie omoeforist stops itis car at the 
Cievaion. Pde elevator man seads out the 

farGer, cchies foscy foe car oo Me ele- 

vatar aad pulls dt eat on the floor allarted 
fougt, See story for furtfer details, 

ig a - fie ona 
reek aa ‘@) CAR STOPS IN 

be Pie CIR LE pa F bey at Hi rere FRONT OF 

nae wider ao car, tothe tie [ ELEVATOR 
rae k raised, amd ea eat i on 
hoediherecntial & pusintg, The 

heates of the car are off. 
LC faery remate casire! phe 
fers bey A rae | jie Cie fh ove 

ef tie reli ff end elee iors 

@ eELectTrRic 
PARKER RUNS 
OUT UNDER CAR 

Mere if a area faden ie the 
flevcater, One of the barbers 

Hest fust discharged we auto- 
module on ane af the maser 

ans fears af fie Balding, 

20TH FLOOR oat 
® CAR DELIVERED TO ANY Or, 

4. FLOOR WHERE THERE 
4 1S ROOM 

% RACK OF PARKER EN-|| 
r‘"GAGES DIFFERENTIAL 
| HOUSING AND TOWS. F Sear ry 
|, {4k ON HIGH SPEED! [oy 

ELEVATOR. 

TELAUTOSRAPH TELis Il CAR DELIVERED TO ™ 
LEVATOR MAN WHERE STREET LEVEL IN LESS? 

tay TOFIND WANTED CAR. || THAN TWO MINUTES 
‘< 2 i 
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Seience ued lavention 

| 

BRIDGE FOR_ 

omen ed ij Nt: 

OF DOVER 

GALLERIES 

’ : Ny Ls — F et ; 4 a? 

CAN BE FLOODED 

SUMP WHICH —— —— 

FROM FRANCE. 

! 
] 

July, 1929 

a | 

| 
Bee ee Se 

5 a 

- 

_ 

Oh EG iy (ie = es 
é 

CONNECTING ISCFT TRAINS TC FRANCE 

TRAINS TO 

| ENGLAND 

Rechiais iy guy aetler 

Leagest present-day ail- 
wader-acafer tude shoaa at 4. 

A Channel Tunnel or a Bridge to Join France and England 
and a Tube to Connect Africa with Europe 

Woo monunental ideas have heen advanced tor connect- 
ing France and England. The trst proposes the building 
ofa tunel wider the Strarct of Dover and die second pro 

poses a bridwe across the inelish Channel. A tennel or tube 
under the Sirnito: Dover would have to be 30 te 40 miles Jone, 
which isa dar greater length than has ever been tunneled be- 
tore. It ts the inrention to locute the Enelish emrance io the 

hollow known as Wonless Downs, wider the western belts of 
Dover. From thas place the tunnel would sink in a wide curve, 
eirmehienineg ot to pass adder the channel beneath the western 
em of Shakespenre Chiff. On the Freneh sire it has been 
planned to leave the main Paris-Caliis line at Margatise. lalf- 

 berecen Boulorne jd Cilais, and to carry the approach 
line to Wissamt on the east 

The diltsteation given here shows a section of the proposed 
Channel tunwel,. The present plan calls for two tobes. with con 
wethn gallerivs and sumps so that the tunnel could be flooded 

rie CIEE Oi Wail, 

Bridge 

"THE bridge proposal is more caring and neeessitates the 
creation of two urtiticial tslimls upon sand daars. The total 

eost of mis project would amount rowehly 1 $410.000.000. 
lhis would be mict by the sale of lind on the islands coustraucted 
ttn the sand bars which now are situated ata point 9.6 niles 
on ile coast at Cape Gris Nez The flnstration shows the 
ippresxinmiate size of the islands when completed. The first 
Island woul be Gt meres lone and the second 4 niles Tore, 

Tt 1s clatmed that the depth of the channel is not too great to 
Hhtke the construction practical. 

Anchored Tunnel for Africa 
HWE joining of Tairepe to Africa by a tube 
strait of Gabraltar is now berm seriously considered, The 

cost is estimated at about S60.000,000. which is trifliwe cnough 
considering the results such a tunnel would achieve. — 

The scheme is in accordance wath up-to-date engineering 
wWethods. Aa ellroncil tube would be bard diagomilly seross the 

strut at a dep of 50 (1. below the surface of the water. This 
avails the drticulty of laving a tunnel beneath the lottom of 
the strait. wich in some places is 3.000 it. deep. The Gibral- 
lar iunnel design conuprises steel sections. each 650 ft. in length 
with a width of about $4 it. and a height of 60 ff. The vnotire 
~tructure will comsist of #5 of these elliptical ¢cviinders. 1 

across tle 

The 
designer estimates that there will be i fotition force of 80 tons 
tor each linear three fver. Flach indivichtal seciion togtecl to 

position itl sink will be anchored to the bottom: by means of 
licavy steel. rust-proof cables. The calles will be attached to 
hore anchorages of reinforced concrete, each of which will 

dreplice 10.000 tons of water while afloat. Tt is calculated that 
the calles will wot stretch more than 10 inches under the mull 
of buovancy and the influence of the eurrents. The completed 
tube will be mine wiles lon@ aad will contain two railroud tracks 
and four roadbeds for vehicles. Tle approach to the tube is 
designed to be weatl: 1% wiles in leneth with a 2 per cent 
erade. It is estinnstedl that be 1935 the tinnel could be reiesy 
for triafhe. 
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Eiffel cons the Best ane to use the style 
of dy lage (onsiractian tvdicatrd Ii idee 
fhotagrapé bere, This pbategra hh is 
from the original files and acas taken 

at od perl, PREF. 

Poavess in te evperimental laboratory 

ef . Evttel Tees sdoscs the room 
rey Ade Ay ive Ti ined tunel R000 ae 

ri Piel fur btee directed pet inest ire 

cov and file frefiere en far inelace 
bring reared My ‘ier oon the flat- 

form adate 

Fovere pibotegs apa 

faeen oe fhe fahera: 

fory mieee fe omras- 

weed fae ein etd F of 

propellers, This sheiws 
Fy if #! af ane end af 

i i ] 

‘ig ioe Firaarecd, 

Hevadare Gastave Briel, ache cane 
faued fas pcientife researches watil 

ve inte of dus death. This phore 
eran goats fades durine the letter 

Pears ge fh ia defe 

flere Gwataae Evilel is seen at the 
age oof 26 af avcork actA Ate dera- 

fvyaeriwie Peatlaecer, wick fe ine 
arated, This falancer assests on 

fie aatiwlatios fo @ amell fraction 

ef fowend of the presture against 
wuoairefoi! surface monuted an etm 
iver portion of the apparatus and 

aehed on fy the scited 

FRANCE HONORS EMFVFEL, 

In memory of ther beloved 

engineer, who was responsible 
for the building of the Eiffel 
Tower in the face of great odds 

and pubhe ridicule, France has 
jist erected a fitting monument, 
dedicated to Alexandre Gus- 

tave Eifel, at the foot of the 
Eiffel Tower 

Siekeng tie Ange catssoms in Atay, (ERT, for the 

Science and Invention July, 19249 

Eiffel 

and the 

E1ftel 

Tower 

LEXNAAVNDRE GUSTAVE 
LIPFDEL. the emiment French 
engineer. was born at Dijon 

Decentber 15. 1832, and died on the 
2th of December. 1924. at the aze of 91, after a maznilicent [jpfes 
work wineh brouchit him work! jame. Althouweh Gustave Eiffel is ewes Aneaan becuuse al he lua vnewea ss J ite Lower, Olle ot tie fred! 
wonders moungineering which was erectecd by him: his work in othe 
tells has been as monmnemal, Im 1858 he constructed the Lro: 
Bridee over the Garonne at Bordeaux. and later the lofty and erace ful bridge over the Douro at Aporto. The viaducts of Garebit and of Alowlucen were alsa built by Tav. 

llow many of ns know that ir was this sume cenius who huilt che frumework for Bartholdis statue of “Laberts bnhightening che 
World.” which welcomes those comme into ew vork harbor: 
Theven fer the Litiel “Power wie buile Bs fim. ail at ns completion 
he owas quade an olheer of the {anos legion of Honor 

Fiffefs Memory to Be Honored 

N othe 20th of April the city of Paris lon- 
ore the nemory of Gustave Liffel ln 

erecline a dst of the builder oof the tower on at 
huge pedestal of granite masoury. This mont 
ment wits placed at the foot of the north pillar 
of the tower 

In the latter davs of his hte: Eifel worker| 
tirelessly in a well-equipped Iaboratery on the 
Chanps de Mars, and in 1913 he publisher dis 

work on the resistapce ot 
air. [luis wus at the tine 
OL its publication the mesa 
aVsteniatic «lis 
cussion oan 

the most set- 
thoritative 
source Of itt 

tormation 
[he problernis 
of aerodviiam 
ws stice Ehe 

clasai¢ Te 

Liiriey tn 

lorded aero. #0 ¢hoapeds 

fonadation of the teaser. 

Alexandre Gustave 

UF 
iy aeelibis 
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France Honors Memory of the Famous 

Engineer Genius Whose Tower Is Only One 
of His Many Contributions to Science 

By COUNT A. N. MIRAAOFF 

PHL engineers dann a) ereater accuracy thin thes were eve 

able to secare previous to that time. In this daboratory there 
were air tunnels in whieh tint ellect of gir current irom 

power-driven fans cold be studied! and om whicl 
the gctict Of aur currents on air-ioil sur tices 
could also be observed and calculated, “Ihe pho- 
lovrapls on these pages ure trom a collection im 
the Filracy ianmt the private office of the grec 
encrneer which was in the Ejilfel Tower, 285 
meters aboye the streets of Waris. 

Many of them have never been pub- 
rshet beretotore. Not only do they 
disclose the staves in the building of 
the kilfel Tower, but they -also show 

eone af the other work with which 

Ls etneut enanecr was comlectéd, 

Ngee ee 
i 

Ts 

Pg eg NN eg Tay 
rs 

lhe eiffel fawer 

iz wentiel tot he aniss. bo mention a 

lew facts concermng the Lifel 
Tower, the colossal Structure crecied 

mn the Champs de Mars, which was 
complete! on Aluy 31, PSe¥. im time 
[Io serve as one ot the notable features 

lh L one oi whicloamakes luulft the distance and the other 
Mratecstecny sesrsts' the reminder. Anerican-tiiacde elevators rut bLrom 

| the ground ta the second platiorm. Above the third 
plattornm there is a spiral stairway runing to the 
tup of the tower, which stairciuse is not open to the 
public. 

Qn the Orst platiorm there is a floor space of 
nearly il «lere, ; 

cab) cul The tame an i 
of the expos. % t 
tion four res 

; Latratts were 
“ ab Jocated there 

= i, ata Scarchlivhts are 
| T ai i ; oe miruntiel ie ak 

Se | dhe top ot ihe 
lower, wilere 

SS  eei~r—erp=sea there is alsa a 
a a ab 
RA hdchc od | 
lh 

Prey tly Fi 

Ww a wP aie 

To otfreactare 
qcdeh  sntere els 

alt fourirgty, 

of the exposition held in that vear, As can be observer! im the plio- 
torraphs. the lower portion of this tower 15 Inuit up ol four iran 

columns, each of which consists of four smaller columns resting on — [el 
stone piers. ‘The supporting base is 330 feet styare 
colinnns curve toward each other and unite ina sinvle colina 620 
feet above the ground. At the same time, arches of sicel connect 
lhe peers. The Eifel Tower contuins three platiorms, ove 16% icet 
gbove tie street level, the second 380 teei and the third ata 
height of 906 feet. These platiorms iniv be reached! 

vlevators ws well as by stairs. In each of the four piers 
there are ¢levators. Two of these run to the Hrst platform 
‘id ihe other two stup at the second platiorm, JA thircl set 
of clevators runs beiween the second and third plattorm, o1 
a distance of 526 feet. ‘This set is divided mito two portions, 

| tog et Below: The areal masonry foundations undrr fon 
gtraciiaer There tvphort the. feller 

Pius piotographs was taken rm A pre’, Vea? 

Chis photograph siren ive first 

ff latpae ro ret Cae ay eee Per N whe 

i 

ne the femporacy Braces fa se pport J 

mre 

meteorolorical observatory. it plies 
cal wil Inological lahboritory, cel 
where the righo autesihkt bor send. 

Py Arely, Tha, fog rrecodre i 

farmoacas farsied. Sas ie tee 

add} oF ie 6 I fet Prire (ea bal 

a! fiat frine, Pobre aren braces 

farve been Petre, 

mere cot tlie dlaaks Gige Sacreils 

1S attaclecl 
fProene §lion)al lowk nt 

‘rom the tap of ole tower, ft 
wall Grd hat cat ie cher kt 

lis visian 18 amnohetructed fou 

4 distance of abut BS niles 

In the construction of the 
tower about - UU) tons of 

Pe hin 

thy! 

The fhrre f feni ! “ff TS Lh ivy f 

fhevghed on (S89. Pe fap es 

show as nel yet completed, 

y stecl were use 
and the expeiise 

of its coneiruc 
ion was consideralhl+ 

Over @. nulion dollars: 

The French Cavernnvent 

voted about >292 4M) atl 

Tats photegeaph shaces 
fe consiructiean af the 
Piers aad fae firai iw 

Hows oof fhe me@taiice 

cara 

the remainder was of 

course supyplievel li Al 
fittel. Rennbutsemert 
was to be obtnecl le ihe 

charerier of adimissren to the lower, 
aL lie was entitled to the profits of 
such sules for a perm or 20 vears. 
The protts for one vear alone perk 
piutel tor the total cast of the tower. 

As with other fimous invertors, 
Cisiave Eqiel fouml dhat comseler- 

ible objection. was faised to firs 
scheme when if was first praposed, 
mdeven while ihe work was gomez 
On ierhe was ohich opposition ta the 
at SE CHC EGET of the oTent Tower. 

i n A ae at 
Po Pe? PPPS, 
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NDER the ICE 

wreagicr thickness thin e@eiehet gaches, vet this is mot the limit 

One of the ohjeets of carrying out submarme explorations 
ind dests in the polar seas is that this wall help to demonstrate 
the prossilaisty of utilizing submiuirines for opening up. trade 

Capiai a bir romes it northern Canada and northern Siberia, Mr. Lake 

ie ig pecrtiiterc| one that quite a large nenniber of navigable rivers 
RUSE Howed worthward mto the Arctic in both recions, and rain 

ie ail! wee gOS Well as mrmerals and of], abounding im these regions could 

tihmarine in tie Oe Dareed northward to the river months. and from these points 
neve wdventare Ut Cotld he brought, by speciilly bailt submarines. to more 

Southerly yeowits 

polar exp furer. 

Changes Required in Polar Su@marine 

"THE suliiarime “Detencder” has a beam of Il feet compared 
_ to that of present-day sulunaurines which i 20 feet, cal the 

leneth of the “Detender™ is 98 feet compared with 300 feet 
the average leteth of ditdlern submarines. The “Defenider’ 

lias quarters for cight men, but four more Imainks can be in 
stalled) by removing the torpedo tulws:; thug riisite the pus 
seuver-carrying: capacity to 12. The crew will comprise a 
navigator, OO quarlermasters, two engineers aml wo elec- 

rracians. ane several serentists will wo with them 

The hull of the “Detender” is niuule of J4-inch 
thick steel plare, and the accompanying draw 
ings show how the top ot the hull will be re- 
mitercedl with a steel prow, 50 a8 to cut through 
the ice either longitudinally or vertically, This 
steel prow reinforcement will comprise a series 
of steel beans, with proper bracing wembers, and 

the beam structure will then be covered) with steel 
late about -y-inch thick, This deck reinforce- 
ment will rin fron bow ta stern and cover ile 

LBALTARINE explo- A. 
retin cl tlie: svolar ie 

seis ts (le latest [ 
idyventure upon which ti 
Captain Sir Hubert Wil- ig - 
| tac . is | 3 t Ts 5 F . " 

ETS, rl. ‘well Rao 1 [; 4\J At the feft ii oa featoge dpa nf fee aaterior of fhe 

polar explorer, imterds = wadel-sea boat acid a diver ready fa enter be acater, 
ta enibark, Plie  sib- 
wartie “Letencdetr : 

owimel bv Siainotr Lake 

the enninent desicner an 
luilder of sttb-senm craft 

rm the only privatels 
owned sulmnarge mt the q 

world. Fr savas built in : 
[O00 at Mr. Lakes plant F 

Mr. Simon Lake wo shore below avith Ais suberavineg, 
d “Debeader  aiich war built at Bridgeport, Cane., on 

the year 1906. Tis foal i the aaly peipatelp oan 
sifimartne on the world. Tae desige acl have to be 
changed to a certain extent before o¢an be vsed on 

fhe polar expeditian. 

a Li 

itt Bridgeport. Cont : 

Captain Watkins recentls 
visite) Bridgeport and 
lugkecd over the stth. 
marine “Defender” ane 
expressed lis satis tac¢tion 

with it for his conten | 
lated trp to the potiu 4 
seas. Lit a recede giber- 

wew, Ale, Lake explanted 
to the writer that with 

the proper redesizn or rather reinforce- 
ment of the top of the submarine. this 

tvpe Of vessel 1s very seaworthy, espe- 

Cidity ti the polar waters where ice of 
various kinds ts vucountered, Afr Lake 
stowed the writer a pliotograph taken 
SORE DWE Vears caro Vea Ty eld MLPA Sett 

Bay, which showed a subciarine just 
aiter tt hud broken upwerd throuch ice 
improaximately ehlit inches tick. Where 

tlie ice i of the ware ty our ys 

siitsl) ice, a vessel hint with a stron: 

steel tapered ridwe. simular ty that shown i 

ii the acconipanving illustration, can a 
pierce ms wav upward through a fat 
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marine in his next Polar exploration 

An interview by H. Warfield Secar, 

wth 

SIMON LAKE 

Wiorlal- fares designer and 

builder of submurines. 

STEEL PLATE 
COVERLNG -. 

Phe ifivetration at the rigit shows aosade, tap amd fran! wrew 

ef date infmarine. 2 fe fof at Fie geri acuhl dee Ftro mal relies 
furced and covered with a heavy steel pale 

Pie deaiing fefass shana a meenber of agaga de sedicd fhe ice 

Adartet could be bredea. Thin we might be crushed 

fp allowing (he sudatacine to rise, relying npar fac wp carril - 
faoyauey to bread the tee, at estrated ta Agure 1, Figure 2 
ivefeetes the manner in ctuchoa fole can be ds lied ta fAe fee, 

meri i 
’ REINFORCEMENT 
at 
ca — 

= i 

The sufmarioe “Defemfer 
aves recently inspected by 
Capiatey Meulbins, sche stated 
that ou avenid meet fra vi- 
quirements for fhe rigarans 
Arctn trip Pie ship is 
rquipped wih a adrping 
phar ber enabtes a 
diver fo ccork avten a anb- 
marie if deface the surface 

Ne 

He OBSERVATION TOWER 
IEAM TIDGE 

RENE ORCEMENT 

cp (eet fie arp and Feopeel tebe oy fe aged. Lick ere acorn i = Be - 

heave fo fe Blasted. Die bomb could be fred from the ship at el 

hava in faure 3, oEfter the ice fed been broaden, the grelemar- 
rine vould And its ccay to Mee dele by ane of Me methods shows eee lean ce Laat a 

rif al, i cin {., frapaar a 

[ oe en ee 

Alf; AS SGHT TUGE 

i 

ope. aes : 

a ee ane) a See HOLE GRILLED THAGUGH ICE BY I BREARING ICE BY URWARG BuDTANCY ne OF BLECTRNG HAABLAER: DIRE 

TP |} a ee | 

*— TTH F | 
SST Pee COLORED LINE OM 

THICK IE ie Lia SHE OF aCe | 

AE | = f 3 Jiu. HE 

. at | 
=e = SEVERAL ~ al 

FEES ; 
7 = a = — 

| Pigg ns 
CSSERVATION TOWER» : 3 ft : 

BOMB FIRED BY TIME FUSE OR Ai el 
ELECTRIC WHRE FROM SUB | FE eer, ee ns ——s .— | 

nd Se come 10” ron ice” LE 
et a ee , FOLLOW af 

conning tower. “The periscopes iil observia- 
tien tower. Mr, Lake enfieliened ime, voll be 

made telescopic, so that when the sibinarine 

has to buck upward through ie. she wall pre- 
sent a smooth comonr and mo celeate pits 

vill be exposed which nmught be broken of 

Diesel Engines to Be Used 

WONG other changes in the equipment al 

A the “Defender” for the polar exploration 
trip voutemplutedd bye Captam Wilkins. lie 
orcaent easoline enemies will be taken ont are 
Diesel engines substituted AS tle veteran 

designer aad Iuilder of sulmiariones explinisd 
this change in eucines will give the “De 

fender’ a craisimng tidings of approximately 
3.000 miles at a speed of tour or hve knots 
while the installation of a ew set of Storate 

batteries will five her a submerged criumamz 
radios of 100 miles sul possibly more, a1 a 
siwed of three. krvots. 

Ir is contemplated ta install an up-to-date 
rilia transiitter and (Cominucd on page 270) 
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MOTIQM PLCTURE PROJECTORS 5 F Ree ee 
7 O SPOT LIGHTS See previnwa pages for airplane “oews'" atary. 

r On M8 A Tae: 
tad 

wee 

C ; — = z ‘a 

lial dated 

ye ert Sraui gi bee 

SKATING Rink 

din inte. 
ror view of 

fle qvorld’s fargest 
World's Larg St pee Convention Hall, 

Con ven tion Hall Story “C scored by Airplane 

Poort wa a TT tr Lin sty Cat (iE 
water will be place 
aril will be frozen for 
ice-skating. There is no 
column im the building. 

lantic City there ts 1 PILI an ce esc esac 4c 1 
anew Convention Hall, | a 

Fr i SECTION 2a 
be Pet OOO oO cn "| BOULDED Or beer = : | ier sbi! structural 
cos AU UP! care — 1 ; steel girders have stair- 
operated by the Munici- a egos MAIN AUDITORIUM | ue ies iD them fer re- 
set ig a oer |.  e | rit ; placing the lamps. 
vill is 33 eet wide BE! Y eee gga . + 8 : which shine owt : Li wee | (SEE Taad——7] eXTadnce’uoaey I : 
and 650 teet deep. The 149: PCE SKATING GIMH or ae a uh oe ede 
ILE maalituiriiati alone if ./ = arg ce jn ; i oe A eine 
Seri 40.000 people, and ; re aires i 7 . Pi: tank ais placed wunder- 
the entire buikhing can a oerit Wie vavortomuny Evin a : neath the stage for civ- 

Ing contests. Provision 

| : re eee BG has heen mane for voice 
ja IC ICICI IL AL ILALIL EI anal and music amnplihcatpon. 

te oe) ioe 2S ie oe . , 

A compostte diagram of the building, shauw- 
ing parking space wader the building, main 
auditeorinm, ballragm, amd the radia trans: 
mifting studio found in the ANannc City 

Congention Hall. 

He 
ir 

i 

Laat CeTy 

* 

eeat GO.000 and still leave standing room, Og. 
[n ackhition to the main aucitorium, AS un: ha’ 
Where the seats are removable and where ae 

Allowing but one foot the Her Etat stage is located, there 
per person, the 66,000 is a arge malloc, MCASUT INE P50) by 18a 

feople that can be Feut, with a seating capacity of 5,000 per- 
seated in the building 90ns. This ts also provided with a stage. 
world form a single In the concrete floor brine pipes have = 

lime 12)4 miles long. been imbedded where an inch layer of dfn air view of the Convention Hall at Atlantic City. 

aay, 

SRS & 2 2 aK | 
=m a 
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fhe above phate- 
graph sheaves the bas- 
bets attached to the 
blimp fram ahah 
aerial sernes ave re 
fhotographed. T he 
author of this article 
may be seen at the 
right-hand side of 
the picture holding 

the flags. 

dt ithe rigd&tii a 
fhotegrapé of ane of 
fhe gseraes on the 
screen production 
“HMoimgs." Fifty air- 
Blanes aad 20 tambs 
acre sed im tas 
Sivnpesdens matie 

“sham battle,” 

_Sham Battle 
i 
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By 
Captain E. P. Ketchum, 

Corte of Fagiveers, 0) 2 Aemey, 

WHO ENGINEERED THIS PROJECT 

“Wings’—War Movie—Cost $182.00 
Per Second to Produce. In One 
Battle 5,000 Soldiers, 1,100 Mexicans, 
50 Airplanes, 20 Tanks and 100 Tons 

of Dynamite Were Used 

Aw: of duty at Fort Sam Houston from the mili- 
tary standpoint is always interesting, but when in 
‘ldition to the normal life of the Second Division 

one is detailed as sort of a consulting engineer four a 
moving picture, it becomes particularly interesting and 
perhaps justifies recording in seme fashion, 

The author had only recently 

Tousteon when be was ouetailed to 
Cunp Stanley to insure the militars 
correctness oof same fortifications 
that a@ movie company was to Inild 
there. Having just complete! a 
three-year detail at Wilson Daw or 
Muscle Shoals where the engineering 
work was of a very high order, the 
movie engineering to follow prove 
to be not of such a high order, but 
certainly as interesting. 

A conference with the representa- 
tives of the Paramount people was 
held at Diviston Headquarters. The 
theme arnl seyuence of the picture 
was fone over, Much stress wis 
placed upen photographing the battle 
Scenes from the air. This latter plan 
eant to qe aml all concerner) thet 
less “takings” caulk! be resorted to 
because a camera from the air always 
reveals (as we learn in camouflage) 
footpaths, ete. 

Before proceesling further it 
slicttel Heath rnsertedt that “Wings” 
originally was to be purely an air 
pieture and it was only at the in- 
sistence of ihe division commander 

poined the 2nd] Engineers at Fort Sain 

re 
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_fremt line was in ordinary earth, but the remainder of the 
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that the ground batfle scenes were inserted. How well 
and wisely they were added is attested tu by the length 
or foutage allowed these scenes in the completed picture. 

The picture people having always in imind pliute- 
eraphing the battle scenes from the air desired a ver 
extensive battlefield aml at first andl until a rough 
estimate of labor aml material was furnished them they 
were speaking in terms of miles! As finally constricted 
the battlefield was perhaps the largest ever constructed 
in peace times for any purpose, Full depth trenches 
were executed for the American front; support amd 
hattalnat reserve lines with conmmunication trenches, 
dugouts, ete., for a width of 200 yards with an adidi- 
tiomal 1K) yards on each flank that tapered from the 
full depth trench up te the virgin sil, The same lines 
were ¢otstructed for the Geran position. The (rerun 

position was on a rocky hill!) Air compressors and drills 
were vse in the German position ! 

The author in laying out the trench design with tracings 
tape, useal no standard “trace? isuch as the traverse, wavy, 

ziv-zag, ete.), but some of all Known traces. with, the bupe 
that the completed system would resemble the actual front ancl 
not a franney comp layout. 

Men Divided in Groups 

HE Army had intended my work to be that of a com- 
sultant fur correct military engineering detail only, but 

here was quite an engineering problem, am! after watching 

the futile efforts of the picture staff to handle the labor, tuate- 
rial, etc., necessary for this construction, i volunteered to 
organize and direct the work. At the peak of constriction 
there were eleven hundred Mesican laborers employed on the 
battlefield and most of these were employed ot trench con- 
struction. These eleven bumdred laborers were placed in gangs 

of about fifty men, cach under a foreman, These foremen 

were nearly all ex or retired soldiers, These gangs were 
then grouped! under general foremen for the tollowing wark : 

Trench construction; trench accessuries (dugouts, revet- 
ment, etc.) + demwdition; wire entanglements. 

The general forciien were all ariny sergeatts, aml tou much 
credit catimet be given them for their ethcient work. 

lt is one thitye te lay out and construct an entrenched puost- , 

tiun fur training atul another amd mere diheult task tu lay out 4 J 

i struct one that, when photographed, would resemble eiits . : cm wel construct one that, en ploteugraphe Sel At top it une of the Batile scenes” in the pictures The pox- 

Wie Rig as frant, ; oe wet i polities hd eneeeils toons for the britges are oy real German design, having been 

_ Numerous and varied shell holes; the demolition and burn- brought from the vier ade for ise in the photuplay. Cen 

ing of trees and foliage: the agg ot the trenches; the fer ous another “sho” sehen on the battlefield, and at the 
aving of the wire entanglements; the “dressing” of the bettum af the page te a score in ome of the “French villages,” 

leatelefeld. (Cuntinied un page 4°60) deilt fur the fiming of dhe preture, 
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By Professor 

Wim. J. Luyten 
OF HARVARD COLLEGE 

OBSERVATORY 

UT in the wilds of Such a modern city as New York midy Elijah had re- 
Southwest Alrica a rar turned to earth, 
new meteorite lias been some day be knocked flat as @ pancake in After centuries nf 

discuvered, one of these nvs- c erosion have re- a ie 
terious «messengers in the 4 few seconds by a meteoric SOWET SMO ne F 

cusmos, that come to us. bear ae that which visited Siberia on June 30, = vTvtecting top layers, 
img evidence that space 1 itot 
aliogether empty. but papu- 
fated with a vast toultitude ot 
stall = fragmietits, The new 

wldition to vur captive part ot 
this stray pupulution of the 
costius dies on “Huoba Wes.” 
the farm owned by a Mr. J. UL. Oosthuizen. tear Crrovt- 
fentein, the end of the narrow gauge rairowl in Southwest 
Africa. 

The first | heard of the new find was thraugl a telephone 
call from the editer of the Bloemfontein newspaper. who 
had received a photograph from one of his readers. which 
photograph was supposed tu be of a giant mieteur, It un- 
deubtedly was. the metallic structure of the “ruck” could be 
seen even att the small snapshot taken with a uw 2 Beowme, 
and an investivation was decikal on imunediately, A cable 

tu the New York Times brought authorization within twenty- 
four huars, and everything was ready. leverything excep 
the trains, fur these run only once a week, and [ liad just 

rissa] cote, 
However, I boarded the next “South West Lanutel” an 

express train that runs the distance uf 1.930 tiles tw Crroot- 
fontein in the unbelievably short time of tuur days ard 
fuur nights. An average speq!l of sae LY miles per her, 
but then, athe mist retnember, we are im Atrica! 
When |b got tu Grootiontein, | immediately drove uut tu 

where the nteteorite lies, twelve miles due west, near the 
siding of Otjihaenene. As it lies there. unassuming, i 1s 
silent tumb of limestone, there is outhing dramatic in tts 
appearance: a sulitary bluck ut metal, great and missive, 
Iving in the desolate wilderness of the “veld.” But it we 
only try to visualize the cuonditiums under which it arrives 

we find it gave a spectacle surpassed by few in dramatic 
aupepiercal. : 

“A black mass of iron, cruising through empty space in- 

visible tu all, Stuldenly it enters the atmusphere of the 
earth: its great sped and the resultant friction heat tt te 
incatdescenmce in some seconds or less. Transtorned itte a 

gigantic fireball, white hot, it darts across the sky with light- 
ning rapidity, and approaches the ground with an anery hiss. 
A terri roar as tt strikes the ground, a shower of sparks 
site, rock, wane metal, a cloud of dlust. amd sua all is quiet 
avain, With its nose buried deep in the sutt rocks, the 
meteor will soon be covered up entirely Dy the surrounding 
limestone. and its tuinb will be sealesl agaist the curious 
eves of posterity, Thus it will lie in state in its grave, un- 
watched in its thkescent except perhaps by sume awestricken 
primitive man who might well have believes! that the prophet 

1908, says Prof. Charles P. Olivier, Direc- 

tor of the Observatory, University of Penn. 

werchance some pruspec- 
ter may noatice a small, 

black. metallic lowking: rick, 
an) havin beceite SUS plciita 

of this strange imiividual. be- 
ims to cli it aut.” 

: [it this ckimer the beter 
was actually brought to light, and a deep pit was excavated 
arcane it te show the full extent of its great bulk. By 

turtunate comtcnlence the meteor seems to have landed in 
such a way that tts thickest sile encountered only soft limte- 
stone, While the thinnest side struck lard rock, thus leavine 
the upper surface almost horizental, The whole of its 
present conformation is tuthimg bess than remarkable: there 
is an almost Hat, nearly level surtace, practically aquare. 
tine by ten feet in size, and with almost vertical sides. about 
iour to five feet deep on the ourtheastern side, and up to 
three feet on the Boat i esterm stile, [ts position ts su regu- 
lar that rt woulel be hard to tmprove upon it haw in been 
designed tor show purposes im a museum. 

Though the first impression as itis seen there in the wide 
space of the veld. anel in the pit dug around it, is met tea 
overwhelming, this chaneres when one cones closer. linagine 
such a huge block ot solid metal, ten bv nine by four feet, 
‘lout as latee as a room ina small city apartment, One ney 
well be thankful that one wasn't tow clase when it tell. 
still, UC think. | shuowhd like tu lave watched it fall trom a 
safe thistance., a mile er so, Using tu the inpossibility of 
hrnhinge oat how much of the meteor is burksal in die lome- 
stune it is ditheult tu inake a gow! euess about its weight. 
From the outside measurements it is estimated, however, that 
it must weteh at lewst hity tums. Fifty tems, one hundre) 

thousand pounds of solid iron, truly a rock of ages! 
Thre upper surface js sieath, ancl but slizhely rusty. the 

only remaining evidence of the tremendets Meat to whieh the 
meteorite has been subjected, A tew shalluw, circular holes, 
sa typical of all meteorites, where the softer parts have heen 
melted away. cunplete the description of the natural surtace, 
Actually the upper surface is marred by several blue, 

like places. sears left be the vandals. who aperated on it 
with an oxy-acetvlene Hane. in order te oltain a few pieces 
for chemical analysis. [na few other spats une notices the 
shining silvery surtace lett by a lacksaw. niarks trom 

which une can judge the painiull vosluw process that aueCUM 

panies such an inadequate tuol when used on the tough bur! 
ai il Wieckeu4rite, 

For tough it is, tougher than any but the very best steel 
We can manutacture, comparable only tuo the steel usel in 
locamiutive Wheels. One can post cd aetfaicd aa ue" JS | 

f 
Laat - 
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Filmin g 
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Future 
Wonderful Presenta- 
tion of Astronomical 
Exploration 2,000 Years 

Hence 

August, 1929 

The illustration at the rigit shescs a 
striking scene taken instde of a spherical 
airship actich leaves the earth om a jowr- 
ney imta space. Ja this view the airadip 
kes traveled beyond the varth's gravita- 
tromal influence. 2s a result, the passen- 
versoof the ship are standing in a parifian 
that to them appears io be vertical and 
erect, Tis view then iedivates bhe rela- 

tivity of position when in space. 

dees = = 

. ae ee 
: = = Pita" So 

The strocivre across the shy ts one of Saturirs pags. 

The oamense clond surfaces of Saturn, 

fg : ret " 

a 

dheve appears one of 
fhe seenes from mea 
astronomical frim. 
Tiis particular corw 

Fo othe atmosphere on 
this carth were as 
rarefied as it is on the 

moan, the anhabrants of 

this planet would see i- 
tense shivlows ana bril- 
Hiatlhy Hehtel surtices, as 
mothe view of the moon 

abowe. bt is the atmosphere 
which dittuses the light. 
Dust also aids. The tl 
is replete witli mcidents 
basal on strictly accurate 
astronomical «lata. 

qaar taken fram the 
moon and thus tle 
furth af a distaaqe. 
Nate fear the sua, 
chimtng on tie earth, 
makes ao moun af at 
fo amp act muigit be 
posttioned om the 
surface af aur satel: 
fite, Observe the 
rocky crags in the 
furegrannmd, aiAlteh 
are the monuatains af 
fhe moon, Kighi: A 
striking polar wietw, 
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Phe above tlustration shows our artist's conception of the multiple 
highway of the future which all eliminate traffic compestion, 
Separate north beownd and south bound readacays ail be prowded 

for Pleasure cars and taxis, butes and trucks, 

large cities, a multiple highway has been suggested. The first 
four decks or tiers on the bottom could be devuted solely 

tu trucks providing two nerth and two south beutd Toathwavs 

Thenext four decks may be used exclusively for buses and the 
Mext four tiers or rowl levels would! be used only lev pleasure 
mins and taxis. The multiple highways, except jor the top deck, 
would be enclosed and protected against the weather, Eror- 
mous parking space would also be provided on each level. 
For each highway it would be necessary to sacrihee one north 
all one south thoroughfare. It has heen 
sitverested that Ninth Avenue, in New 
York City, be used for such a highway, 
becuse at present this street is un 
developed. 

The elevated inetor express highway on 
the west side of New York City has 
ereathy helped trafic and its fontings have 
beet) designed te pernut the addition of a 
second deck or tier, However, at best, it 
can only furnish temporary relief and 
within a comparatively short time will 
thubtlessly be overtaxed, The cost of 
comstructing an elevated highway woul 
he sinall when compared with the yearly 
losses sustained by the increase in traffie 
congestion which is estimated to be S500- 
(HECK in New York City alone, 

The cost of such a highway would be 
between S100,000,000 and $200,000) (AU, 

[i order to relieve traffic congestion in New York and other 

dcience and Invention 

Multiple Highways 
for Traffic 
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Insect Preserved 

in Amber 
By J. G. PRATT 

The above photograph shows a species of white ant ahieh was pre- 
served for abont 2000000 years tn a piece of amber. 

SMTENSIVE mining operations are conducted on the 
East coast of Prussia for Baltic Sea amber of succinite. 

which occurs mi the Lower Oligocene strata, and appears 
to have been partly derived from an earlier Tertiary depusit 
(Focene), In the Baltic Sea amber well preserved fossils of 
plant lite and insects which existed on the earth between 
2000,000 and 4,000,000 vears ago are often found, The 

accompanying photographs show a species of termite or white 
ant which was thus preserved, It is difheult to photograph 
these specimens because of the reddish color of the amber, 
aml it Was fund necessary to employ a powerful spotlight 

from above and another from underneath which were used 
alternately durtnge the exposure. 

Noiseless Camera 
By DAYTON STEPP 

|. MNOTSELESS motion picture camera has been perfected 
at the Paramount, Hollywood studios, an! useal in 

hlming saund motion pictures, The camera is enclosed in a 
sound-proot casing and the mechanism an electric mater is 
encased in layers of rubber, cork, cloth and special fibre board 
to insure complete sound insulation. Thus, all clicking and 
noise is kept from the recording microphones. The stuffy 

—_ 

Phe apotve puratog: apy rhages fle norseless moa 

camera th vse, aed atthe left an interior prew. 

sound-proul booths in which the camera 

mew were previously compelled ta work 
liave been eliminated by the mew neise- 
less camera. Placing the camera and op- 

iy erator in a booth was cumbersume, 



- Aerial 

— Fire Fighters 

i a When Fate 
4 ill Fooled Houdini 

MILL ken By Dunninger / 

Who Will Build the Fastest Ship? 
By James C. Young 
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The tlustration above and at right shows 
how the aerial fire-fighting planes would 
attack a skyscraper fire. The plane acould 
By to the scene of the conflagration and land 
om fhe roof of the searest building. The 
suction Anse acill be attacked to the building's 
stand pipe and one or more hoses atlached to 
the delivery pipe of the pump, the pump acting as a “booster” and 
serving to throw streams of avater several hundred feet beyond 

the range ordinarily possible, 

UR front cover and the accompanying illustration 
also illustrate the very latest idea for Arhting fires 
with the ail of airplanes, The airplane shown in 

the accompanying picture is a’ special new form of plane, 
known as the avtogire, The outstanding feature of this new 
type ot airerait is that it can ascend or descend almost verti- 
cally on the order of a helicopter, Ome of our leading fire- 
fighting experts, a member of the New York Citv Fire De- 
partment, recently declared that the city is om the verge of 
atlopting the airplane as a part of its regular fire-fighting 
equpnient, 

The accompanying picture shows how the autogiro form 
of 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 stand pipe 

Science, and Invention 

Aerial Fire Fig 
October, 1929 
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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 insufficient pressure of water 
was available to fight fires in tall huild- 
Ings in the vicinity, the pump on the 
airplane would act as a booster anil 
enable the firemen to direct streams of 
water tmnte much higher buildings in 
the vicinity. Another distinct advan- 

tage of the airplane as one of the 
important links in our molern fire- 
fighting equipment lics im its great 
speed. Imagine how much faster a 
fleet of fire-fighting planes could travel 
several miles to a large conflagration 

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 andl other eyuipment which readily permits its crew of 
firemen to put out any ordinary blaze. ‘The cost of these 
hre-Hghting planes woulkl be quite reasonable, considering 
the great advantage of speed with which these planes could 
travel toa fre. 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-fghting 
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 seents to 
be the best answer to that problem. For the small town fire- 
fighting equipment, the ait plane will soon prove indispensable. 



October, 1929 Science and Invention 491 

FTING GAS CELL Shed 
fe cL ee 

FUEL TANKS, €TCRRG 
ra |— eee be 3 Pa 

INSIDE THE 

Graf Zeppelin 
HE sectional view of the Graf Zeppelim, = _ CORRIDOR a 

shown herewith, gives some idea of the com- = <> Ciehams NAVIGATION 

_ plicated internal structure of this large on Tay ee: . ROOM: 

“crown-up” balloon, which carries two kinds of gas, 
hydrogen for lifting her huge bulk and Blau gas as 
fel for her ive Maybach enierinies. Gasoline is also 

carried as auxiliary fuel for the engines. but only 
qa stall quatitity of this fuel is carried. A simple 

valve enables the engineers to instantly switch the sirepliac 
engines fron Blau gas fuel to gasoline. atl vice CABINS 

versa. The Blaw gas is carried in twelve bags 
along the bottom of the frame, just under the hydro- astra 

een “lifting” cells or bags. The Graf Acppelin ELECTRIC 
Peep ebags | KITCHEN 

carried 22 passengers and a crew of 40 men, includ- itis | 

ing three pilots and three navigators, when she lett GENERATOR : , 

Lakehurst, August 6. Where the oficers 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 mecliatti- 

How the bottom of a oi = when eal and electri- 

madern dirigible such as the == | : cal means are 

Graf Zeppelin looks is illus- << = 
provided for 

trated above: note trap ——~*_—==—_ 
apeaIng ancl 

door for lowering ropes and 
closing gas 

also the observation win- 
valves, ballast 

clow's. 
dumps, etc. 

—e 

Ps | OR To inspect the 17 “lifting S05 ANGELES =<. G60 FT Lone © 
a \ & cas” cells, also the 12 fuel gas "8-100 (ENGLISH): 730° 

il He bags. the designers of the wig ee GRAF ZEPPELIN = 776 = 

13 : is Graf provided a lower and a SS 

; | a second corridor or catwalk. Los Angeles, R100 and Graf Zeppelin compared as to ag 

bs ; | bad lf you saw the Graf £cp- Round-the-world map 

| Pie are Eee pelin stood up on its tail at right shows path at 

= we alongside the Woolworth Graf Zeppelia on her 

o | m [acne Building. it would reach = 25,000-mile air journey, 
rok : r fie nearly up to the dome of that on which she will make 

Lo) aang | famous edifice, Imagine the stops only at Fried- 

P| i ait bending and twisting stresses richshafen, Tokio, Los 

oy ese ina “ballout” of this size. Angeles, and Lakehurst. 

' ; | (epee ANDING of a large dirigible such as the Los -Inge- 

: : les or the Graf Zeppelin is carried out as shown 

od below. The airship steers downward under her own ae i, 

| Aah engine power and drops ropes down. When low enough, oh ; + 

pudtie the ground crew grabs the ropes and pulls her down low 

| A “i i enough to anchor on a mast, or still lower, when she ts Graf's rownd-the-azorld route. 

ade et ee 
a al 

a 

“walked” into a2 hangar. 

Bringing dozen a large diriaible—ground crea grabs rapes 2 meee hye Some 

Graf Zep compered ta IF ool- amd acalks £ep ta mast. acts ae 

aorth Building. nie Se 
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THosas A, Empses 

Science and Invention 

Board af Judger whe chose contest tinner 

Do You Resemble 

S. W. S3reattos Georce Eastsi an 
i 

A 
Henat Foro 

The Typical American Genius? 
“SE chance m forty- 
nine! That was the 

- okls facing young 
Wilber Huston, 16-vear-old 
American genius and student 
of science, hailing from the 
State of Washington. Some 
tine ago Thomas A. Edison 
conceived an idea which would 
put the young science students 
of the country on their mettle. 
Alr. Exlisan said he would give 
a free scholarship im any tech- 
nical school or college the win- 
ner chooses, if he surpasses all 
the other entrants in the test. 

Elimination tests were car- 
ric on for many weeks by 
high-school teachers and pro- 
fessors, so that in cach case the 
boy finally chosen to represent 
his state would be found well 
equipped, both as to education 
aml character, in the mna- 
tional tests to be conducted by 
Mr. E«lison at his famous lab- 
oratory in West Orange, N_ J. 
Alr. Echison had the able assist- 
ance of several eminent men, 
including young America’s 
idol, Col. Lindbergh, in passing 
on the merits of the written 
answers to the questions. The 
judges finally decided that 
Wilber Huston, son of Bishop 
Huston, of Olvmpia. Wash., 
had expressed the highest qual- 
ity of thought and judgment in 
his solutions of the problems 
presented. Some of the ques- 
tions involved) mathematics, 
some chemistry, while others 

THESE FIVE BOYS 

This comporte 
pictere _ of far 

by Pae tf Aperata 
ar WE a sinbeuhics a Ty 
features of 49 bows 

Comparc your 
_ face mith thig 

“ideal” study of 
49 young scientists 

were intended to bring out the 
character of the entrant in the 
test. All in all, we think the 
lea was a very fine one, Afr. 
Edison presented cach of the 
forty-nine boys, one from each 
state and the District of Co- 
lumbia, with one of fis cemmbhi- 
nation electric tatio and pho- 
nograph cabinets. Wilber 
Huston, first prize winner, has 
elected] to take up a chemical 
engineering course at Massa- 
chusetts Institute of Teclmal- 
ogy this fall, AI his tuition 
and living expenses while tak- 
ing this course will be paul hy 
Alr. Evlison. 

Besides this Fdison Scholuar- 
ship awarded to Wilber Hus- 
ton. four other scholarships 
were finally decided upon, and 
these were awarded to the four 
bovs who attained the next 
highest marks to Mr. Huston. 
Photographs of these tour 
young fentlemen, cach wearing 
a pleased look, appear at the 
hettom of this page, 
We congratulate Wilber 

Huston, his tour associates 
who also won scholarships, and 
Mr. Edison. This contest has 
done a great deal to show the 
deep interest heing taken in 

science by the youth ef our 
country. Another fact demun- 
strated’ by the tests was that 
the forty-nine entrants all ran 
close together, the percentages 
all heing high. This speaks 
well for our high schools. 

WON SCHOLARSHIPS 

EEE ne Fe = a ee | 

Charlies H. Branissen, Con. Bernard Sturgis, Indiana . Jomes Seth, Nee Mexico, As did Joon A. Getting, 
necticwt, ieyett scholar sh aft also ten a hidarckawe [Fifber &, Heston, W'ask., Horer Alan alse goee a acholaralip rcfresenting  Peansylione 
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Side anew of Auge electric engine for launching giant planes, 

Railway to 
AIRWAY 

Hurling Giant Planes Into the Air With 
Huge Locomotives sop 

By Harold Donitz ae ee) loon 
A hore Tee Fra 

PF “OLONEL JAMES FIT2Z- . hae a ahenae 

( MAURICE was recently cred- pot, PLANE Se ee ae cat dd ral PREY 
| ated with the opinion that the i a PISTON eee! Lo legether  acith 
twture transatlantic aiv conimerce | aie | =- ! ; S freacks facing 

would ie served by givantic. Avine iho otariges di- 
boats, tind that while these pauelly tike | hg tm , ere) ” PULLEY rections of the 
of trom the surtuce of a bay or lake, 3 _ | ees on ecb eee ne 

came aT) et , : i fi Frit " 

it wis not unlikely that some means [carriace A- LAUGHING LY] MOTOR OR ENGINE feels eke E L 4 — D 17 r re 1 

woul be devised! to launeh them from | TURNTABLE i Co int ; 
Sau ay ei gat onngalr PULLEY Al COMPRESSOR of imta the 

thie platform of a railroad car. Clar iota we aie 

ence Chamberlin, fais American time of the 

fet, stud ina letter to the author Ming Saw eee hae ihe pera day oor magi. 
that the idea seemed entirely practical catapolt hurts a plane inte the 
lor heavily loaded plines about to start on long flights. afr at a speed of 60 miles an 
To the best of our knowledee, thre proposition had not been heer, 

voiced befaure sal has oot been stressed since. 

Qne of the sreaest dilliculties of Aving buats is the “drag” 
exerted by even the smoothest water when the aircraft is 

taking off. This drag was munifested to the lav reader by el 
the many tutte attempts to take off made by the Frieudsiip 
bebore its tramsatlaatic hop. Indeed 

Va 

the drag was only overcome after the ‘i? 
Weight of rhe plane ltd been lessened! The picture at the GUARD RAIL hy im 

wotednacnig (Caniined on page 610) right sdegacg pte FOR SKID a 
Pea bra fan Aid tay h ; ‘ 

= piatlor mn tor wee on GWUARB | F . | , 

MOVING BELTS furddimegs. A wri = gia? fi eh oH HOISTING 

—_"* FOR LAUNCHING FOR WHEELS ! P | CARLE 

—- URANTABLE ~ im o AMD 
te HME WINCH 

SSS © ¥ os F | : 
_—_——_—_———_— Ts 

- 3, 1 ba oi i — 

ROLLERS ELECTR C ROTOR fey = a os ) ss 
OR ENGINE a ~, 

io menaanenen 

| FAST MOVING BELT TO 
| STOP PLANES QUICKLY 

Mowing belts aprratiog inca similar man- 
acer fo the tread on the old “horse poscer™ 
machines may be very socll put to acork 
ror tie lana shee aud fanding of aircraft, 

as sheen in the diegram above, CIRCULAR TRACK — 

Witt americanradiohistory.com 
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ew Aviation 

=n 

VHPETY PEANE;: 
ff Jame EF. Eaare's 
Urcam maferiatzes we 

nol Aete a safe Alone, 
The parcchole, ss APPLE 

ratemied, Ate into a 
DOM fareiatens ony pire 

tubing. Dae trdénter 
vereris an ether side 
othe fuselage are > 
afatable bags. dir ~ 
Pretore, created by a 
fas vapid fall, blows 

TUNNEL AIRBOTT: Pi pecttine craft deans tts 
Propellers in a special tubular Aousiag, ta increase 
ePrterey and speed. Ite meventor is Af EB. dacin be! 

fCE PREPENTER: Jee 
cade! form am wings if 

yor fisten to Charles Kaeh 
af Glendale, New York, 
eto fas patented a rye- 
em of afel Catrina fy ent 

gases from the mater ta 
the aongs ad exhausting 

Pfr at tire freridimg ectereg, 

ARTIFICIAL WIND os {TILT IBLE MOTOR: The large bnayans 
fo facilitate the landing | bout af this airplane ts te enable it to land on 
of aircraft in sonal spats, analer, Dbe body is tiled arith det air fram pie 

clasms Prederwk  Bruw- engime exhsin et, Giuseppe Cannisita sgresis 
wer, of Gander, NJ, that the tiltable ator he used far damding, 

PACOCUM ELIMINATOR: sere OC. Tobu- 
ion, of Delray, Florida, clases that the pro- 

helices at the dattom of the sciags af this 
Mave act to eliminate the formation af a 

tiewum beneath the wings, 

WWW amencanradiohistory.com 
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=. 
a = 

ri 
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ua at 

—_ 
SA Y-HRITING das 
reguitvéed fiat the 
plage mete in sick a 
matter as te pradvce 
fetfers Aorizontally, 

Meth a dude sewing 
at fatge avmber af 

opfeuiags, awhich 
vPeritgs are can- 

PHRACUUTIANG h 

CARIN: Seeeral tr- 
reitiers, mang techn 

we tnd August Muel- 
fee of eae Pa, 

eo ae Te z Fyie= tralled by af mec ha- = ie anes rer reel ts me creek a a Be Soe : | the cabin of an air p. ane, Soha re eae flame fram the shi 
Kemey, of Meas York, ~ 4 self orm F : har pee fected an- ¥ 

| Ficcrd “Yanan ing 
pier £pstecer, 

mes oof at lez re [ i 
this system) phe pilot 
drops the eative cabin 
end the Poraceule sry. 

fey edie celly Oe it, 

MOTOR-URIT EN GLIDER 
a/ vavsval destga invented by Carl C. Abel, 

af Rochford, fit. Agena! molar, wal powerful 

rrowgA to Uift the plane, acimads wp, throvaAé gears, a heavy 
ribber-band, The motor, thes conpled to the wheels, drives 
the glider forward. At the moment of fetdke-aff, te power 

in the rvbber-hand 1 applied ta the propeller. COMBINATION AIRSIMP AND 
IMAIGIBLE has flarae raved ne . 
disc-elike air foils, filled with hos f 
gases; ite dird-like body is alsa so - 
hiled. Fig meentar is Guide Tallei,  . 2) 

of Rowe, Italy. ie a 

he, 4 

mee i 

; UW ete 

af Vir THER SAFETY PLANE for orem Alatite. futesied N, iT 

by Domenico Pallaria, of London, Ont, Canada, cach ae ng Nh ih Ai AN 
priag fitted acith a ‘lidé, #onting an fatale ball Phere % AAL ial Maga I i i i ‘ 
Crit he Afasin wp Ap @ source af compressed air supply, as nh | Hike: aii inl I | a : 

tHe llvstratian in- : : Wainy , : Mu Ths Mine lt 
dicares. eh val tt ae 

"h ue im 

4 | 

Hi 

| 1 a j 

nay | if 4 i 

Lit 1 i . 

| . a L 

iF 

1 

if 

r 5 | ei ee 
_ } | hh. Tan 

Jj ie, a ‘ oo ale J Lr | i] 1 i 
f | ni H 

Bigrs = q f 1 
a u VF LF i Te I ' | Te la rie Ti f J yay 

| ed oe | ry] teal Hype HEP Paes | | ii 
’ Dud de t '] i F par] i ] toy 

‘] Lit I Tt 

ere ret H 1 
i ; ifsel - 1} 1] 

rs I “1 I J 

eri Wi I " - i| i 
Hi i . re - 

i} ! i L i L t ' 
Le ‘el i L 

| 

FIGH FED WINGS: [Pe econder 
mip fds idea acds not patented 

erei hare, Dr, flugoe Junkers, 
famous Gerinas airplane denquer, 
mites fhe arrangement of tea 
Rees cit paca Prue forfsoadg clare 

for at patert, Tae propectars thraay 
at fiery a} fight an mirrors, (Renee 

fo the on ihler: Long surfaces. 

0 BPP ee af 
Phi bOe eae eee 

WWW @amerncanradiohistory.com 
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Railway Cars Take Wings 

i] ur ya 

Interior view af the saloon of one of the 
ralpiane Cart, soowig @& sumpinowsnedss 

equal fo a transatlantic siip's satan, 

RAILWAY syste Ww ith cars 
that will travel at speeds of 120 
miles an hour is now being con- 

structed ior lest purposes over a tract of 
the London and North Eastern Railway 
Company at Alilngavte, near Glasgow, 
The cars of this svsiem will be of lighe 

airplane type af construction and will be 

Fresh Sea Air Without a Fan 
NN place of fans in the staterooms of 

the [le dle France, there wre veitilit- 
ui ducts as shown, Fresh cool sea ait 
is clistributerd] from @ centralized venti- 
lating system. 

The arrow points to the outlet on the qual 
af the stateroom, The direction of the 
brreeve may be changed by turning the 

norzlr, 

suspended from single overhead tracks. 
They will receive their motive power 
trom iT plane propellers. The desizn 

of the cars may be such that at Inch 

speeds they tend to rise slightly in the 
air, on the principle of an airplane, and 
thus relieve to a g@reat extent the fric- 
tion die ta the weight of the car. 

The overhead tracks are carried on 
trestles or columns placed at stutable im 
tervals, and a rigid rude rail 1 pro 
widecl utedler cach car, to prevent unclie 

swaying of the car. The design of the 

ears is such that their tendency to rise 
in the air beyond the amount required to 
relieve the weight is checked. 

November, 1929 
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LeLECTAIG MeSTOR 

Make Your Home Movies Talk 
By Don Bennett 

NEW device has made its appear- 
ance in the home movie field that 

fives promise of incrensing the enter- 
tainment of home movies. This device 

provides for the reproduction of talking 
pictures, such as are run 
in the theatres, in the 
home throwch the me- 
chum of the home projec 
tor, to wlich it 15 at- 

tached, and the radio set. 

The device resembles a 
phonograph, with = its 
turntable and electric 
nick-up, but it 18 ¢con- 
nected to the heme pro- 
jector, regardless of type 
or make, by a Hexible 
shatt and derives its 
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 

WWW amencanradiohistory.com 

speed is adjusted by sliding the 
Hriction wheel radially along 1ts 
shaft. A gauge is provided $0 
that the wheel may be tnstantly set 
to a predetermined position, con 

| trol bere located in a small knoh 
| on one etlee of the machine. 

The device 
is shows; fa 
fie fefi nad 

araue, Fre 
marriarertes 
stere used 
mo frodut- 

ng a dome 
falbre sound 

Alst. 

The films that are made for use on 
this new machine are made under the 
identical conditions by which theatrical 
tulkies are made. All synchronization 

troubles are overcome in this cevice, 
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ooks for Airplanes 

Lr ie Le 

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 for delivering important messares 

were suspended from dirigibles. They were released while 
the carrier was in tidair and in motion, Although these 
eapernnents were encouraging, little information regarding 

them was made public. After the war this problem wus 
taken up in Emeline ined first practically carried out with : 
De Haviland light plane, type 53, aml later with a G peta 
Sig a Dane on the dirigible R33. 

1 America we have gone it step further and have been 
acti in recovering the planes after they have been «is- 
c targed froin the dirigible. The co: lsiruction of one form 
of auxiliary Apparatus et nployed In this teat is showin in. the 
drawing appearing on this pare, In order for the plane to 

dhove are a frant, rear 
aed side ei eas of the 
fying arflane bangar, A 
tine! ty 

eopage with the dirigible, both must he traveling with the 
siime approximate air speed. The pilot of the plane tries to 
reach the trapeze grappler, hanging fron the d lirigible WEEE 
the grappling apparatus attached to the Lp]r wing ot the 

plane. In a sinular way the attached plane is lowered. the 
motor of the plane is started and, when sufficient ses has 
been obtaimed, the plane is released and flics away. The 
cirigihle Los Angeles recently carricd on several successful 
tests with a standard size plane of average weight. The 
plane coupled itself to the dirigthle ts ‘apeze rear three tines, 

euch Lime disengaging itself, thet maneuverine inio position 
and reattuching self to the mother ship. Naval CKPerts 
precicted extensive use of this liaison service between diri- 
gible atul plane in the future. 

Naval and inilitary experts are Thy considering fying 

” O8SERVATION POINT 
AND ENTRANCE! 

airplane hangars. Tlese 
are of unusual desien 

i amt uncoultediy far het- 
provided along AIRPLANES WHICH ARE SECURED ar ee Beis ; 

tire beltiava Partin af fire TO THE DIRIGIBLE ry i ter tlaguet (lose Wh ly 1c ly 

dirrquibte and fo rms @ : é i minke use of ;: frraappl riage 

landing aul take-off plat- ff Hs | attachrient. A tunnel ex- 
form for fire air plates, J i i wods nulone the enire 

Cd F 7 ¥ i 

Ain er a ‘a bottom: of the dirigible. 
= ral / , Tow UNE with an opening at the 

: a jee trot cud the tear. The 

The iingiratian at the a SPRINGS a” ff i Lume ve hited with eh 
rogat sii pepe dag planes = CATCHING © = é é on Orda lt i 3 loo io vi lt 1c ly 

are sow cavgét and sr- Beh PANES = af SPRINGS | «6 fereis a plationn for the 
cured to the dirigible is: ai, Se landing and take-off of 
awhile in omiiddacr. In a SAFETY CATCH (CLOSED! airplanes. The litedinge 

rigid MMEWE TS. By WAT plane flies through the 
Ae oP Meee A EPar murs aos rear of the innnel and 
Planes ave faunehed from t ue tec ph 

; _ cmerres Henny the [rent 
the mother soe pp. Fie - en 1 TI 

al iF ps 

be started electrically and LANE 15 BEING iuimel prov “icles ‘a place ¥ THE PLANE 15 BEING | 5 
ashen suficicat speed tras CAUGHT TO BE SECURED —_ = for reserve planes aril 
been develaped the crafe Fa THE“ GIES Le also fields then while 

is released, lies are being repaired, 

Witt amercanradiohistory.com 



Explorer 

Finds Old City 

Baird’s New Televisor 

| ee, oe | Mansions from Mud 
(SHite rs yz," ~at # - | By A. Hyatt Vernill 
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Baird’s 
Newest 

Televisor 

Designed to bring “Talking 
Movies” into your home 

By H. Winfield Secor 

. OICE and facial imare were simultaneously 
a/ flashed over the wires by means of the newest 

' Kaird experimental television system recently, 
im i cdenmnstration to uw snclieiice ot Te We Sra PRCT 

riven iu New York Citv. The presentation was car- 
ried out under the direction (Continued on page 732) 

hs a F 5 ay d se’ |B , 

a f 

i i 
ki i 

. i f 

= Se - 
pre Ms a 

'| TO CURRENT 
*\— SUPPLY 

, MOTOR TELEVISION SIGNAL CUSRENT—* 
-” DIAPHRAGM : +I HD-VOLT iene 

LENS |] |. Can SA. c es F | : 7 oA 

| SUBJECT 

\\ Stenses 
SCANNING DISC | ae : : 
500 &.PM, Photo at wpper 

POWER rs at | feft Shots met 

aati t Ce Baird tele 
qrror, af boos 
—Hew Baird 

televisar scant 
page drape 
zomtally p- 

FILAMENT stead af verti- 
SUPPLY ey 

AMPLIFIER 

I he he ee ee PC ee 

Piate-diagram at lets stows ae Baird combined 

vole and image system, adapied te either regular & 
television ar to talk.eng mowe froadcaiing.  [n- 
steal of waing am arc al the transmitter, @ 2,000 @ 
cf. incandescent lamp is en ployed, The scanning ; 
dist pasate the digal feacte onto the face of tee GF 
subpert, the reflected rays falling on the prote-~ & 
electric cells, Po Fhe Nee tenting felevition cur- © 

rents are amMified and affect correspondingly the 
’riiiianee of the neom tube at tae receiver. f 

ate) Es wi a eae 

7° AMPLIFIER, 

BAT TERY) 

AE PS fee = 

Piote at rigid sao, tee Baird faperomenial felecision roceie 

for doth catce and image, The loud speaber ia at tae left sehile 
the fear cma ny heleirrag rate! are seca at ae right, Tf 

aarti ie ween da the ae af emia im oa slafion 

ya _—— F - = el a Cs a ey i = bald ee oy Eee 
7 Li ” a ' 
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R. HANS HART- 
VIAN, the hero 

of our present story 
and the only man who 
ever descended to a 
depth of 2,500 feet be- 
neath the surface olf 

the sea, discovered the 
ruins of an ancient city 
at a depth of about 350 
feet. Is it the lost 

Atlantis P 

He 
deep-sea exfliring 

bell, in acaich dee aras 

later) submerge? to 
ve Pal d-ptks Feter 

before reecied br man, 
ip shoun being fuisted 
overboard ta the Wedr- 
ferranean in the phate 
avere, dn the meade! 
of diary ell Aere 
Sdoaca oft “Reetue” 

Camerd ar eae osed 
‘mn oa separate steel 
hell Atted wath a weartz 

geass mindeqw, aad ats 
fected fo fhe forteom 

a the sel ask a 
matey ele cou Pr? & iF 

fhe man fell bosame 
fenled, Abe oforatar 

conld releare tf, eaqus- 
rey the dell to ares 

Alar aan 

P ey the piote abowe ihe 
Feecial wuarta higt 

candle- power elertria farm jis 

are shown on filter side of 
fhe drerog bell) Dr. flfart- 
man can be jeen standing 
af the teft af the droing bell 
am foe prrote ahave, qos 

the plotagrapl at the vmme- 
diate feft shears the diving 
bell berg foacered tate the 
acalers of the Adediter- 
rancan, The top steel cover 

on the bell o belted on, bat 
int tte aeacer design of bell 
guick-acting  hand-screw 
fhantps eccill be employed, 

the ald design requiring toa 
micé time ta Ofer. Ia all 

gutch gub-sea work, Wo ty tm- 
ferative to be able to release 
the dieer quickly tm case fe 
Should collapre and have ta 

be Aanled to the surface, 

American Scientist Breaks All Depth 

Sunken City in the Mediterranean. 

= j 
ote frases! tebe 

Dr. Hans Hartman 

By H. E. Serner 
i i Seay f- eee ees 

OURAGEOUS men went to frozen poles. mto tropi- 
enl wilds and burnimg deserts im quest of knowledge. 
Others traced ancient culture, establishing piece by 

piece the earliest dawn of human civilization, The earth has 
now been explored and white spots on the maps have 

ranialecl, 

And vet—the greatest veil lingers—a veil covering the 
wivsteries of more than two-thirds of the glohe. The depths 

of the oceans are still unknown. ‘True, they have been 
sounded, and fragile nets broucht up a few of the smallest 
lunindis denizens of that mysterious abyss, proving that life 
extends far down into the greatest depths, into eternal dark- 

ness aed treniendious. pressure. 

According to science all life began in the water. From 
MIcroscopie forms in the flat shelves of the ocean it grew 

to wigantic types, the Sauriins who prohably were wiped ctl 

lv the first ice-nre, after some had emerged and lived on 
land while others went deeper and deeper during untuli 

reneralions to the otean foc. Those Wricat denths were Hot 

nifected by the ice which may have enveloped our earth tor 
ames to he counter! perhaps by many thousands of years. Are 
their inonstrous descendants still down there anced have any 
hither forms of life been gradually born im that unknown 
abyss? We co not know! 

What are the obstacles in the wavy of exploring the ocean 
depths? Only pressure and darkness! Can they be sur- 
nwunted| by mohern engineering science? Three hundred 

years ago the thving bell with open bottom was invented 
atid much later diving suits; both exposing their users to 

the pressure of the water, Simce then almost no real 
prorress can be recorded. .A few proncers tried at the risk 
of life and fortune. to descend deeper with devices thev 
invented, But they selklom found moral support, or financial 

Wi amencanradionistory.com 
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ee edt ame 
ALE latest Hartman deep ° rome oa received by Dr. Hartman : : ih ie fi M t J sea Dell: 1, magnet coup-—imn__seamnwmen pr a eae ee 

mes 2, ¢lamps; 3, oxygens ATE Par sa ya atk ae | ee follows : 

4, depth Panes 5, tein out; = PRG yee pe a = cout Haplee a 

6, mowe camera and i : iy le & eet egg Pa sd ch A 
i gee PE 'e3 a e 2] of the present mon dow : 7 ee parieees 9, ! Hn) bbe = ae We give yee matherbntion 

propetler motors fasta rs apn! oe eel for submarine photographic 
LPS a ea all + . operations for scientific 

on An abdibalaa ene an 2 purposes at Capri and the 
Sed Rill Et ota aaa he itd aes hae Pozzuoli Gulf, and Baia and 
hl he al A lt aL a el a le Cape Miseno. This is 

Sip kh beta centleate ste an arrangement from the mill. 
pie hm WI retin RRL Ge tory authorities in Naples. 

Marine Minister, Mussolini. 

A ees idea of 
} othe remark- 

able depth ab- 
fained by Dr, 
Hlariman in Ars 
Mediterrancan 
inf-sea explora- 
tioms weit ins 
Arup p boslt 
steel diving bell 

mall be gained mime mtr pig tea seat ok 
s2 oby looking at the eae 300 {tis Je 4 

Sepicture at the rats per fC ls , 
par iy At. flere we (52 | Ic He aco" 
Stee that a diver om + 
reaches Ais linet fe 

* at about 300 fret ities a S00 
below the sur- : 
face avhere the thet i: 
pretture if 193 ede | 

ts 

PN Ch 

pea ls Tica 

| wins cata, 

‘a ibs, p . iacd. 
Records and Discovers Mee 

Is It the Lost Atlantis? eae pied © te 100 SR 
Assistance. Soe were ridpeuled, 
others lost their lives. Some inven- 
tors constructed! armored diving suits, 

which were verv dangerous due to many joints which afforded possible leakage 
of water, Others built hermetically closed diving chambers. 

One of the later puonecrs in this inagnilicent and virgin field is Dr. Hans 
Hartman, an electrical engineer ut New ‘York Citv. who has worked and 
dreamed all lis life to penetrate the depths and illuminate aml photograph the 
secrets of the sea. Already in the December number of 1916, this magazine 
described ancl illustrated his automatic deep sea camera, for which the L, S&S, 
Navy Department placed the (. 4. 9. [estel at his disposal. to enable him to 
make tests ane experiments, Jor, Hartiwian soon fouml that he needled a diving 
chamber, wherein he could accompany his camera down on its perilous way. 

Alter several vears of work followme the close of the World War, Dr. Hart- 
main had developed a deep sea diving evlinder, organized a small! expedition to 
the Mediterranean sea, where he conducted. handicapped by limited finances, 
Interesting research work mm andl around the Gult of Naples. photographing suh- 
merged ancient rams of Roman palaces. of the sunken city of Paleopolis and 
tlso the subaqueous arch which Whaminates the famous (rrotto of Capri, Premier 
Mussolini himself overruled obstacles made by local authorities in Naples, hy 
telegraphing from Kome to Dr. Hartman his special permission. Europe hecame eater 
interested in the American submarine explorer’s work (Coutinved on page #38) egeeerna e 

The Man Who Found the Sunken Prehistoric City Off the 

Coast of Africa 

POOESSUCE Be 
pio bs. per Oe 

MM ——_i o——. 

IX conjunction with his consulting EUROPE 
f engineer, Mr. H. E. Serner, the : 
author of the accompanying article, wt Mame SOW : | Fain ore 
Dr. Hartman designed the steel cylin- ee ' 7 ‘ 5 
der shown in the accompanying pic- al cOmSECA | } %, < Ae 
tures. The editors have inspected the 
final construction blue-prints made by 

: — the famous Krupp steel experts in Ger- 
many, who built the 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. Hartman descended to a depth 
of 2,500 feet. Dr. Hartman and his colleague, Mr. Serner, 
deserve the highest credit for their energy and courage. el a Pace! 

Dr. Hans Hartman has just returned from Europe and this Tie map reproduced above shows the point be- 
exclusive story tells of the wonderful discoveries he has made iwera Sicily aid the coast af Africa, achere the 
in the Mediterranean, off the coast of Sicily. prehistoric cily aas discovered. 
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The above illustration shows few air- ee 
craft may determine their height above 
the ground by means of an echo measurement system. Die 
sound reproduc eros fastened fo the fuselage fram achicé 

the cartridge is discharged. The sound waver go to the 
surface of the earth, as shown below, and are reflected 

back to the craft. 

TORMIE REL’ the measuring of the depths of the sea 
| Was restricted to the seaman'’s lead with its measured 

rope or wire, In the niost nexlern times an entirely 
new methal for measuring depths has been developed, “TTre 
system of echo measurement here described is that devised 
by the well-known physicist Behm, who, after lengthy re- 
search, has succeeded in bringing his experiments to a bril- 
liant aml successful conclusion. The illustration appearing 
here shows low the sounding process 1s used for measuring 
depths. The solution of the echo-sounding problem was 
obtained when Belim used the damping agency, which the 
hull of the ship provides, to prevent the echo receiver trom 
being affected by the cirect action of the sound signals when 
they are discharged on the other side of the ship. 

On one side of the ship. by means of a cartridge, an ex- 

plasion signal is given. throurh which agency it is quite 
possible to measure slight depths of the channel. After the 
cartridge is released. an explosion occurs when it has pene- 
trated! 3 to 6 feet below the surface of the water. The sound 
waves which are first received by the so-callecl discharge 
receiver go down tlhirouch the water until they reach the 
bottom and are then reflected back to act upon the echo 
receiver. 

By means of a time-measuring device, the interval from 
the starting of the sound waves, after the cartridge has 
exploded, until the sound wave 1s received by the echo re- 
ceiver, can be measure accurately and produces a visible 
record. The exact tine which has intervened can then be 
read off on a scale. which may either be used for depth 
measurements or for height measurements. 

Tie illustration at the right 
fhoges the use of the souadiag 
process for measuring depths in 
the ocean. Some years age Dr. 
Reginald A. Fessenden obtained 

| 
a@ Gate Patent om fais spstem. 
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eights and Depths 

with Sound 
By Botho vén Romer 

When the measuring system is to be used by a dirigible 
or airplane, the sound producer is fastened to the fuselage 
from which the cartridge is discharged. The point of ex- 
plosion is thus clearly defined. The sound waves go down to 
the surface of the earth andl are reflected back to the echo 
receiver. Behm has succeeded in measurmg heights in air- 
planes using this method which gives an extraordinarih 
rapid estimation of the herght of the elevation of the air- 
plane or dirigible within an accuracy of about one foot. 

Measuring by Radio 

OR the last five or six vears the United States Coast ancl 
Geodetic Survey have employed a methad called “Radio 

Acoustic Ranging.” It is used to determine exactly the posi- 
tion of the survey ship during hazy or foggy weather or 
when the ship is out of sight of land. The purpose of the 
survey is to chart the coast lines at resular intervals out to 
a certain depth. In using the radio orethed there are two 
shore stations set out by the ship about 33 miles apart. Each 
of these 1s equipped with @ radio transmitter, receiver and a 
three-stage bom aucio amplifer. About a thousand yarils 
off shore is a box containing three hydrophones. At a given 
signal a bomb is dropped overboard from the ship and the 
exact tune and Jog reading are taken at that instant 

In the ship's radeo shack is a chronograph which records 
seconds with one pen and under-water sountls and radio sig- 
nals with another pen. As the bomb explodes, the chrono 
graph pen makes a dash on a tape. (Continued on page 737 ) 
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T EW YORK has seen in the rapid growth of the auto- 
mobile merely one more transportation problem. 
The task of keeping commercial and pleastire tralte 

moving has heen the greatest dilenuna the city fathers have 
been faced with in some time. 

To aid in the solution of this commercial conundrum. a 
new tri-borough tunnel has been proposed, which will link 
the boroughs of Queens and Brooklyn with Manhattan. This 
tube wll be similar in construction to the Holland Vehien- 
lar Tunnel, which connects New Jersey with New York, 
except that it will be larger and embody several improve- 
tents. One of these unprovements is the proposed doulle- 
decked tube under Manhattan. It will consist of twin-tubes 
passing under the East River and having mamerous exits in 

New Ways to Detect 

Icebergs 
By Dr. Howard T. Barnes 

Ati) University 

HAVE recently returned from an leebers Expedition, 
which was made for the express purpose of finding some 

method of detecting icebergs by means of illumination. As 
the tse of searchlights has been abandoned, since the for 
reflects back the light and blinds the eves of those on the 
bridge, it was my hope to develop some powerful lights 
which could be thrown sufficiently far ahead of a altip. to 
enable the light to penetrate the for and silhouette the jce- 
berg. In case the fog was too dense, it was mv intention 
to adapt a photo-electric cell sensitive to the infra-red rays: 
s0 that the shadow of the icebere coukl be made audible 
through one or two stages of amplification. We used para- 
chute Hares, but they do not seem practical, as they are too 
much at the merey of the four winds of heaven, Fortunately 

Above, diagram of the proposed tri-boraugh funnel, showing various exits 
to New York's main trafic arteries. Leff to right, cress-tectiom of tecin Ne eet 

inftiels under East Rewer. a ee ey 
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all three horoughs. In Manhattan it will be connected with 
wl the main arteries of trattic. passing up 38th Street to Lex- 
ington, Fourth and Fitth Avenues, and in Queens and 
Brooklyn tt will have one main exit leading to a strategic 
point of distribution. 

This tunnel, in sprte of its high proposed cost (S1(H),- 
CH.000%, has been looked upon with much favor and with 
serious thouglit on account of the huge success of the Ve- 
hicular Tunnel under the Hudson River. Its capacity will 
be 4000 vehicles per hour, which i 200 more than that of 
the Holland Tunnel. It will provide an easily accessible 
outlet tor the large aniwunt of traffic which daily ples be- 
tween these home boroughs anl the Imsiness borough of 
\lanhattan. 

eee 

I was able to stumble upon a simple method of detecting 
webergs by using a low-pitched submarine microphone, 
which gave loud ancl distinct sounds of the melting iceberg 
six miles away. Temperature changes are also noted in 
the water at considerable distances. 

Diagram rhowerig 

parachute flare amd 
fight effect an pAete- 

electric cell, 

=" = 

at 

= 

old 

= 

At left, submerged microphone which picked up sounds of melting 
jeeberg six miles away. 
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A Distinct Novelty In Winter Sports 

Is Here Presented And Combines 

The Art of Gliding With That 

of Skiing. 

LIDERS have been flown in various wars, such as 
by romining dawn a hill until the glider atiaius sufli- 
ciel fring power to ditt ats acenpant alewe with it: 

Wt other cases gliders lave been towed by an autemolile 
mith ats wines domed suthicient Lifting power in the air to 
strstih its plot, the tow rope then being cast loese, adhe 
welche a considerialde chadatnece can be neotided fey the lider, Pie oshi- flame 

fale off, This new sport of ski-platitw whieh bam here presenting 
sloouilel divel areat taver witha) devotees of oiteluar wanter 
aparts,  Admest site kind ot glider wall da. deat the tailless 
ge bere ihistrated toast preamimenth is tdeahy suited ta 
this mew sport. as there is die tial to drag chown om the ski- 

slule. Anather way oof alyrating the tial diflicully, i a 
straight-wing elder of die ortherlox ivgeu: is ter fie wisend, is to 

place the tail in frontoel the slider, as one et the accompatny- 
mur allasinitions shows an the sane order iis the erly aire 
planes which frequently awl the tatl or stabilizer i the front 

nistemd of behinil. 
Qne of the pictures herewith shows a German tailless 

chider of the power type: that is. it is fittel with a simail 
cmine in the rear. torether with a propeller, so that once the 
elicler is launched inte the air. the pilor ican nerotiete a uel 
longer flezhi than he coukl with an engimeless glider, The 
pivture at the hottont of this page 
Blows the iierenisecd span which cun be 
puinpect with skis alter coanimey dawn 

When ihe lider is aged In other 
words, this schwme AMOS 10 2 new 
wa Of launching a.civler,  Reeenthy 
at airplane was launched from a spe- 

citl framework halt ap -arownl a 
amin antomebiile, aml iis is: another 
surecestio for orclider  enthustasts 
Working drawings tor building eliders 
have appeared in past numbers of this 
marizine, motably in the June, fuly 
and Atirust ; also in this issue. 

_OASRAM SHoWw ils CoOAYTRS 
xe SYS TER 

hotve—lrrarngcment of simple cautrels ea 
hie shi-} fare Photo a hieki—tathedrss Gers 

mnan pager afndey 

For the purpase of ski-planing the 

EsTnet dees thet necessircils mise te 
| 5 ' rig Te oa r . = 1s pp Ky 5 . : 

itt iraati large MBS spread ue 1S Gtater tail may be ae frent. Greater juntp 
the case (Ceantined on purge 949) atained qeith shi-plane shasca below. 
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Phe airigihte landing station shown above is ane of the newest German ideas—note the 
fgualizer Aanging fram the stern, 

HE ferent tal! iestion “Whirl i the letter, airship tharity than Dr. Rolrhach, iaider of same of the larerest 
OF SUPP Rne So Wiis never mere tnpertant than at the Cerman airplanes. The ouly existing machine that crmld 
Present moment and the wivinitaes of both are be depencdel upo to cover the Cape Werde—Fernando 

rapidiv lalling inte Norculia lap were 
(hefinite channels ail fein : = Fe a a eee a he the D0-N. which 
CAL HTN aa La If CON PLANE Fi L wonlel prehably Waive 

mercial tari, to he altere:|) far the 
stating the situa- ~~ DWREHIPS (OE TRIPE =~ ~_ purpose by adding an 

tion in its broadest, | eR FUEL awe ar ere | extra tank for fel, 
simplest form, — the | . ee re 2912 pais . Which would also re- 
airplane has spec oon Pm . duce the useful load. 
its side whife tlre: oo iG ee ti ne Al” It is pvenerally  ari- 
LITShip possesses preal tn ee a ey a mitted that the per- 
raxtitis ol-action. The =" OHOLUL eae celitage Of useful boa 
Airplane, of course, of ae La TAREE will tem ta decrease must he considered in Pe transport 2912,000 ponads per annum from "Frisco ta Plonedula, tcantd with imerease in size. 

Peper e ft 2 mrsai ps wetdrng T02 trips one aeay; [YF S7-ten fying boats availa two types: the land | ! Thea derransi were ke 
1 Be régnived ta make 2,912 trips ane scay per annum, s decrease may be machite aml the tlying arrested for the tine 

boat. In the niatter | : being. by increasing 
of spec we have seen that the airplane has far outstripped the wing loading per unit of area as the size increases, but 
landing-faecilities. The Selhienuder € up Race machines, ro- rt cannot be quite dowe away with A five hiondred mile 
ing 368 miles an hour, require landing range ior the G04) pound Aving boat 
areas offered only hy broad stretches of is all that some authorities predict. 
water, In the same way, the lirgest T[OR trans-oceanic and other long With the airship, on the other hanel, 
airplanes are fying boats (for example; . flights where passengers and freight the elliiency merenses with the in 
the DO-%, CATT VIE lo) passengers ) are to be carried, the dirigihle would crease Ol the size, up to between ten 
Iecstise it Seen liipractical tu have seem to be superior, The pay load for atl Atteen million cubic feet size and 
such tremendous welrhts taking off ane a seaplane is 22/3 ounces for each about 300 tums litt, On the oaceasion 
Tackling from the #rownl, and if con- horsepower and 344 pounds in the air- of the launchine of the B-1H. the 
crete landing elds are essential, a ship. The fuel cost per pound of mail editor of the English review rays 
forced! landing would be fatal, wherens carried by plane is $1.85 for trans- scl: “He its very ttature. the airship 
of course, a flving boat can negotiate Pacthe service and Ife by airship. is a long-dixtance. Weielit-cartvine girs 
an cmerzency landiuw anywhere over The efficiency of an airship increases craft, proving most elicient ard oeeo- 
the water, lake, ocean or river. Speer] with size; for planes the efficiency namical in the commercial sense when 
needs water, and size needs water. so rises but litthe with greater size. engaged on loans journeys and trayel- 
the development of the gigantic com- ing continuously by dav and by nivelit,” mercial transport airplanes is toward Commander Barney,” desieier and 
tie Hsing lyoatt, as word scent to he the legical procedure. builder of the R-LOU, sais, “Over loug distances, the air- 

Phis, however, is comparatively limited in its range of ship is safer, more economical and mere comfortable than 
action, ‘The main reason why | the airplane. For short dis- 
tie plans oof the German tances—up ota Are huiulresl 
Lufthansa for the establish- niles—the airplane is, aml al- 
rete of rewular traw-Athintic wars will be. superior to the 
irpline service between Eq- wirship.” 
rope aml South America have In Europe it has been found 
been delaved, is Linc tlie Learige- that airplane travel “at 100 
ext lea—hetween Cape Verile miles an hour, ata fare slichtly 
and Fernanda Noronha, a «lis- ereater then that of the rail 
tinee of about 1500 miles— was, will aetraet trathe from 
cannot as yet be covered by a the raihwavs, The tendeney is 
large commercial pline, tor the to make the machines carrey 
radius of the present machine nre pPissengers rather than to 
is not sufhcient. A range of i naike then wo faster: this 
less than 500 niles for a ai interesting comparison betqveen the freight rate by airship Mes increasmge the paying chine of S00 pounds weiht af &3.30 for pans Paci eed fat | [oad ‘ther the pe a PSR tee ‘ ya fer pound for trans-Pacifie service and airplane Cw rather Chan imcreasing 
sé estinuuiterl by to less gn an rate of $11.12 fer pownd, Passenger rates, seme ratio. (Comtinued on page 951) 
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HALE MILE \ WELDER 
PIPE LINE BEING 
TOWED OUT TO SEA. 

Half Mile Off-Shore 
“PLUS CLTRA" ni sales service was developal i 
Santa Crue bv the Gauteral Petrolésn Corporation 
gt Cablornia to supply fiel to the giant Santa Cruz 

Porilaml Cement Compinv’s plint Tf miles trot that cy. 

Sleds nader the Auge pipe svere A pipe tine one-lakt mile line gind solidly welded inte a 
rue a shay ag it slid doacn the rin “noele time was dag)an the door ot the Pacitee Ocean. This 

ccay, achich, as may be stem oom | unwyie project, the only one of its kind im North Ameren, 
. a i 2 = | ® 

fhe plota fa tbe te}t, looks feke @  pernvits tankers ta disclsirge cargres to a shere pumpin 
fang rivclraa! track, Yue plate 
shoces alow iystrafes fbe sctiod 

‘a fee r agit i iM Fé pipe =r ne fe fie 

station avhich. will tarce OCA tkartels per diour inte storage i 

tanks with a eapacity of 24340000 ceallons, doeatend two an 

[ed Taser Gey Ame Ln Gare rtiecr a z hali miles tnland. “To lav the pope 

the pipe aae-deelf mile aut fran Belogs — seriraai Hine, it Wis iecessirs ta lcvilel 43 

Hits spolia conmect it tathe tember ties af pipe line complete on share, meant toon sterls 
lying off-shore,  omile ome fo see, dnt, over a. thickly trreaserl ranmwciy, 

tw it te sei wath the micl ot a ane: 
— = at At a distunee of about three theo 

| ad feet dro ihe shore the pipe 
| wins Ceinectd te the ECT ee tiatks et 

the ship oceliverimer the oil, Mle 

apecraliadt was tiishecd mi an leur. 

| Ano tanker tying one-half mile off. 

aris. Fawkes : Eng phere, by uneerite of a flexible Coates Ne, 

STATION. PIPE LINE CONCRETE! | con pimp oil throng the widerisater 
pe aa (ve Mie LOM) PIER | hi Ni fine te the shore shations, 

anes May Land om Covered Bridges 
[* our rapidly 

erowinge ches 
the problem of 
Transpo tiitenn 13 

vest adilheait to 

serlica:, (ena ee ta 
facilitues ati 

those for treielit 

traltic fil te mect 

the Tnpuireni@i1s 
of the modern 
eltv, At present 
the rouds are 

hupelussty ovetT=- 

crowed, with ve- 

hicks of every 
hese apa ian, ati al 

those wlio daily 
noniite to sone 

lane center of 
hasiness know 

only too well the 

deplorable Coneli- 

ticks eXisting WL 
rity subwires, ele 

witer| tals ariel 
traits. Llevated 
wilks sanel high- 

wars dive been 

Suggesivil ws a 

means for elit 
Rites Comers. ai 

both pedestrisa 
ail velucular. 

The illasiration 
reproduced fie re 
ghiows an elevaterl 
coverer) bree 

Spanning a 
wilerwiar. Such i 

structure wold 

provitke tracks 
ior trains andl 
trolleys as well as 
roids for auth 
iodides atiel yar- 
destruins. J he 
Tips vieseqlil aes Caa\'- 

erol over warn 

cher 4 | Scere | 

rimnciy for lanl 
wer ck dl tikaner- 

etl airplanes fi 
wooulel cls toe 

joassible te lind 
clirtaibies oat tee 

top Of the bride. 
as shown im ile 
artist § cemiceptiot 

Covered bridges map serve as tanding Matharms for aireraft in the city af fide faetarre, coh Chie bebo city, 
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Five Million Cu- 

bic Yards of Mud 

tooo Acres of 

Land—.450 Acres 

field Space 

Compose Se 

N. J 

Ag rport. 

Caucus 

Below if shower onze of 

fhe faa duge dredges 
vecing @ pipe fine 20 
mcies in diameter aad a 

Half @omiue feng. This 
dredge fumps 25,000 to 
$0000 enebes percds al ry vet 

per day of 24 fours, 

SCH Evy 
LOOSENS Put 

Ahove—The method of looteaing the mud fram the hed of the 
te means of carrying ay, aad 

frijugal pumps. A osereee loosens the mod and @ centrify gat 

fumes monated on a2 flow! fueas tis seii-legnid omvatteriat 

thrang& te tection pipe aad delimers if to the distributing 
Pipe limes. 

By H. Winfield Secor. 
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VQ) preat enrimeering prajects are HOW heing 
undertaken by the New York Au 

which, when completed, wel 
amoung the leaders in airport 

to which we only artach ridinary tote, 

of discomfort, being wsed to reclaim 1; 
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these airports will he located! Imagine a wall of 
silt, ane Square vurd in cross-section, Stretching trorn 

New York to Los Angeles, and then vou will have 
sottie iéa of the enormous mass of material used in 
Wak ing one held of a thousand acres and Lisle Quan 

tities of tial suckecl from a river bed, and one oj 
148 acres liv the same process anc also by livdrautlic 
grading and filling, The “wall” is showr helow 

Th est Two airports are ciate om ft huge scale 
Th e| I li 4c ities WA rll imeclude HI per hanedt 5 how-room 

for airplane builders and dealers, display space, 
service space ancl storage room for accessory manu 

tactuning fins. One ot the telds provides for eqn 
plete hotel tacilitires, ratlroad connections, and auto 
mone highway facihtres, which make it the lores! 

airport ion ihe congested City of New York. In 

other words, these airports are planned to be lin le 
centers of aviation, where everyone from the mani 

Soha to the passen@er muy be taken care of. 

the sift fo thre land dey cen 

Terminals, Ine. 
place New York City 

factlities. Think of mil, 
the siruiicance 

which 

[S90 Y4SAD 
AE A 

rsiy laiel on 
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The Secaucus Airport is located in New Jersey, 

just three ant a halt miles in a straight Ime trom 

the center of New York City. Previous to this proy- 

ect it was notlung lan a luge feld of mwarshiand, 

utterly useless, and without apparent value, A 
thousand acres of this huge plot has been reclaimed 

by «dred itty ge th é Hackensuck River and piu mping a 

stream of rudd the rough a 20-inch pipe tor a distance 

of Bett a mile and more to the held. qf he entire re- 

piktadi. iytetdy more ‘th atl 2 500, 00) cate wat “i of 

eiuid have been dredged and pumped into the teld 

over a foundation of broken rock. The layer of mud 
jound on the river bottom consists of = feet of 
soit nul, 14 feet of tough blue clas and the haliace 

in red to yellow clay. This comlnnation ier been 

found to settle very quickly and dry very rapitells 

on the surface. Huge dredges and centrifugal pumps 

of enormous size, cestributing 25,000 to JUUG0 cutac 

Science and dnvention woo 

North Beach, 

N.Y.—Streams of 

Water Cur Ele- 

vation of Hill 

Half and Mud ts 

Pumped into Bay 

ro Provide 145 

Acres of Landing 

Space for Planes 

Relaw ii shows one al 
fhe pipe dimer a eich dia 

tribote fee mud ard sii 

fo fhe marsh tard wred 
on fhe site of fort aire 

forts. 

a SETS 

ELECTR: PUMPS 

750 ALP. Ear 

At Norté Beach, HN. Y., fhe $$-foor fill avas spr aped mee a 

ranrentrdted stream of qaeter, which washed the earth ite a 

sump hole, from avdich it was sucked and piped into the bea) 
behind @ Gebbdead, to extend the airport adréa. 

yards of liquid material every day for <4 hours, ae 

rapid! ¥ completing the Secaucus Airport. When finished 
it will open to the aviation industry one of the world’s 

rreatest markets. and will offer to passenger transporta- 

don facilities which heretofore have been impossible 

The North Beach Airport on the shore of Long [sland 

iS a seaplane hase for the coastwise aviation service 

which has grown to luge proportions i the cities along 

the Atlantic seaboard. This seaport, shown on left, 

represents a ner piece of (Ceutinned on page O58 | 
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They 

Precariously perched  definad 
ramerat and sounderecording 

equifmeat, Qreector Sutherland fung on 

ANY a motion picture 
thriller has been filmed of 

dhe “EKncehts of the rom 

tie rou at at remained for the 
alkies ta sounrd-hilm a pilot of the 
aciiug track trom the head-end ot 

Hs machine—and at a speed of 100 
niles an four | 
The nln appropriately i named 

curnimr Ly lhe place was 
Riverside, Califernia. The track is 
of the cirt variety. Piloted ba 
Krehard Arlen, star of the tim 

ant J'rancis AicDonald, the cira 

burned op the track. On special hx- 

tires mounted at the forward ends 
of the cars, autemiatically operated 
cameras and sound recording ap 

paratus repiste-ed an accurate 
wistial ane aural impression of how 
it feels to tear off lighting miles 

halt-nile oval. l'raypectedl, 

ith the features ol the 
drivers shown im close- 

ups, the hhn atfords the 

audience the thrill of 

Ol a 

uh 

for several laps af ihe course, 

Seience and [mvention Or” 

ade Talkies 
at LOO iles 

an Hiour! 

race driving carried out with a 
realisi extraordimary on the screen, 

Another thrill for the nlm was 
achieved through motian- and soundl- 
shots wide trom a bridge spanning 
the track. The clearance between 
track aiid bridge was merely sullicient 
to permit the squat raciig machines to 
get wider at by inches. Picking uj tlie 

oncoune ers as they skidded around a 
distant curve. the cameras recorded their 
progres: down the st'aightaway. A 

microphone suspenmled above the bridge 

recorded the rout of the autonobiles as 
diey thundered ite the eve of the 

Ceri, 
lutent on getting the utmost om of 

the situation, Director Sutherland 

took his place tehined the auto- 
Watic cameras meuited on the 

Arlen car and delivered instruc- 
tions to the star for several tast 
lapis, 

(Phew ot aoa all 
feos, Aric heir Jl iy = 

fea, star of “Bara 
ing OO AS oan bo- 
grea pire fog dvi 

ers helmet in the 
feesence of fiarry 
Alarfe, 1927 race 

thampron and one 
of the fest Apagen 
“larraats af tie 

roaring ved” 

1 Ht a . i ! . : 

Shooting fram a low bridge spanning the track, 
the camera wietn cavgal the pacers Conting heated - 

ow itfo the cameras rye 
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Passengers, fuel and a parachute aré 
Provided for in oa rockel praasecd Jy 
Professor Robert Obertit, of Gor- 
Area, iT mdlel af Rae i Aueds tie oe 

ia the OFA film, “Te Giel ta ake 
Woon.” Prafersar OF ert) coos atc ce 

ed @ prize by fee Freed goprne 
ment for advancement in aerenaute., 

4 osfpertal camera 

ated fiarameter cere 

aifteched ta Profes- 
cor Ceoededfard’s rack- 

efe fe Fed apg fire 

ai faad altrinde 

reached at ide lenis 

of fice Aigit. Pave 

aie, enahied 
then ty deal aortl- 

ant fen fete phe 

Trreamewes, 

Pee aatere of the racket 
Aldiae i auld emake a 

io fy afoav altitude af 

Fligat @tmarhheric re- 
aii e, 
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Wok these liquid 
Propellant rocbets 
Dr. Gaddard Aas 
condueled metny ea 
percnenis “el Clarke 

Cneversrd y. Al 
roche! of fla fppe 
rhe eB witimately 

reach the moon! 

Nlarch, 1930 

Liquid Propel- 
lant Rocket Will 
Make karth-to- 
Moon Flight 
Possible, Says 
Dr. Goddard 

HAT may he expected of the new rocket-propul- 
sion scheme for aircraft?’ [tft one Innits the ques 

tion to inchule only those planes already equipped 
with rockets, or bundles of rockets, the answer 15 nathiig. 
li. however, the question includes the adaptateon of my 
liquid-propelled rocket to airplanes. the answer may well be 
coer weg, 

First, the question arises as to whether or not rockets will 
supplant the present gusoline and Diesel engines for pro 
pelling aircraft. Black powder rockets, such as have been 
used in the recent rocket fights in Germany, cannot sup 
plant present engines. Even hundreds of tons of such rock 
ets would not be sufficient to send a small craft across the 
Atlantic. This ts qinte obvious to all trained engineers and 
has, I believe, prejudiced them against the whole racket prob- 
lem, ancl possibly retarded the development af the rocket's 
real contribution to human progress—that of the use of liquid 

propellants for rapid transportation. 
‘Today, if a rocket were to consist of a large propor- 

tion oi liquid propellant material of greater heat enerys 
per pound than powder, and this were burned eth 

ciently, that is, if most of the heat energy of the mate- 
rial were convertel into energy of motion of the 

ejected! gases, then very great distances could be cov- 
ered with a rocket of moderate size. 

Most engineers do uot yet realize that a recket con 
sisting chiefly of liquil propellant can be very efictent. 
The rocket usually considered is the black powder 

PRESENT 
PLANE 
- 

Hurted through the air by the reac- 
ton of expanding gases, fhe racket 

retches a Ayrng efficiency far digher 
thaw that of today's airplane, and fie 
liguid propellant rocket fas proved 
ifstelf defimitely superior to the racket 

in avdrch powder forms the fuel. 
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country. 

this type. 

rocket, Very little of the mass of such a rocket is ejected 

as pas, andl this gas has such a high speed relative to the 

rocket that it takes with it most of the energy of the charge. 

With a rocket coniposerd largely of liquid propellant. on the 
other had, the speed of the rocket itself beconies very high, 

s0 that the gases. after ejection, possess a speed! that is the 
difference between the rearwarcl speed of ejection atul the 
forward speed of the rocket, and this resulting speed will be 
low after the rocket begins to travel rapidly. When this 
happens, much more of the energy of the charge will go with 

4d moon rocket of convincing 
pee and appearance will 
theeld dAmeri¢cass who 
aiea te film, ST he 

Girl i# jee ‘doon.” 

By Prof. Robert H. Goddard 

GODDARD'S 
extensive experiments with 

rockets at Clark University have 

made him known as the foremost 

authority on the subject in this 
You will find his discus- 

sion of liquid propellant rockets 
especially interesting, for he has 
made an intensive investigation of 

Science and Jnvention 

the rocket than 
with the ejected 
eases. 

The possibility 

of covering Very 
great distances by 
such a rocket as 
sbove mentioned 

was first shown 

theoretically in 

my paper, “A 
Method of Reach- 
ing Extreme Alti- 

O33 

tudes," in Smithsonian Miscellaneous Collections for 1919, 
in which calculations were made for various propellants, with 
the effect of air resistance taken into account, 

The efiiciency of a liquid-propelled rocket can exceed 30 
per cent, but only if it consists largely of propellant matertal. 
The rockets used in the German rocket planes cid not satisty 
this condition, and it is very improbable that their ethciency 
equaled! per cent, 

as compared with the ordinary airplane is counterhal- 
anec! somewhat by the fact that the rocket must 

contain all of its propellant material, whereas with 
the present airplane engines a laree muss of air 

is vse) alone with the easoline. the wert 
of this 

This high efficiency of the rocket plane 

air not, of course, being included 
with the plane 

This utilization of att by the ordinary 
aitplane engine, while an acdvantare 11 
repard to werht ot propellant at rather 
law elevation, is ie very factor making 
tt entirely unsuitable tor travel at high 
elevations. It cannot possibly be a com- 
petitor of the rocket ilove a certam air 
density. As to tle matter of speed, the 
rocket, and also the rocket plane, has 
much greater possibilities of high speed 

than has the ordinary airplane. Tiie 
Howing of the rocket, or rocket 
plane, at the encl of its course can 
be accomplished hy air resistance 
mul need require no extra tuel 

Aml now we cone to the question 

which fascinates so many all over the 
world—How bong will it be before a 

rocket (Confimecd oan page 1053) 
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Tesla Maps Our 

Electrical Future 
Simple Daylight Television, Baby Electric Planes, Cosmic 
Rays of Tremendous 

QO vou use an aliernatme- 
current idiuction motor ? 
A. high-frequency coil? 

A filkmentless vacuum 

lamp (such as the neon lamp)? 
eee At least vou know these 
things and benettt by their use, 
as most of us do whe live in 
this modern age of wonders, 
And vou Will be interested to 
know that’ nat only these hat 
any other modern electrical 
methocks atul applances are 
conceptions of the brain of Dr, 
Nikola Tesla, perhaps the 
createst masier of electricity 

alive today. 

Fundamental—that is the 
word that tells best why Dr. 
Tesla’s name is less commonly 
heard than that of Edison. For 
practically half a century Dr, 
Tesla has occuprecd himself 
with the roots and essences of 

his chasen subject. How es- 

sentially necessary to mealern 
imlustry, offices, aml hones is 

alternating current! For most 
itlustrial requirements, direct 
current 14 thot suited at all. 

Joong-cistance transmission of 
sich @ current 1s wasteful and 

inpracticable, as no simple, 
efhcient machinery is available 
tor generating aml transtorming it at high voltages. Alter- 

nating current, on the contrary, 
ligh voltage generation and to transformation into current 
of any streneth or volume as well as into direct current, at 

Without alternating current, in short, 
we could not proceed with modern life. Yet more than 

the point of use... . 

lends itself admirably to 

By H. Winheld Secor, E. E. 

One of Dr. Tesla's striktag expertnicuts. A blare of 

light produced in a filanwniless bulb by wireless 
fowrer fransnutted frou: a loop carrying terrific 
CurrcCHSs ascillating cig Py! efron (aes por a Cod, 

a recent witerview, 

10/7 

Intensity Foreseen by Scientific Wizard 

forty vears ago Dr. Tesla cis- 

covered the principle of this 
form of electricity, invented 
machinery for generating and 
transtorning it, and introduced 
it to a world which until then 
had been liniping along with 
direct current as best m conulil, 

Dr. Tesla’s service in this 
inmmense fell opened up by 
him is summed up strikingly 
by Dr. A. B. Behrend, in his 
book on the alternating-current 
iuluction meater:—"Were we 

to eliminate from our industrial 

world the results of Mr. Tesla's 
work, the wheels of industry 
would cease to turn, our elec- 
tric trains and cars would 
stop, our towns would be dark, 

our mills dead and idle. So tar- 
reaciineg 16 this work that it 

has become the warp and woot 
of industry.” 

Because Dr, Tesla knows the 
principles of electricity and 

has checked his knowledge in 
practice, he 16 able to speak 
with certainty about  elec- 
tricity not only of today but 
also of tomporrow. . . . His 
forecast of the electrical fu- 

ture is not that of an imagina- 

tive “philosopher,” but of an 
experimenter and calculator. He is sure of what can be done. 
because he knows what has been done—by himself. Some 
results of some of his conclusions he imparted to me in 

“Neon lamps are in the public favor and are being used 
for store windows and in signs (Continued on page 1124) 
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rvelous 
Telescopes Enable Astronomers to 

By Joseph 

Gbeerving the __ id you know that there are twa 
lars in fle Mi kinds of tel gseopes relracting and re- 

hg flecting? In the first, light posses Wilson O8- through a lens whieh converges the rays | ; il servalory. ta focus where the image is magnified ee ; “i? re a, ‘ “leh by a second Jens or group of lenses 
called the eve-piece. In the second, a 
large toneave mirror of glass coated 
with silver throws the rays back toward 
the upper end of the telescope, where 
they fall on the cye-pices. 

Lv Se Callan my 

Exterror west of the Wi [Filson 
Observatery, which comaings a 100- 

rica reflector, 

Pie present qvorld'y larg. 

fst felescope, a T00-tecd 
reflector at Carnegie fn- 
stitution, Mi, IF ilson, 
Califorma. Relaze: The 
Mos! decurate fime-ficce 
im othe) «oquorld, «where | . i ) Cvervationt are made Bay! Pi , | 4 a ) PH PA | | throng a b-ined transit “a a j oe fae 7 circle Naval Obrerva- 

tery, IPashingten. 

SR. SAMUEL ALFRED 
MITCHELL was recently 

honored for his announcemen 
that he had completed measuring 
the distance to 1000 stars. Dr, 
Mitchell 1s Professor of Astronomy 
at the University of Virginia and the 
director of the Leander MeCormick 
Observatory. The MeCormick Observa- ainsi 
tory 16 on top of Mt. Jefferson and this announce- 
ment, coming trom the famous astronomer, jis 1 freat 

contribution to the science 
at astronomy, The Me- 
Cormuck  Observatar y¥ thus 
leads the world in measuring 

distances to the stars by j 
the parallax method and a | 
is TOO ahead of tis mear- 
est competitor, the University of Pitishurch. 

In measuring the distances to stars, there is ouky 
one direct way of performing the work. This is 
known as the trimonometric metho “rel comsists 
in taking photographs of the same star Iron op- 
posite ends of the orlit of the earth as it moves 
around the sun, This gives the «astronomer 4 
known base line from which he ean compute the 
stellar cistances. It takes about half an hour to 
expose ihe photographic plate, Aiter this has 
been done with about 20 plates for the same star, 
the parallax is measure]. 

by calculation tlhe astronomers are then ahle to 

fet the distance to the stars they are measuring, 
not in jeet ar miles, Init in light years. Light 
iravels at the rate of 186,000 miles a second, 

Pike tube of the 40- 
rach refractor at the 
University af Cii- 
cago i 63 feet long. 

Even the boys on the streel are interesied 
in atfronomy, flere is a typical city 

sidewalk telescope, avhere 
Jor ten cents one can 

observe samy pots, 

we! 
Ewing Galloway 

5” LA 
— 

\ i; 

< 
If td oa 
of the 
great 
a siram- 
jomer 
fF lam- 
marion. 

Adjusting the great 
fyuatorial af Green- 
mick Gbrervatery, 

artuaruy! amnencanraciohietar Sori 
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y S of Scie 

Measure Distance to 1,000 Stars 

H. Kraus 

With the newest “eve of seaence, Hie 
world's greatest telescope now being built, 
we may expect wo solve the riddle of the 
canals of Mars and the mountsing of the 
room, and will be able ta triple the ouim- 

her of observable stars. This gigantic 
icleacope, weighing 1,60 tons, will he 
halageed like a wateh. The observer will 
cit inside the structure, and move with 

the instrument, liku a bird in @ cage, 

An interesting Photograph af 
the moon, Tie new telescope 
wi! emable ug fo s¢é@ nroon 
arear ar amall as a cily block, 

The doge sewworld's 
telescope mony nader 
construction. Arrows 
forat fo omen shown 
for comparrson. Ee- 
low, aboard fastened 
to the end af the tel- 
rscopetorecord ipods 
af fhe sum, JArs ss 

host Father Ricard, 
of Santa Clara, Cal- 
tformia, called the 

“Padre of the Rains,” 
gets fis informetion, 

A oscanderer of the shies, the 
comet (Pulk, Tate central beam 

of tits comet te at least a anil- 
frow mufes fong. The ware 

dashes acrass the preture are stars. 
fhe fMhotodraph was taken at the 

Yerfes Observatory. 

Near Boston 
ftanmds this 
fistorie latd- 
anaes, ff teas 

used for test- 
rig feases by 
ange ivan 

(lark, famed 
for fig qeorh 

reo ote F's, 

Pr the reader will look at the illustrations on 
this page, he will note that all of the telescopes 

are mounted at a peculiar angle. This angle ts 
called the equatorial, and is predetermined for the 
position where the telescope is to be motmted. 
The angle ig exactly equal to the latttude of the 
olserver's location. This cases the telescope tu 
be mounted exactly parallel to the earth's axis 
ancl enables the observer to follow the path 
of any heavenly body with remarkable pre- 

h' cision, and without the necessity of manip- 
; # ulating too many controls. In the new 
7 ricantic telescope, with a mass of 1,600 

tons, the astronomer located in the uistru- 

: ment itself, moves with the telescope. Ile 
new merely press a button to swing the 

a entire structure noiselessiv back and forth. 
The cost of the new telescope at Alt. Wilson 
is estimated wt 312,000,000), 

——— 

A mountain 
telescope. 

The Perkins 

telercope, 
Ofierudory, 

r Th ET - . i ig L —a APL \ = 

——— 

WAAL 4rrernmanracdiohietar com 
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Towers that Pierce the Clouds 
See page 216 

The Story of Tornadoes | 

Building a Short-Wave Receiver | 
Make Your Own Fireworks} % 

i How to Make an 
Outboard Aquaplane 
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ANY a misty Manhattan day 

has seen the Woolworth 
~~" Tower's top hidden in rolling 

clouds, invisible to all but airmen 
flving above the city. Now, 
aiter vears ol supremacy, the famous 
tower has been surpassed in height 
by the midtown Chrvsler Building, 

which reaches into the clouds a total 
oft S08 feet to the Woolworth’s 792. 

q nie 
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Towers Pierce 

the 
Building 100 Stories High, with Popu- 

lation of 30,000, in Prospect 

By Marguerite Kujawska 

But structures of greater height 
are in prospect, and one of them 
is certain to reach completion im 
the comparatively near future. 
This is the Empire State Builil- 
ing, Which when completed will 
have a total of 8/ stories to the 
Chrvsler’s 67, and will rise, with- 

out its proposed mooring mast, to 
a height of approximately Iii2 
feet. 

It is when we come to the sec- 
onl of the prospective structures, 
however, that the office building 
of the future presents itselt in its 
most astounding development. 

Left — Prospective Metropoltian 
Life Building, compared with 
struciure i replaces at Fourth Av- 
enue and 25th Street, New Fork. 

ner 
7 f a. : a! 
| “| | 

iy 

I 

July, 1930 

fire lef tre SOG- 

foot Chrysler Busla- 
ing has been acd- 

vanced to ils G/ik 
Roor, The Chan 
Tower appears at 
the fefi of the 
cructire, AROUE 1s 
shoum fhe “cupola” 
wih, tts mreghly 
spire of stainless 
sicel—itighest point 
on Manthattan— 
looking foward the 
Eus! River and 

Lang Island, 

rs 

| In the pieture al 

' 
| 

The proposed building af 
the Metropolitan Lite In- 
surance Company, at Fourth 
Avenue anil 25th Street, 
is designed as a structure 
which ultimately nay be built 
up to 100 stories; and though 

: the wumediate plan calls tor 
os the erection of int 32 stories, 

the foundations to be laid 
) are definitely calculated to 

| support the 100-story structure. 
The Metropolitan's home office force 

comprises more than 12,000 employes, 
hut the rate of expansion points to a 

future payroll of 30,000 employes as a 
practical possilnlity, and tt 1s this the 

Ta ascending order, four company has borne i minel, aah 

successive stages i the Truly macdern im conception 15 the 
consiruction of the 6f- company's proposed structure. To the 

story CArysler Building first setback thie taterials used would 

are shot here. Neale in include a considerable proportion ot 
the picture above how the masonry But above that pormt. the 

work of bricklayers has tulding w ould be carried out entirely 

been jut on @ systenutiie i metal and glass. No extraneous orna- 

basis of mass production tment would he apphed. The vertical ac- 
cent of the immense building would be 
emphasized by the corrugated form of 
the structure. 
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What to Do is 

_ When Your Outboard Balks 
| By J. Phillips Dykes 

See Page 307 

The Truth About Sea Serpents 

Make a Collapsible Boat from 
Old Inner Tubes 

The SCOUT Secondary Glider 
| By Lieut. H. A. Reynolds and 

Martin H. Schempp 

Ideas for the 

Machinist 
ie 2 
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{EY PF HEN eglobe-troting friends, re- 
W turning from Kurepe with the 

enc] of suttinier, seek to Teale 

we Ww ptli Teyeres ai sun Serpents on the 

Way Oe, do not be too caustic in OU 

conmeuts alaut wet ocean liners. ‘The 
ocean entolids many fabulous creatures, 
save lor. Paul Bartsch, deep sea expert 
uf the National Museum, im Washine- 

ton, and who can deny with tality that 
such a moister exists ? 

Science bias mo authemtic record of 
a sea serpent: that is. none has heen 
captured, measured] and preserved in 
a muscu, but scarcely a sunnier goes 
by when one 1s Wot reported from some 

vessel or seaside resort. Masquerading 
under ominy tmiunes—kraken, kraxen, 
krabben, korven, ankertrold, so¢-hor- 

rel, soe ormen, horven aule-tust-it has 
been celebrated] ain literuature ancl folk 

love from mimeniirial times, 
“Seu serpents, siavs Dr, Bartsch, 

“have outcloubtedly cdecreasecl im size 
and owmber since the  Lrolihitinn 

Antendiment aad Wolstead Act went 
inte effect, but PT woukl not cure te as- 
sert adefaitely that there is mo such 
“Teanture, ; 

“The ocean is virtually unexplored 

Science and Invention 

Sea Serpents, 
Famous Deep Sea 

at] 

Thinks a 
I’'xpert, 

Are Not Delusions, But Illu- 
SiOHS . . Presented by Giant 
Squids—F earful and Danger- 
ous Relatives of the Great 

Octopus 

oe Tito 

= area oer ey 

By Alma Chesnut 

territory, but we know that it supports 
many torms of life that are almost 
unbelievably fantastic. [ have seen 
many strange sights during ty vovages 

Phe graut seer hes been fmown to 

ufack fishing Gouts. 

of exploration, which have taken me to 
Furope, Asia. the Tortugas, the Philip- 
pines, the Bahamas, Curacao, and many 
tither ports, Few woul belreve that i 
jelly fish could kill a man. yet in the 
Philippine Islands a boy dived inty a 

figantic speciien and was dragred out 

vars. | 

This of the water cede. 
INSEE, 

“There are several plausible expla- 
nations of these perennial sea serpe 

mvscli once thought T saw a 
ktaken, Tt was tn POO and Tooawas 

eriising in a litthe vessel at the southern 
tip of the Philippines, just off the coast 
of Boraoce, We had come to a place 
Where coral reets had formed a qnict 
harbor and ihe sen wos deadly calm. 
Aly companion, the Commissioner ol 

is ouly one 

Fisheries for the ishinds, was Jook- 

im out across the water when = sucl- 
fenly his face went white with ex- 
eitement. TT followed lis @aze and, | 
suppose, tutneal pale nivself at what L 
Say 

“cL series of shining loops, that re- 
Hected the bright tropical sun, appeareel 
undulating over the surface of the 
Witter hike mo great snake. We ctutckly 
Thaneuvered the vessel toward this awe- 
Homie specticle, but when we exanned 
it with plasses at closer range we touid 

that the effect hil been created hy a 

scliool of porpoises, leaping along, one 
after the other as if plaviiw feillaws- thie - 
leader, Ayn ounscientiie person might 
not have (Ceomined an page Sth) 

=e : a. ee eae = cs lege mano | 

Mfamipulating tts arms, the squid may present the appearance of a sea serpent above the siifiis 

vi WWW amMmencanradiohistory.com 
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“HE art of parachuting has never 
qualified as a method of soothing 
weak Tlerves, No Mather how ptr 

posefully it has been practiced, But it 
is a fairly safe bet that no member of 
the well-famed Caterpillar Cluh ever 
remistered a more thumping thrill than 
dul the unknown who involuntarily 
treated the world to its first parachute 
jump, in a “chute created iupromptu 
by chance and the workings of nature. 

Folks talk of lucky breaks. Here was 
a break that makes most lucky breaks 
seem the fruit of arduous planning on 
the part of painstaking beneficiaries. 

It took place near Paris something 
more than 150 vears aro. A French 
Frentheinan whose nathe has been lost 

to history was performing what was 
then a tare and reputecdiy foolhardy 

feit—an ascent in a hot-air balloon. 
Filled to the limit of its capacity, the 
inflated globe carried him skyward at 
projectile speed. Then, sucdenly, the 
Watching crowd saw a burst of smoke 

Se Se eS TD 
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Irving Air Chute Co., ine. 

Traveling— 

Straight Down! 

G. P. Putiuan's a 

September, 1930 

ir 
force sergeant of 
the ald school of- 
fers o fival ad- 
monitnoen fa tree 
fhrdeuts about to 

fl veteran 

mike fer first 
pte tertile Frrarea 

Cities. 

in the old days, aero- 
mais tent aleft in 
slips with fats af 
rimnotes. Mate the 

cos, fie Sree ps, cere 
fre complerly braced 
chute hanging bemeccnih 
fe dase? Like the 
gilt, wodern  para- 
cluntisis avo ste Vt, 

avnch present omnch 
resistance but don't 
add fo sufety.... Al 
fhe fefl is sheen an 

mmcHse “palve 'chette 
developed by  Jemmay 
Mussell for the Air 
Service. fir mended 
to lower a plane bodily 

fo earth, 

>} 

Beneath has 
Russell lobe, 
nis jumper d 

togers freaaj- 

self gently fo As 
ihe bosom of ct 
Moo ther 

Fartir, 

= Lam alll a 

a 

(o. F. Talnam's Sons 

Where the hag had been, and the aero- 
naut 1m his basket began a spectacular 
descent to earth. The lessening pressure 
of the atmosphere had permitted the 
balloon to explode. 

Faster and faster the basket and the 
terror-stricken balloonist spel earth- 
ward, But ut some distance above the 
round the fabric of the bag, blown by 
the ujevash against the corded canopy, 

formed an inverted cup aml beran to 
check the progress of the supposedly 
tlomned cratt. In the end the skipper 
nm hts basket was lowered to earth so 
eenthy that he was not hurt m the least, 

Whether the chiei actor in this lair- 
raising performance bowed graciously 

and Jet on that it was all included in 
his act—that is a matter for conjec- 
mre, But it is known that he Iuult his 
next balloon with a relief valve and 
repeated by plan the parachute drop 
which he had learned by accident. He 
repeated it many tines, in fact, and 

never nussed out on his turn, He died 
finally of the smallpox, im bed. 

In [797 another Frenchman, Ancdre 
Jacques Garnerin, operated successfully 
a parachute constricted as a separate 
unit and attached to a balloon. Five 

years later he made a descent in this 
‘chute from (Comiiued from page 464 
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ings Around the 

L930 

orld! 
By Augustus Post 

Aviatron Edttar 

The Réle of Prophet Is No New One for Augustus Post. 

In 1927 Glenn Frank Pointed Out That He Had Pre-Sketched 

the Lindbergh Flight in I914. . .« The Present Article Sur- 

veys the Prospects for World Air Service in the Near Future 

=" HE twentieth anmver- 
sary of the hitoric 
Curtiss flight from 

Albany to New York tor 

the $10,000 prize put cp by 

the New York [orld wis 

celebrated by Mr, Curtiss’ 

fying a Curtiss “Condor 

twenty-passenger plane, one 

of the largest in regular 

service on any transport line 

in the work, over the same 

course which he flew on 

May 29, 1910. This year's 

flight gave a unique Oppor- 

tunity to compare the early 

wiachine with machines of 

the present day. anc the 

Grst cross-country flight with 

the air routes of the world 

Mr. Elmer E. Robutson, 

chief mechanic for Glenn 

Curtiss, describes the plane 

which Mr, Curtiss flew: 
“The plane was built 

under my Supervision in 2 

small shop in Hammonds- 

port, N. ¥., by eight em- 
ployees, It was a pusher bi- 

plane with horizontal stabilizer and rudder in the rear and 

a biplane elevator in the front. The ailerons were placed! 
hetween the wings anc hinged ou the outer rear wing strut 

and were controlled by a shoulder yoke worn by the pilot. 

The rudder was controlled by a cable passing through the 

lower rear bamboo poles. The motor was flty horsepower, 

constricted in the Cur-iss Motorcycle shop. and the airplane 

was covered on top of the ribs by rubberized silk. 

“Vou can readily uragine the nervous tension when after 

weeks, and even months, of laborious preparations, Mr. 

393 

Mr. Post was one of the chosen who saw the Curtiss 
Sune Bug evolve, and one of the first to learn ta fly 
Hie Curtiss Susher biplane. 
Glenn Curtiss, whelbned ‘round by the bamboo and 
wires of a suip like that in which Mr, Curtiss flew 
from Albany to New York in 1910. In the prlat's 

scat, Mr. Curtiss; left foreground, Mr. Post. 

Curtiss took his seat and [ 
grabbed hold of the propel- 
ler to crank it, After warm- 
ing the motor up he made 
a graceful take-olf and 
started’ on what, at tat 

time, seeined a tremendously 
long journey. We watched 
the take-off breathlessly and 
saw the plane disappear im 
the distince. This gave wus 

all a peculiar feeling be- 
cause all previous Hights 
had been around the landing 
held with the plane always 
itt sight aml this was the 
first time we had seen an 
airplane fly away until it 
disappeared. 

"The New York Times 
chartered a special train on 
the New York Central and 
Mrs. Curtiss and Aurustus 
Post of the Aero Club of 
America, who with Alan ER. 
Hawley held the balloon 
record of America, followed 
the plane down the River,” 

[ was pleased to receive 
an invitation from Mr. Curtiss to accompany Inim upon 
the twentieth-anniversary flight. I went out to the Curtiss 
flying field at Valley Stream with Mr. Alan R. Hawley, 
with whom I had done a great deal of ballooning in the old 
days. ancl we entered one of the “Condor” twenty-passenger 
transport planes. We flew direct to the Hudson River and 
followed the shoreline practically the entire way to Albany. 
At times our pilot allowed the plane to fly itself while he 
took motion pictures of the accompanving ships. The trip 
to Albany was accomplished in an hour and fifty minutes 

Here he appears wilh 
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with the greatest of comfort and with stories to 
while away the time, related by the passengers, of 
the early days of fiying and the hardships which 
scemrel to make the present journey 
far more comfortable than the wild- - 
est dreams of the early enthusiasts 

After lunch, Mr. Curtiss took off 

in the “Condor” in which we had 
flown from New York City, When 
we reached an altitude of 3,000 feet 
passing over the city of Albany, 
Captain Courtney turned over the 

controls to Mr, Curtiss so that he could 
follow the exact course which he had 

flown twenty years before. 
“The controls,” declared 

Mr. Curtiss, “seemed even 
more sensitive than those of 
the small light machine in 
which [ made the original dT 
flight. We found it difficult Ty yaa 
to pass the New York Cen- ii] il 
tral train on the first flight 
which was made at the 
speed of 52 miles an hour, 
a few hundrerl Feet above 

—) i -- 
| ar f mh 

the surface of the water; | . vee 

| 1 

-_ 

and motion pictures were ‘ } 
made from the door of the 1 of he 
baggage car. The “Condor” eae 
today easily left the trains 
behind, cruising along at double their Top right — A 

speed at an altitude of from 3.000 to 206- Passe R ge) 
4,000 feet, and the motion pictures this Christmas cantt- 

fever man: Plame, 
compares wilh 
the Spirit of 38. 

time were taken from the side coor of 
another plane. And we took almost all 

those who rode on the train which fol- ee 4F 
= iB 5 } —— 

lowed us down the river, on board the Lois. ; ia 
airplane today.” A de ap hee ate a ay 

Four years ago only one yt Oa, poe | 1 Gre eee | Ren 
airing is the United States, ger Fokker. fos > a Se 
the Western Air Express, : : , - - ee 
Wag Carrying passengers on Above—The Graf Zeppe- 
a daily schedule, Last year lin Being ‘maneuvered into 
ch i = : zt wee J : oF ere a i i I. 

the Aeronautical Chamber its hangar a° Lakehurst by 
of Commerce stated ‘that the new treelor stub aast. 

a ; BE: 7] pe L = ; 

2,160,793 passengers were Left—Pars- 

catricd: 97,995 mules are vile a ig ae- SCHNEIDER 
flown daily over 46,360 Garni j ron fe aeso 
miles of airlines, and a the Graf. 25 Min 
grand] total of 197,546,590 

(Continued on page 452) "FLEETSTER™ 
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Left—T he CURTISS CONDOR 193 prea 10 ON ECR 1990 Jumbers G38, 20 PASSENGER 

THA, 30 SiN 
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GLENN CURTISS 

TAL SO6GeE a 
2HAS. SSRN, 

Teta 

eFOaT FLLTON 7 
Y CLERMONT ge 

lmeOT —. 
2 HOLRS. 

a fg CHANPLAIN Pa 

ol > el » hele ‘The 
Manhatian's ple ag ? Capital, 
skyline. i Albany. 
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CIENCE, art, craftsmanship, and a 
erand old Yankee sense of what 
constitutes a good show all work = 

strong for Uncle Sam, when that sea- | 
sane promoter sets out to serve his large | 
conglotnerate family with instruction and en- | | 
tertainment. [| 

He does it, primarily, because he lias stories i ay 

to tell that the fanuly ought to know abot — 
Stories about dairying and stock- raising, potul- 
try faring and forest conse rvatiou—improvements he lins 

developed, economies he has discovered, new wavs and 
right ways of doing things. And because his cemonstrations 
are the product no less of showmanship andl a sense of the 
spectacular than of practical scvence. the fanily stops andl 
looks and listens to the tune of 6,000,000 to 10,000,000 4 vear. 

He plays the fairs, niostly—not overlooking a chance to 
ret his stories across, of course, at special exmositions where 
big crowds of folks collect. And wherever people are once 
acquaimted with his stuff he is sure to be invited ta partici- 
pate—ahroad as Well as on his own shores. One big reason 
is that each time he comes he rolls from his box a brand- 
new, extremely original and ingenious mechanical trick. 

Down in the latitude of the placid Potomac Uncle Samuel 
has his incubator of sensational scientific exhibits going 
full tilt the year ‘round. There the busy brains of some 

Science and Invention 

stage 
whe cagineers the operation 
of the bossy at the top af the 
Page. Below—onother version 
of the demonstrating 
wie shows the wadtitvde /row 

ge manufactures nulk, 

September, 1930 

Uncle 

Cows Demonstrate and Pigs Preach to the Fair 

Crowds When the Wily Old Showman Pushes 

the Button on the Ingenious and Instructive 

Exhibits His Smart Nephews Contrive 

of lis smartest nephews—engineers, sculptors, 
photographers, painters, exhibit experts, inven- 
tors, aiid crattsiten in wood and metal—operate 

ceaselessly to contrive new means and methods 
of arresting and holding the attention of his 
tarflung fainily. in conipetition with the thou- 
sand other engines of entertainment Tet with at 

every considerable exposition or fair. 
So successfully does his incu- 

hator coupete that advertising en- 

preenenee ger 

COU, 

terprises all over the world watch 
Uncle Sanuel’s shows like so 
many faowks, His sparkling new 
ileus, Vou sec, are not patented 

or copyrighted. He wses then 
once and then discards them, 

whereupon they pass as free booty 
to the advertising profession, 

Did vou ever think of making 
ewine atl cattle of thin rubber, 

so that they nnght be inflated 
eraiatty from concealed Sources 
to simulate the process of growing 
aul fattening on various feeds? 

That's one of the ileas sprouted 
in your Unele's show hatchery for 

And ten to one his smart nephews 
It happens to be no easy feat, ley the 

Way, to put this one across. 
First off, the model pigs in this show were made of dental 

rubber, anil compressed air under special valve control marle 

them grow. But dental rubber isn't rugged enough to stand 
the strain of trouping, and furthermore it lacks the rigidity 
necessary to the most stunningly natural effect. So, having 

proved the idea feasible, the show hatchery boys beran to 
east about tor a better ski. 

Rubber salvaged trom heavy-duty inner tubes was found 

satistactory for the pneumatic piglets, bot then came the 
problem of vulcanizing a rubber form of this size. No 

vulcanizers of the large capacity demanded were available 
in Washington, and tire manufacturers pronounced the job 
out of their line. However, the show incubator has never 

season of 1930. 

Will make it work, 

the 

a Ja 
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-Sam’s Mechanical Live Stock 
| imoof Unele’s 

By Gs. H. Dacy PH. ae Mews 

Cudd a troupe 
of talking 
ruwrane, The 
WME plas i= 
wards are ali 
mingled Tevlicn 

fie som 1 an, 

Note fhe ligchhe quality of the piglet at the 
right, ihe one at fle icft is having Ins valves 

tested wut: wir: yet fallen down on realizing an 
idea, When apparently up against 
it, the organization has always | = 

or Retrer ian, ate Unsh Laos | wat —- Lefi—Kere's (ae “Pring pig show sct 
would be no surprise to us te learn ~~ & BROOD Sa¥5 REBELLION © up per ecton, Az a grand finale the 
that by now the probler has am ? rivfots crdode and fall fiat. 

been solved, and that the vulcan- S eeRorall te Aa 
ize swine act was reatly co de- 
light eawer spectators at the hig 
fairs. 
Among other current p-ochic- 

tions at the national play factory 
8 a sheep family whose vocaht- 
lary has been increased from a 
mere sarcastic “Baaa” to a ¢lia- 
logue that would astonis1 its 
flesh-and-blood relatives. Each 
sheep is a three-dimenstonal forin, 

wearing an  honest-to-rocdness 
natural (Continued on page 459) 

Artisis and ic- 
Chois¢s work 

ceasclessly tea 
ineld lifelike ac- 
tors for Unetle 

abit. 

On? mirvteeus tte ef megenuity ts a me. 
chanical tem. tering 2 wechaucal cow, 
Here the pert o-sters arc et dracess of con- 

Siruct.et. 
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Br. Darwin Oliver Lyon, an 
American, @2perimenting on 

a rocket in his laboratorias 
near Vienna, Aus- | 
dria, This rocket is 
four fast long and 
its poner agent 
i liquid gas, A 
gyroscope an 
it from deviating 
from if course. 

1 
f torecusis of the horrors 

of futtre war live been made in 
recent years that military engineers 

will probably require a lone time to 
work out all the ceviees that huve been 

sugeestel to then by imaginative 
writers and speakers. But recently an 
atithentic touch of frightiuliess was 
afided to these forecusts when it le 
came known that the wir departments 
of several Furoepean countries, notably 

Germany, France aid italy were mak- 

ig special and secret stuclies of rockets 
io «supplement or replace cannon m1 
bambardment aud barrage. 

What this may mean in terms of 
military and civilian slungliter in time 
of war can fiivdly de imagined. The 

big gun has grown from the old-fash- 
lionel iron cannon to the Bie Bertha that 

1 = 

hombarderd Paris, but this is about the 

C} many 

ty 

ultimate tange of such weapons, /As 
long as no other type of projectile 

throwing arm is usec there 13 little 
danger that New York, tar mstince, 
can be blown to pieces by batteries 
placed at Paris or Berlin, ‘The mechan- 
real difficulties preclude forever the 
throwing of explosives such iistances 
ley cae. 

But in modern rockets we have a new 
and almost untried weapon ihat may 
revolutionize warfare, make possible 
the accurate bombardment of cities hall 
wav around the earth, tari every in 
fanttyinan iio a traveling artillery- 
man, and carty the battle beyond the 
front-line trenches imta the very hones 
of non-combatants and cioalians in the 
capitals of the world, 

Renewal of experiment; to adapt 
rockets to the wees of war, recalls the 

fact thal these devices have already had 
an important place in military bestary. 
Before 18035 Sir William Congreve, an 
nnusial and versatile British inventor, 
sugeested that rockets might be used 
to good effect in attacking cities, forti- 

fications, or Heets of ships, and to him 
we ave ouch of our modern concep- 
tion of the uses to which rockets may 

Science and Invention 

1e 

he put. Previausly. the rocket liad been 
only a Prerty pracduct of the pa rolech-= 

nist’s art, suitable tor displays at cele- 
brations. Jle perceived in the recoil 
principle that drove. these fiery tors, 

a force that could be turned to the uses 

Of mantkined, tind since [england was at 
thet tue embroiled im wits across the 
¢chatmel, dus rind naturaliy linked 
rockets with multtury operations. 

Carrying oan earlier  experimerts 
ade by General Desaguliers at the 
Woolwich Laboratory, Cowereve tnus- 
tered the rudiments of rocket-craft, as 
iF was understoml im tis day, ail set 
lintself to the task of making a rocket 
cupable of Carry ine “un explosive oT if- 

erncliary charge ancl having a runge of 
two miles or more. At length, he ob- 

It Seems 
Makes Some New Advance, Somebody Thinks 
Us a Way of Utilizing the Latest Discovery to 
Produce Still Another Engine of FrightHulness 
for Use in Time of War. | 
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Rocket 
Replace Artillery? 

By Gawain Edwards 
Aine of he Jars Tobe ete. 

Inevitable That Whenever Science 

Much Has Been Heara 
Recenily of the Adaptation of the 
Rocket to the Peaceful Arts. Here 
We Have the Other Side of the 
Picture—the Potential Horrors of the 
Rocket as an Alternative to Artillery 

Gite pernissian for the construction 
ot several rockets after his design 1 
the Roval Lahoratary. Alilitary atuthear- 
Hes we»re iipressed and preparations 

were made to ity out Congreve = 
scheme in actual battle, 
Wheo Sir Sodlney Sinith'’s expedi- 

Hon went agiidist Boulotwe in Las it 
mclided a number of bots ecuaipped 
with rockets aud apparatus for frig 
them, Congreve himself went along 
and participated in the subsequent at- 
tack apamst the French tlotilla, but 
rouch wealher prevented the use of 
rockets am the duittle. The followrne 
year however, they Were use in 

alether attack arainst Bouleorne and 
were credilecl with doing enmstlerable 

(Cantinucd on puge 652) 

This photo shows a slight mishap which occurred when one of Ludvik Qeenasek's rockets 
aiploded at the starting point at Praque. Czechoslovakia. 
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Symbolic of Industrial 
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This Fantastic-Looking Picture Is a View of the Blast Furnaces of the Stalin Metal 
Factory in the Donetz Basin, Where 13,000 Men and Women Are Employed 
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Ants Fight 
Pre By Don Charles 

A close-up of the warrior ant, enlarged. He moves with great 
rapidity and it is necessary to hurry fo keep out of his way 

when he is on the war path. 

HE ant nations of the world have 
no peace treaties, no league, no 
(lisatinament conferences. Thev 

are followers of Mars, the great red god 
of war. 

Ant wars have been im progress in 
the Zoological Gardens of the nations 

in Eneland, in New York, m Wash- 
ington and elsewhere. Ant wars are 
taging in Africa, in South America, m 
fact wherever rival ant imitions of 
tribes meet war is declared and then tt 
is a hattle to the finish, with no quarter 
asked or given 

H. G. Wells has foreshadowed a sin- 
ister possibility —the evolution of the 
Warrior ant to tiger-size. Imimgine, if 
possible, the havoc of great armies of 
such giant creatures, marching a mil- 
lion strong, to battle for the supremacy. 
Fighting would be so fierce that rather 
than release a domesiic creature such 
as a horse or a cow upon whom they 
chanced, they would allow their heads 
to be cut off ' 

The tiny ant is most like the human 
in living conditions. Ants have their 
cities, their various social orders, their 
rulers, For this reason the ant’s halats 
have engagerl the attention of scientists 
who are stuthying ther. 
Sometime aco the officials of the 

London Zoo stared au ant battle in their 
study of aut behavior. The keepers 

pie, 
- 

ing, when one of the keepers of the zoo 
Placed a litth wooden chip over the 
Moat that separated two ant nations— 

an old one that had been there for three 
Wears, alld a new one just arrived. The 
clip served as a bridge, and for the first 
time made possible conmmunication he- 
Kween the two colonies. 

A member of the old colony became 
curious. He sneaked across the bridge 
and penetrated into the new nest. He 
never came back, 

The warrior ant is perfectly capable at 
winning any combat with a bee or « hornet. 
Here is one carrying such a prize back te 

augment the tribe's food supplies. 

turned a thousand or more loose, per- 
nutted them to attack one another, an 
before the melee was over several hum- 
dred hatl been killed and large numbers 
hadly wounded, Excited spectators 
yewel the fight. 

The most remarkable thing about the 
whole battle was the way the op- 
posing armies planned their cam- 
paigns and conducted. their attacks. 
lt was a demonstration that the aut 
can use his brams in the heat 
of battle, as well as in the 
caliner days of peace. 
lt all started on 
a bright Mon- 
day morn- 

A police ant arresting an un- 
ruly member of the tribe. 

That meant war, the ald 
ints decided. They prohably 

believed that they should pro- 
tect their nationals, But they chd 

not lose their heads and dash pell-mell 
across the bridge, only to be swallowed 
up by a possible ambush, Tnstead, they 
chose their best scouts and sent them 
out to reconnoier. These daring arts 
crawled iucross the bridge amd into the 
enenry's territory. 

They found nothing. All the new 
ants were ludden away, awaiting the 
wivance of the enemy, The scouts went 
back to the generals and reported. 

At left is a crosa- 

section of an att 
hill showing how 
the paths or 
streets run te- 

gether, and the 
care taken of the 
eqgs, Ants are The zoo keepers and scientists 
conttantly on witehed closely every move, They 

guard oat the noted that a council of war followed the 
openings. Inthis report. Ina few minutes there issued 
picture, the ants 

are shown pour- 
ing aut to the 
attack, marching 

in reguiar forma- 
tion like a human 

army. 

trom the olcdl nest an imiposing array 
of warriors, tarching in ranks as or- 
dlerly as any crack regiment of intantry, 
Along beside the column went other 

ants which threw up earthworks in case 
attacks mught come From such quarters. 
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Like Humans 
In Common with the Human Race, Ants 

Divided Up 
Scouts, Warriors, Generals, and Chiefs 

of Staff and They Are Absolutely Fearless 

Have Their Armies. 

Then the whole band swarmed across the bridge, 
tnvading the new territor, 
A lone sentry was on fuard when the los- 

hin tile band came pouring toward 
Quickly the sentry went below to give 
the warning and in a few seconds 
the soldiers came pouring 
forth to meet the attack 
The carnage chat 
tollowec was ter- 
rihie. There 
Wiis i let 

up for 
four 

(lays 
anid bows 

mights, No 
Qunirter was 

asked antl none 

given. They fought 

nm osiiil groups, biting 

Wartiors were liste: 

Cmivering bodies lav lecless and 
So hot wired the battle that 

cuitl tearing. 
berecl, 
hencdless. 
only a few of the wounded were 
drarged aside ito temporary safety. 

Then an armistice must have been 
arranged, but it lasted only a few hours. 
Evidently the terms were broken for 
the battle was resumed. and more 
woutled lay quivering or floating help- 
essiyo in the water beneath the bridge. 
With their big inamnlibles the was riors 

slashed at one another. They tossed 
the Weaker ones into the moat; or fail- 
ing this, cut off their opponents’ Llinths 
and left them lelpless. 

iy Thursday afternoon the invaders 
irom the old colony had been driven 
back across the bridge with great losses: 
in inet they had heen practically an- 
Hihilated. Their rout was coniplete. 
The victors took some for slaves, after 
Killing all that they desired. The 
worker ants were called out and cleared 
the dead irmn the feld, and peace 
reiened. 

scientists say that mankind will one 
day have to contest the rulership of the 
workl with imsects and among all the 

Science and Invention 

Into 

When warrior ants attack a human habitation, there 
is but little else left ta de but run for if, 

insects the ants have shown the high- 

est capacity for leadership ancl the 
pfreatest intellivence. If, as H. G. Wells 

has predicted, ants grow to enormous 
size, becoming as large as tigers or 

evel as cats and dors, man would find 
it dificult to live upon the earth. 

In Atrica where the ant is very much 
at home, ants create the greatest havoc 
“nonz humans hecause of their figlit- 
i anstiicts and their tenactty of pur- 
pose, 

Dr. Hans Coudenhove, a scientist of 
note who hus stuclied the warrior ants 
in Airica, Says that all native life flees 
before the approach of these ant armies. 
He tells of sitting in front of his tent 

i 
If the bat- 
tle is mot 
too fierce, 

warrlor ants carry their wounded comrades 
of the field, 

or on the porch of his house on an 
atternoan all noticing that sutllenly 
the harmless brown ants were fleeing in 
disorderly mauner, clutching their pupae 
or lkibres, just as peasant women have 
fled upon the approach of foreign arm- 
es i] European wars. 

This might mean nothing to a new- 
comer but to the experienced African 
it meang trouble. “He will rise, in 
haste, call his servants, anc say to 
them: 
“Hain are approaching; look about 

everywhere gind stop them if vou can!” 

thie 
™~ They 

atirroumel- 
exteruline 

Di. Coudenhove says that S@T - 
vants need not be told twice 

start ruuming, and search the 
igs ot the tent or louse in 
ciecles, until one of them 
out: 

“ "There they are 
Then there will be jmmps, kicks, ans 

clappings of the palms of the hands on 
the feet, lees and calves. This is be- 
cause thev liave stddenly come in con- 
tact with the aclvance guard of the 
enemy's colin. 

“Sai os the name that the Swahih 
trie lave given to the warrior ants, 
the tvpe of ants that are ready to hglit 
at amy tine the world over, whether in 
the zoos of London, New York, Wash- 
meton, or the plains of Africa. 

These warrior ants will attack any- 

thing alive that they may meet in the 
course of ther alvance. They have 
disproportronately large heads and man- 
dibles, they are bloodthirsty, and while 
the wound is not poisonous it is none 
the less dangerous, 

“Carel binds and animals have been 
kilfed,” Dr, Coudenhove says, “if not 
rescued in time, 

[ rentember a case in wlich they 
killed during (Continued on page 1031) 

Will Sire 

qe 

The warrior ants have been known to 
bury their dead, laying them out in 

neat, orderly rows. 
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Luncheon in Nature's refrigerater. Looking fram 
the interiot of the blua-domed, erystal cave 

under Paradise Glacier, Mt. Rainier National 
Park, at Washington. vm .& 

* OR the year 293]—warmer 
Vand drier.” This, in effect, 

is the prediction of our 
longest-range forecasters of the 
weather. ‘To these glaciologists, 

students of the only accurate ba 
roneters of world clinate, a 
thousand veats is but a moment 
of geological time, 

But as they measure hundred; 
of glaciers, and fil theni steaclily 
retreating all over the werld, the 
experts begin 10 agree on one im- 
portant poimt— 
that we are ticw 

emerging tromtlie 
Ice age of some 

Ad the feet of the 

Nisqually Glacier, Mt, _ 
Rainier National Park, 

12,000 years aro; Washington. 
ale, barring ac- 

cilents, for sev- 
eral thousand . 
vears our weath- 
er should grow 
WaTINer, 

“There is good 
reason to  be- 
heve,” says Pro- 
tessor A. P. Cole- 
man, of the Uni- 
versityot Toronto, 
“that our pres- 
ent epoch is not 

really normal, but 
decidedly colder 
than usual, though 
much milder than 
i past ice apes. 
The  paroxysnis 
of cold must be 
looked upon as 
merely interludes 
between long pe- 
riods of warmth.” 

At one time 
the earth’s eli- 
liate was so geal that even the Poles were free fren ice. 
Temperate-clinate vegetation once grew luxuriocs + even 
m northern Canada and Antarctica. The presence a: coal 
ail tossils in these places, and the absence of glacial action 
in large areas such as South America, prove that tle =ntire 
earth was once free of ice. The snow <1at fell ‘nm winter 
melted each summer. 

But at other periods much of Europe, as far sooth as 

View from tengue of Freshfield G acier, 
Canadian Reckies. The boulder, 4 ie con- 
fact with the ice in lr22, is mow 338 fent 

distant, This explains the origin of igalated 
boulders which ere found in vatiaus parts 
of the country. Note the dista-t wsaoded 
"dam" of old moraine across she valley, 

2, lieve. 
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By Orville H. Kneen 

London and Gerlin, and most of 
North America, lav uncer solid ice. 
One Canadian sheet extended as far 
south as Burnett's Mownd, in Kansas, 
where it left piles of gravel and huge 
polished quartzite boulders—tative 

only to Canada and northern Slinnesota. 
“These terrible catastrophes which halt 

depopulated the globe,” cannot occur for 
thousands of vears to come, scientists be- 

They are caused by rare combina- 
rons of atmospheric and geologic contli- 
tions, perhaps astronomic as well, A 

lowering of average temperatures of 
only 25 to 50 degrees would bring on 
ati ice age, Volcanic dust, shiiting of 

< the poles, and other disturbances af- 

fecting our heat supply, affect our 
climaie at times. 

4 Professor P. L. Mercanton, noted 
vlaciologist of the University of 
Lausanne, recently reported the con- 

tinual retreat of Aipine glaciers. These 
have been accurately measured for fifty 

years. Four out of five are retreating, 
some are Stationary, none are advancing 

to anv extent. Snows for the past two 
years have been much lighter. Perhaps there 
8 some connection between this and our dis- 

astrous droughts, floods and hot weather. 
How do glaciologists measure with pre- 

cision the complicated movements of glaciers ? 
First their structure must be known. Glaciers 
of today, even those ten to sixteen niles long, 
as in Switzerland, are mere remnants of by- 
gone ice sheets. They are forwed when 
imoisture-laden wits strike cole) mountains, 

Oberer Glacier, Grindelwald, Switzerland. The 

human being standing within the white circle by the 
hewn-cut cave indicates height of the glacier's foot, 

Note how exposed rocks have been rounded off, 



March, 1931 Science and Invention Qo] 

Earth Getting Warmer? 
Twelve Thousand Years Ago Much of Europe and Most of North America 
Was Covered with Ice. 

the Polar lce Caps and Glaciers Remain, 
This Ice Cap Has Gradually Recedea Until Only 

Even [hese Glaciers Are Slowly 

Receding and Glaciologists Predict a Warmer Climate All Over the World 

are torcel up to 
ligh altitudes. ane 
there release snow, 

This piles up. often 
to a depth of 
iwenty and even 
Hit. feet ina single 

Whiter. 
The great pres- 

sure, und only 
partial pipe lente 
eich sunimmer, re 
sults wm a laver ol 

pure ice. Succeed- 
ing luvers, piling 
up in valleys ane 
culleys, high in the 
LEVOLItI Les. cotl- 

press lower layers 

ite “orenolar’ ice 
clobules ihe size 
ot hazel nuts. up 
to 1 aml 2 inches 
rn chiaiieter, 

Such = globules, 
all pertectly inter- 
locked, occur in no other fornt of congealed water. Tlie 
enornious weight of fifty, a hundred or several hundred feet 
of ice produce: at mtervals a temporary melting at slippage 
luvers hetween globules, and the water so formed runs to 
points of less pressure. The elfect of such slippagzes 15 that 
the whole weight moves forward and downward, due to the 
inexorable pull of gravity, aml the glacier slowly crawls 

f Manns Noerbiger, 70-year-old Austrian 
scientist, propounded the ice theary ac- 

cording to which the earth was formerly 
eovercd with ice, and will, in several 

thousand years time, be covered again. 

Tachierva Glacier, Swiss Alps. This picture shows how deep snow around mountain poaks 
slides downwards in 4 confused, tumbled mass, then congeals into solid tee which flows 

on down the valley lite a frozen river. Mote the banks of moraine which the glacier has 
built up for itself at its edges. 

down its rocky 
bed, with groans 
and crackings and 
rriings, as «ual 
ried houlders are 
force! against solic 
rock. The ice next 
to the bed ail sicles 
ioves slowest, he- 
cause of friction. 

(Glaciologists 
often wwiust climls 
for hours or days, 
packing their owt 
provisions, perhaps 
braving storms an: 

intense coll, to 
reach their open- 
ait “Thoratory. 

They measure gen- 
eral movement hy 
various means. Two 
permanent pormts 
may be selected, 

Above—Whera icebergs launch themselves inta the sea in Magdalene 

Bay. The foot of the glacier, forced far oui into the soa, broaks off 
under the influence of wind and tide to form giant icebergs. Left— 
Glacier markings on rock slong Lincoln Pass, Montana, These markings 
can be seen in Central Park, New York, and in very many other 

parts of the country. 

on either side of a glacier. and a transit line run across the 
ice, Stecessive readings show clearly that the nnddic moves 
most rapidly, Early scientists had to work fast in drilhng 
deep holes, to keep their tools from wedging i tle hole. 

Today a hole 300 feet deep is clrillec! in ck day, Echo 
sounding, in which the echo from an explosion 1s tinecl, 

measures dlepths accurately. eee 
Special devices register on moving charts. something hke 

seisinographs, every time a granular slippage occurs. In 
1922 J. Monroe Thorington, M.D., of the Smithsonian In- 
stitution, set a reference line (Contnncd an page 42) 
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Professor Sheldon Is Chairman of the Physics Department at New 
of the American Association for the Advance- 

the American 
Mercer of the American Physical Society 

Also President of the New York Electrical Society 

York University; Fellow 
ment ot Science; the Acoustical 
Geographical Society; and a 

Fie Is A 

“T tetbieed the of years ago the 

went flying crazily to shelter; 

that time, fell to his knees and pr ed 
to whatever gods were then popu lar, 
The earth shook and swayed beneath 
their feet. For days they did not dare 
to venture forth from their shelter. 
4nd then, only because the need tor 
lood mache it imperative, Lhe earth 
had received the worst wallop it has 
lil since its formation. A direct hit 
had heen scored upon it from inter- 
stellar space 
Many thousands of years later civi- 

lized man, man as we know him today, 
stumbled upon the peculiar scar that 
was left on the earth hy the tremendous 
mipact of this gigantic projectile anc 
wondered at its pecuhar shape. Here, 
in Arizona, was a giant crater, 4,000 
leet in chameter, surrounded by a 
ragred land formation, resembling a 
wall, about 120 feet high. It looked a 
Fool deal like one of the huge craters 
eo evident on the surface of the. moon, 
when viewed through a telescope 

During recent vears this crater has 
heen the swhiect of much investigation, 
[t has been variously knawn as Coon 
Butte, Meteor Butte, The Meteor 
Crater, ancl, more recently, the Bar- 
ringer Crater. The last name has been 
given it as a mark of respect to ihe 
Barringers, father and son, who carrier 
on such prolonged research in its con- 
nection, How did the crater get there? 

animals which in- 
labited the earth were stopped bi their tracks: birds 

c ri 

qs 

a Comet 

the Earth 

By Dr. H. H. Sheldon 

society of America: 

if fhe existe] af 

Ewing Gattowar 

This white-hot boll, with its equally blazing 

fail, reappears about every 74 years, passing 
sufficiently near the earths orbit fo hurl 
down meteoric showers. [# ir called Halley's 
Cemet; the above photograph was faken of 
Santiage, Chile on Mey 7, (910, when it 

last appeared, 

a) 
: a r ” —" 
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Perh;: ps the name, meteor crater, is such ag to sugrest to 
the reader not familiar with the erater that it may have 

occurred as a result of a collision of the earth with a meteor. 

This is generally consilered as one pos- 
sibilitv; but it is not the only one. At é 
first sight the crater has the appear- 
ance of a rim of an ole! volcano, eradu- 
ally sunk inte the earth, until only its 
edee remains above the surface. Un- ; 

til considerable research hac been done ; 
to prove otherwise, this theory was 
somewhat generally held. It has been 

completely «isproven, however, by ex- 
tensive borings which show that the 
floor underneath is continuous with the 
surrounding rock strata, Large nuim- 
hers of borings have been made in all 
parts of the crater to depths of nearly 
htteen hundred feet. Further, there 
are no materials found in the neizhbor- 
hoa! that are suggestive of volcanic 
Origin 

A second theory, likewise now gren- 
erally cliscarded, is that the crater was 
formed by erosion. True, the walls of 
the floor of the crater itself all bear 
deep scars of erosion. This is not to 
be wondered at, in view of the fact 
that it has withsteod the torrential 
downpours of the desert for centuries. 
But were it due to erosion, and merely 
a sinkhole, it would be difflenlt to ac- 
count for the surrounding walls. It 
has heen said that the particular kind 
of rock which lies beneath it, Kaibeb 
limestone, is quite sponge-like in 
character. In other places where this 

| 
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rock occurs, small sinkholes have been 
found. If this theory were correct, it 
is strange that no craters to compare in 
size with the Barringer Crater appear 
elsewhere. 

It must be adinitted, then, that the 
most likely thing that could have pro- 
duced this peculiar crater was a direct 
hit by a very large meteor arriving on 
the earth with terrific velocity, or pos- 
sibly by a collision with a comet. 
Whatever it was, the carth must have 
been shaken like a ship is shaken when 
it strikes a rock, It must have been the 
most awe-inspiring sight that 
living eyes have ever had the 
opportunity of witnessing. 

maine, streaking out of the 
sky, a huge mass of material, 
perhaps four hundred feet in 
diameter, and trailing behind it 
a long tail of white hot matter, 
burned by the heat of friction 
with the air! Picture this huge 
white-hot ball striking the earth 
with a thunderous impact that 
nearly shatters the ear drum. 
Dust from powdered rocks fills 
the atmosphere, while the earth 
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fairly stops in its tracks, and shivers! 
Then follow unimaginable explosions, 
like cracks of thunder piled one on the 

other. Water, in the saturated rocks, 
has been turned to steam by the tremen- 
dous heat caused by the impact trom 
this giant missile. Dust cloud follows 
dust cloud, until it seems that the very 
earth is being rended apart, for miles, 

Hours aiter, when winds have 
cleared the atmosphere, there 18 a 
new row of hills visible at a dis- 
tance. On going close they ace 
found to have been tormed by che 

A devestated fore, 

Pro-esson = L, Kulik of the Siberian 

Mde-eo Expedition. Trees were thrown 
down by the terrific wind created of the 
time of the meteor fall, which occurred an 
e plo*equ in Siberia, between the rivers 

Kimtchu ond Huchma, 
Mog of the affected region, olse provided 
by Professor Kulik. Arrows indicate the 
direction in which the trees Tell, away 

from the center of the disturbance. 

The famous Metoor Croter, or Borringer 

photegrashed Ey 

Crofer, near Winslaw, Arizona. The meteor 
has entirely disappeared. 

May, 1931 

Dr. GO. C. Forrington 
measuring the lorgest 
meteoric itone tho 
wos over seen to fall, 

Its weight is G20 
pouncs. 

Cust wh-ch has heaped uaareaind 
die conter of c_sturbactce. 
‘her form a closed circle, and 

the whole resembles a hue 
aren: formed to stave the 
wetld’s most spectacular 
crama. Nodules of iron, per- 
haps still hot, are found for 
miles around. It ts these, 
which, centuries later, form 

the major clue to what tock place at 
this point of the earth's surface 

With this picture in mind let ws ex- 
amine the ground in more detail. 
What became of the comet has always 
puzzled geologists. Here 15 the crater— 
where is the missile that made it? qr 
along time it was thought to be buried 
deep beneath the floor of the crater. 
But the same borings which show that 
‘t cannot be a volcano show also that 
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there 3s no Iuried meteor. Drillinis 
have teen niade at suspected spots 
around the edge, on the theory that it 
nay lave struck the earth at an angle 
aml so tiave been stopped, not uncdler- 
neath the crater, but off to one sie, 
While meteoric material has been 

brought up trom depths as great as 

l.o/6 feet, there has been no evidence 
of the presence of the meteor itself. 
The result is that we are driven to the 
eonclusion that the wmeteor was ctom- 

pletely destroved by thie impact. 
Naturally our curiosity as to what 

the imeteor wag like, in the first place, 
leads us on. How Ing was this meteor, 
low fast was it going when it hit the 

earth, and of what was it composed ? 

On the assuniption that the meteor was 
conposed wholly of mickeliferous tron, 
calculations indicate that it mav have 
been about 4000 feet im diuneter and 
weighed some ten million tons. Only 

few tons of iron are now left. But 

this is not at all surprising, for iron 

quickly oxidizes when exposed to the 
air, That is why so few meteors are 
fours! after they have heen seen to 
lall. The tron nodules, of which sev- 
eral tons have been discovered around 
Meteor Crater, are those which were of 

dl Tesistant nature. 

But whether or not the meteor wae 
wholly of iron is open to question. The 
Barringer theory is to the effect that 
the meteor was composed of many fr af 

ments of fron not bound tovether, 
These formed the immense  clustet 

Which made up the meteor, If any 
stone liad been present in the cluster it 
would have been ground to powder, as 

if in a hall-nill, ane would haye been 
separated from the comet, or meteor, 
by pressure of the sun's light. There 

is to be found no stone near the crater 
that 1s foreign to the region 

On the other hand, Professor Her- 
man lL. Fairchild, noted geological au- 
thority of the University of Rochester, 
believes that the iron nodules ust 
have been bound together by rock. If 
this. were not so, he feels that the desert 
would have been pitted by smalle 
craters produced hv pieces of the 
meteor separated from the main body 
by the friction with the earth's atmos- 
phere, He beheves that the pieces of 
iron Towid im the region should show 
evidence of friction with the air 
through which they must have passe 
with terrife velocity. They do not. 
He therefore thinks thar they arrived 

protected by a rock coating. ‘This rock 
coatuie riht have been powdered Git 

ine as to have completely disappeared 
tron; the rerion Individual sand 
grains were shattered so fine, possibly 
by supersonic vibrations, that they pro- 

duced dust of angular cryStalline quartz 
of microscopic fineness. Fifty-hve per 
cent of these dust particles will pass 
throurh a 200-mesh sieve 

lt has been objected that if the tron 
particles were (Confrined on page 85) 

When the moon was hot enough te he 
Plastic, it must have received many comet 

bombardments, Some of the craters on its 
surfoce ore 500 miles ocross ond ten miles 
deep, They resemble the Meteor Crater, 

eut in on the top of the photograph, 
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An oirview of the airport af Fairfax, Neb. token from 1500 feet, showing extensive landscape designing around the administration building. 

Airscapes— 

The Latest in Architecture 

OTION picture directors, authors 
of scientific fiction and cartoon- 
ists are drawing upon thew im- 

aginations for predictions as to what 

the world may expect a few decades 
hence in the appearance of our cities 
and towns as influenced Dy aviation. 

Visions are painted of a landing feld 

on every rool, and cities erected around 
central airports. Just how far-fetched 
such developments may be no one can 
say, but it is a fact that in Lineoln, Ne- 
braska, a step of consilerable impor- 
tance and of an entirely practical na- 
ture has been made in that direction. 

A new residential district has been 
laid out in Lineoln, designed, for the 
first time on record, with an eve to its 
appearance from the arr. <A formal 
type of landscape architecture was used, 
and the effect may be judged from the 
photograph accompanying this article. 

Ernst Herminghaus, Limeoln  lanc- 
scape architect, designed this new resi- 

Below — Woodsshire residential district af 
Lincoln, Meb.. as seen from ao height of 2000 
feet. This is believed to be the only residen- 
tial district in the world designed with an eye 
to it appearance fram the air, Its site oc- 

cupies part of the field of which Lindbergh 
learned to fly. 

By James R. Lowell 

dential district, which, tmcidentally, oc- 
cupies a part of the same field at which 
Colonel Lindbergh learned to fly. Mr. 
Henninghaus may be classed as Ameri- 
ca’s pioneer air-minded landscape archi- 
tect. He has stucied aviation as a tac- 
tor in landscape architecture and 
gardening. park design and city plan- 
ning for a number of years, and besules 

the new sub-division in Lincoln he has 
desicned several other projects with an 
eye to their appearance to the air 
traveler. These include parks at Clay 
Center and Madison, Neb, and Fairfax 
airport at Kansas City. 

Most cities look much alike to the air 
traveler, and aside from rivers and 
lakes the only thing that strongly at- 
tracts the eve from above is a formal 
desien of landscape architecture, ‘This 
engages the attention immediately and 
riyes the same sort of pleasure that one 
derives from a perfect geometric hgure 
ainidst random lines. 
“From the air one looks down upon 

the earth as if it were a great map," 
says Mr. Herminghaus. “Consequently, 
landscape designs will be viewed as one 
sees a plan of them on paper, and they 
are necessarily just as attractive trom 
the air as they are on the plan. The 
viewpoint is somewhat different; from 
above, there are essentially only two di- 

(Continued on page 163) 
Left—aAirview of city park at Clay Center, 
Meb., showing formal landscape design oid 
out so as to be offractive looking when 
viewed from the air, Below—Alrwiew aes typi- 
eal residential district in on American city, 
not laid cut so os to be pleasing when seen 

from the air. 
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This aerial gun, o marvel of ballistical science, con pour forth 1200 

bullets per minute of tha moximum rate of fire, 

with showers of bullets from skyway machine guns that 
belch leaden missiles like raindrops fall in a thunder 

stort, 
Frequently you have heard libel against the American Air 

Corps broadcast by the gossips ind amateur critics. They 
charge our F ederal systent of air cde fense and attack as being 

rather antediluvian, Like most idle’ talk these rumors are 
spun from pure fiction. 

Jot this down on your diary at new facts and underscore 

it so you will not forget its importance, The U. 5, Air 
Corps leads the fying “world in the development of attack 
planes. It is the only air corps extant which now has 

available powerful attack planes in which six Browning 
machine guns are mounted per plane, The pilot and two 
gunners per plane operate this group of rapi- fre actial 
guns which can vomit a maxunum of 6,000 bullets per min- 
ute CiTh enbenity’ rround forces, 

Never in the history of Warfare has a more stealthy and 
annihilative system of attack been de- 
vised. A squadron of 26 of these 
planes, which have peak cruising 
speeds of 150 miles per hour 
when flying from 150 to 200 
feet above the ground, can . 
utilize woodlands, hills and 

Mountains as screens to con- 

ceal its approach from large 

S AMLAN D'S melern aerial gunners talk defhance to foes 

Pe 

units of ground foes. Tt is S| 

true that the enemy will hear = 
the drones andl echoes of the = 
approaching planes, but unless : 
they are reiniorced with aeronautical 
scouts they will be unable to determine 
definitely from what direction the air- 
craft are approaching and whether they 
are friends of eenies. 

Suddenly the planes in formidable 
battle formation sweep into view over the protecting woods 

Installing @ modern machine gun in the cockpit of an army pursuit 
plane. Inset—the gun in position, 

Science and Invention 

Aerial gunnery practice with a towed targat 
used to simulate on enemy plone. 
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Aerial Bullets 

Will Decide 
The U.S. Air Corps Is the Only Air Corps in 
the World Which Now Has Available Powerful 
Attack Planes Mounting Six Browning Machine 

Guns Per Plane 

a U.S, A 30-calibre Browning mochine-gun mounted on the wing of 
Army airplane, 

or lulls, spitting a rainfall of lead as their introduction, 
Stupendous romeites result where enemy infantry, artillery 
or cavalry are entrapped on the ground subject to such air 

attacks. The attacking air force also 
suffers large losses in such caring 

sorties, but the punishment 
which it peddles t; much great- 

er than which it receives. Ac- 
cording to the revised doc- 
trines ti f Thad wlern War fare, 

such air losses are justihed 
if they sow correspondingly 
greater destruction than they 

rear. 

The Lewis machine gun, his- 
toric in the development ot 

Uncle Sam's attacks and defenses by 
air, has been replaced as standard 
equipment on fighting planes by the 
more efhcient Browning gun. The 
Lewis fun is simple in operation, 15 
easy to adjust and repair in the air. but 

it has always been handicapped by the fact that it could 
never be synchronized “to shoot through the propeller,” as 
the popular expression goes. 

The Browning gun, so the story goes, possesses all the 
advantarcous features of the Lewis gun, and in addition is 
synchronized to shoot throurh the propeller. Research ex- 
perimenters met with considerable difficulty in the develop- 
ment of a streamlined magazine for this gun but-even that 
riddle was solved eventually. The guns in the war planes 
operating at hich speeds are exposed to terrific wind blasts; 
hence the need for the streamlined design of magazines. 

What has been said previously is true with one exception 
—that no machine gun whatsoever is actually synchronized 
to shoot through the aircraft propeller. The real fact of 
the matter is that the machine gun is synchromzed so that 
it will not vomit forth its ram of lead when one of the 
blades of the propeller is in the Itme of fire, This refusal 
of the gun to “sing its song” under such conditions 1s gov- 
erned automatically, The pilot can press the trigger of the 
cun which ts mounted on his flight control stick. but the gun 
will not fire until the propeller blade moves enough to 
facilitate an wunolstructed line of fire, 
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and Bombs 

the Next 

By Gene Day 

The new Browning machine gun is a marvel of ballistical 
science, It is an aircoole! weapon, bemg skeletonized with 

the bolt machined out. Under ordinary firing conditions, 
it spits bullets at the rate of B50 to YOO a minute, while it 

can be stepped up to shoot 1,200 leaden charges a minute, 
with a fast fring rate of 1,000 shots being rather traditional 

for this weapon. 
In the small single seat pursuit planes the pilot 

operates two machine guns which are “ 
mounted in front of him underneath the 
cowling in the forward part of the 
cockpit. Usually one of these guns 
is a .d0 calibre weapon while the / 
other is a 50 calibre aligir. Al- 
though a .30 calibre bullet 1s pat 
usually adequate to disable the ia a 
enemy plane, a .50 calibre fe : 

gun is also desirable for ‘A i 
energency use because of fi = 
its greater range. The = ee 
Maxinium effective range bk. | ere 
of the latter gun is about ee 
2500 feet, while that of f 
the former is “approxi- F J 

mately 1,400 feet under si * Pf 

aerial wartare conditions. ea fa 
Both the observation 4 

and attack planes have twin ‘ 
machine guns on flexible , 
mounts in the rear cockpit 

Bombing U5.5. Ala- 
boma. A 100-peund 
Phosphorus bomb 
hos just exploded 
ever the masthead 
of the target ship. 
Phosphorus bombs 
ore used to produce 
@ amoke screen, and 
not te do damage, 
Such bombs do not 
explode on contact: 
they are set off by 
a time fuse set oc- 
cording ta the height 
of the plane, so that 
the missile will ex- 
Plode just over the 

forget, 

Above—Eoftom view of a bombing sight, os installed in the nose of 
a Mortin Type C-2 bomber, 

Right—Iwo 1100-seund demolition bombs loaded on the undercar- 

riage of a Martin bomber, ready to take to the air, The litle pro- 
pellers on the noses of the bombs, by turning as the bomb falls 
through the air, release the firing pins se that the bombs explode 

on contact, 
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Bombing practice, using the ice in a river os a target. Twa bombs 
ore shown just after they have left the plane. 

which are operated by skilled aerial gunners. New types 
of mounts are being devised and tested by the Government 
research engineers, as the flexible ones now in use are not 

etairely satisfactory because they were originated primarily 
; far effective use at speeds of from 80 to 00 

miles an hour. Logically, they are not in 
tune with the plane speeds of 130 

miles an hour, which ate now be- 
coming proverbial among the 

best of the new war planes. 
The target practice of Uncle 
Sam's military birdmen 1s 

as accurate a simulation 
as may be of the bomb- 
ing and punnery tactics 
of actual conflict along 
the skyways, It con- 
sists of diving and 
shooting at targets on 
the ground and fabric 
sleeves tower belvine 

other planes as well 
as low and high alti- 
tude bombing. 
Although the ma- 

chine guns mounted m 
attack planes are infal- 

lible harbingers of large 
enemy losses, the mayor 

weapons of these “war- 
ships of the upper air”’ 

are the light 25-pound tfrag- 
mentation bombs. Ten of these 

destroyers are carried as death- 
dealing equipment in each of the 

attack planes. You can gain some idea 
of the destructiveness of one of these bombs 

be the fact that it contains among other explosives tour 
pounds of T NT. The machine guns, in the parlance of 
the army fliers, are used for “mopping up,” supplementary 
tc the bomb-dropping activities. (Coutinued on page 1/5) 
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houting It from the Housetops 
Jt > hin ee = “he +2 ESSA EL SS 

Throwing Its Message from the Roof of a Nearby Skyscraper on to the Expan- 
sive side of That King of Skyscrapers, the Empire State Buifding in New York, a 
Modern Projecting Device Provides This Striking Tribute to the United States Army 



AUGUST 

25 Cents 

New Sun 

Motors 

i 
f= 

Changing JOBS 

to Keep HEALTHY 



Ps. Science ond lavention August, 193] 

New Sun Motors ro Produce 

Terrific Temperatures 
The Sun Pours Ferth Millions of Horsepowe 
We Have Made Only Indirect U 

r Every Minute of the Day. So Far, 
se ot This Enormous Energy, in the Form of 

Coal, Oil and Water Power. 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 

Masadena to make liqridl 
dianionls, or to strip 

atoms of their coats of elec- 
trots so that scientists can 
learn more about the struc- 
ture of matter, 1s the litest 
enterprise of scientists at the 
Calitormia Institute of Teche 
nolory. Wor «do the possi- 
bilities of this enterprise stop 
with the fusion of elements 
or the clisruption of atoms 
nie possible by the concen- 
trated solar heat, for the de- 
vices to be osed may give 
new life ta the age-old prob- 
len of obtaiing tree power 
from sunlight, 

The apparatus which the 
California physicists are now 
constructing is destined pri- 
marily to produce solar heat, 
rather than solar power. In 
many ways it is solar heat 
with which phvsicists are 
mast concerned, for ample 

sources of power are avail- 
thle anyway in such forms as 
water power, coal or oil, 
carthly laboratories are en- 
lirely lacking, on the other 
hand, in means for producing 
continuous «derrees of leat 
cyen approximately as great 
as the heat of the sun's sur- 
Jace, Or as great as the new 

By Thomas Elway 

SS tale he rt 

A model of a solar furnace which may erelt diamonds, built by 
scientists of the California Insttute of Techrology, Pasadena, 
Each of the I? lenses sends its ray #2 a common focal point 
at the base of the instrument. Bel ow—Ain experimental ayn 

engine using sulphuric ether ax the working fluid. 
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apparatus for controlling 
Solr Tays may Possibly pro- 
vice. 

The hottest furnaces ortli- 
narily used oon earth run only 
fa some 2000 or 3000 degrees, 
Fahrenheit, Temperatures 
ahout twice as great as this 
can be obtained, uncer favor. 
able cireurnistances, in the 
centers of electric ares. Many 
yes ago Renjanin Franklin 
devised another method of 
obtaining very high tempera- 
tures, by passing large quan- 
tits 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 
coinputed by Dr, J. A. Ander- 
son Of Alownt Wilson Oh- 
servatory, to reach perhaps 
OUOU0 or 4000 degrees, It 
is by means of this method 
that Dr, Anderson and his 
colleagues have obtained 
much of the present-lay in- 
formation ahout 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 tine. 
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Lefi—-Side view of one of the sun-power boilers, heated by sun's rays reflected by the parabolic mirrors, which is used to generate power 

for irrigation pumps in Egypt. 

The surface of the sun, on the other 
hand, has an enormously greater btenut- 
qrerature andl Wiaintains that temperature 

continually, thanks to vast aniounts 01 
radiant energy generated inside the sun 
which Aow outward con- 
tinually through its miss. 
The mest fecent mea- 
surement of the tempera- 
dure of the sun's surtace, 
commuticated last wanter 
to the American Astro- 
nomical Society by Aliss 
Charlotie E. Moore, also 
of Mount Wilson Ob- 
servatory, places this 
temperature at 869 ce- 
erees Centigrade, eyurva- 

lent to nearly 18,000 de- 
erees Palirenbeit, This 
is sormewliat greater than 
the usual estimates, but ts 
prohahly correct. bi any 
event, the surface of the 
suit unquestionably © 15 
far hotier than anything 
wiich scientists can ci 
plicate on earth. Things 
happen to atoms aft 
tiatter in the sun which 
do not happen on earths. 
That i why plrysieists 
would like so much to get 
earthly furnaces ap- 
proaching the same tem- 
perature, 

Qne of the commonest 
elements, carbon, las 
never been fused im ter- 
restrial laboratories. A 
litthe carbon is vaporized 
in electric arcs, but clroye 
leis oof lignid carbon 
have never heen = ex- 
anuted because tley cam 
not be produced 

carhon grams. 
No scientist is ntueh 

Ko one knows what 
they would resemble. Perhaps the lian 
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, 

[t is not impossible that Nqgnid carbon, 
could rt be produced, might cool mite 
actual diamonds tsteac of into hlack 

iteresterd in 
making artificial diamonds to be worn 

The inclination of the mirrors is slowly altered through gearing so that ot all times of the day they face 

the aun. Right—View of the engine shed, from the irrigation pump end. 

possible ta cast fused diarmomd in lah 
oratories into shapes of scientific ot 
vractical utility. ehornious atlvaiices 
night he nossible im the study of ervs- 

as jewelry, but that is by no menus the 
host wiportant wse for these gens. 

Ditmondl is the hardest substance 
known. It has remarkable mechanicai, 

optical and atomic properties. Were it tals, the hiamwdling of the harder metals, 

and in many other «direc- 
tions. Probably the miak- 

* ine of fused carbon, 
whether or not this be- 
emnes fused cdiamoned, 
will Tequire greal. pres- 
SUWTES LS iLS Prot 

hei Preset resources 

of earthly laborautorres 
can provide the pres 
sures, hut they cannot 
pravide the heat, 
Qne ditheulty which 

prevents the idlaimment 
of very great tenpera- 
tures in ordinary fur- 
nace: is that the heat 
usually is supplied from 
the outside of the pot or 
crucible containing the 
substance that one wants 

to melt No known mite 
terial that might he ised 
for crucibles could resist 
the enormous heat neces- 

sary to fuse carbon. The 
erucible would melt be- 
fore the carbon «lh A 
part of this difficulty can 
be avoided by using the 
(Continucd on page 335) 

well 

The above machine, 
invented by Marcel 
toreau, Jr., of San 
Francisca, catches 

the rays of the sun, 
deflacts them ta a 
focus by lenses, and 
creates o heat at 
that point sufficient 
fo melt refractory 
substances. Right— 
The inaventor and 

his father. 
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Sanabria-Hayes Televisor 
THIS LATEST TELEVISION TRANSMITTER AND RECEIVER WAS RECENTLY DEMONSTRATED AT 

THE SECOND ANNUAL RADIO TRADE SHOW IN CHICAGO 

.ELE photograph herewith shows one of 

the newest television transmitters and 
receivers which was successfully dem- 
onstrated at the recent Radio Trade 

Show in Chicago, The managing editer of 
Aadpe Neves Mapotine saw the apparatus in 
aperition and stated that the reproduced 
image was very clear aod brilbant. In pen- 
fal, the newest television system designed 
and built by two Chirago engineers, Mr. M1. L. 
Haves am? WU. A. Sanabeia, & based on the 
[ves ayvstem demonstrated about a Year apo 
by the Bell Telephone Laboratories in New 
York City. Those interested in the details 

of this television evatem will do well to read 
the description of the Bell Telephone Labora- 
tory televisos described in Val, I, Na. 1, af 
7 ee ie, 

Looking at the photograph we see that an 
Inbense beam of light from an arc or ineat- 
deacont lamp paseea from right to left, 
through a whirling perforated disc, the suc 
cessive beams of light falling on the subject's 
fam, As the reflected light beam fall on one 
of the four huge photeetectric cells, observer 
in the cabinet direcely in front of the subject, 
Thine Photediectric chirredta ane precduce 

The phetigerep ebere shows the sewest television trananaétier recently diemon- 
from breicast wteiies WOFL Chicago. The apparatus wee dceipned and 

i . Hewes and U. A, Sanabria, 
eyeceen le miler to the Bed) Telephone Leboretery arrangement amd large plots 

fifabed 
commtructed by ten Chicago enginesrs, Ba_ 

by the cell or cella affected by the reflected 
light beam at any particular instant, Thee: 
weak currents from the photoelectric cells 

are then hehly angifed by the vacuum tube 
anpliter shown in the center of the picture. 
Facht Shards ol resistam e comple [thoroughly 

shicided|] amplifitation are available in the 
anipiher, anid jacks we provided so that any 
number of stages may be peed as occasion 
requires. 

When the amplfed photoelectric cell 
currents emerge from the last atape of the 
ec ng ites . whith eadheuld prelerably be a 

power staré, [hid Gurremt i@ conmected to a 
neon tube, which is placed behind ¢ seconel 
revolving pertornted clear ‘Lhe recerving 

dir: ia rotated at exactly the same speed as 
the transmitting disc by a ayachromous 
mtorr. The repircel ik | fiat observed by 

looking tLhrawph a diaphragm io front of the 
whirling perforated disc at the spot where 
the neon tube Lig lat is fatiated, sve the con- 

Stantly chatigimg picture image currents 
armive at the neon tube, the hatter inearantiy 
reqlates the anmonat of ielet given oft in 

Hitivltaneoia jashion, Phe transmitting and 
receting disc tach have « similar apiral of 

The 

heres ren then oo that w hers a disc makes one 

rahe, the apfal of perioratioms bas 
anccetled in completely scanning the image 
to be transmitted. 

One al the mewer developments of these 
Pnterpriaing inventors takes the form of 
specially peciorated discs, each disc containing 

thas apirala of holes, Im this fashion each 
diac acans the pectur® three tomes in one 
revolution and the scanning is oot in the weal 

BUG One. TWo, Taree, Lour, Btc., bul ae, 

lour, seven—for example, The second spiral 
holes scans paths two, five. cight, ete. the 

third apleal three, ax, one, etc. Dt 16 clabed 
that moch betber definition and detail are 
obtained in this way, 

The laree photoelectric celle here shown 
were constracted at the University al Uhmns 
by a research scientist and their peyformance 

is familar toe that of the larce [ves celle usec 
in the Bell Telenhone Laboratory demonstra: 
tions Last summer, Television amplifiers 
require the ose of restance coupling to 
avo cdisfortian and the cutting off of cer- 
tain frequencies, which woukl hapoem if 

ordinary transiormer coupled armplihers were 
use 

ee 
a a 7 | aye 

™ 

a 
a 

Shectric celle ope eed. “Thee cele will be obeereed on the cobiner directly in front 
Of the abies? @iue ee bere shown being televiesd, The amoiiier cabinet 1m shoen 
M the iaegreund on the table, topether with @ pwer umplifer just beh it. 
The ampiter is shielded electrically aed mechanically. 
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H@ HEATER Gon 
A* COUPLING RESISTANCE 
G* TRANSPARENT WALL 
SWE GAalze 
j= COMPOSITE PLATE o¢ 

NON .PHOTOELECTRI< 
CONDUCTIVE CUBES 

J= VAPOR CHAMBER 

What the television “camera” of the fubore may look Wie. Poaod F are plate and Biscyent, respectively, of the electron jetting tube. A ae! Boe the oo whee 
fagacihe fekis iatiecice the electrons eich shrasm through the cqenimg in B, 

electrons slenete from the cathode to the plate 
a stream of them passes at high speed through 
the tubular opening, creating a narrow beam 
which impinges on the back of the composite 
plate €, The beam ia really a Aesable, 
weightless condector, en electric current wilt- 

ana ware. Tt has around it a magnetic held, 
Hike any other conductor, and any magnet 
fel? of the col A will attract oF re the 
field of the electron beam, thus moving the 

beam rteckt, 

The Pencil of Electrons 
i 

Tt we pat an alternating current in coil 4 
the wereghitice: beam will move back and forth 

vertically io Gnisom with the cail frequency, 
as it has ne mertia, The coil frequency i, 
may, ooly 3 cycles per second. Then the beam 
will go back and forth across plate ( five 

hime a second of, in other werds, will cross 
plate Coen times per second. 

[n the sane way, and at the same tine, 

oni] Bois moving the beam horizontally, Coon 
1,000 times a second, or across the plate © 
up and dawn 2,000 times in each second. 

The distance moved horizontally of ver- 
tically depends only om the siremefh of the 
ood field, which may be changed by moving 

the code towards of away from the tube, or 
by changing the turrent in the coils, 

how, with anangements of the frequency 
stated, the beam wall ES up 1) times anc 
down (00 times for each trip across plate CC, 
If the distance across the plate es & inches, 

the beam will, in effect, draw 25 vertical 
lines on plate ( for each inch of width. If 
the comductive portions are property diveded 
and positioned, the beam will hit exch one of 
them once in this journey across the plate. 

The Circult 

Suppose the beam strikes a conductive 
Portion of the plate C which happens to be 
arongly illuminated by the raya of light 
falling through the screen 5 pen the other 
side of (2, Then some of the electrons will 
travel along the ionized path of the light ray 
in the vapor, from that conductive sectron 
om (2 to the screen 55 and a current will Aow 

around through the resistor Fo oand back to 
the cathoxle F along the hlament wires, the 
beam itself and the conductive path in the 
plate completing the circuit, The screen 5 

ray have a peomitive potential bias to aid this 

The current which Bows wound this path 
is detenmined by the conductivity of the 
vara path along the light ray between plate 

C and screen 5 al @ach conductive point, 
This, in turn, will depencl an the intensity ol 

the light ray at that potnt. Thos, as the 
electron beam sweeps over of “scane’” plate 
(CC, there is creabed a varying current seis 
resistor Ro dependiag om the intensity of the 

imape at different points. This variation in 
current will cause a varying potential across 
resistance Rand this is the potential applied 

to grid and Glament of the amplifying tube 
The condenser C1 permits the gid circust of 
the tube to be adjusted to its best operating 

paint. The ourput of the tube may be aim 
lied and osed to modulate a carrer wave, 
See Fig. la for details of the cercuit.} 

The Projector 
Then, at the receiver, the amplifier output 

goes inte the projector tube (See Fig. 2) which 
operates like any radia vacuum tube. The 
grad Cs is heavily biased a gel Thus mo 

Hectione cacape throagh the tubular openin 
in the plate P. When the varying signal 
impulses conve through, however, this bias is 

counteracted and through the tubukar opening 
pases an electron beam varying in ianensity 
with the received signal. 

Here again we have two coils at right angles, 

having the same frequencies as the cola af 
the camera tube and in phase with those {re- 
quencies, When the camera beam is at tbe 
top, the Aectron beam of the projector be at 
the top. When ome is at the left, the ot er is 
at the jeft abeo., The relative poaitien of the 
end of the propecting beam on the phoephorer: 
cent viewing soreen of the propector is the 
gat a6 that of the canoera beam on the plate 

C in Pig. 1. 
This viewing scree & phosphorescent and 

is swept or “scanned,” just as plate © is 
aan, When the electron beam strikes 

this phosphorescent achein, it “lumaneeres” 
or lights up at that point and the path ol 
the paste on the screen beconees visible; the 
ght and shade from instant to instant de- 

eding on the intensty of the beam. Thas 
Shunt iiechae hitenety ks proportional ta the 
received sigmal and, therefore, proportional 
te the intensity of the Geht and shade of the 

image pointe on plate (ol the camera. This 
An image ie propected, point by point wn fine 
by line, on the phosphorescent screen in the 
propectar, 

This image is readily visible in the partial 
farkness caused by the hood over the screen 

and may be larger or smaller than the original 
image; one way of changing the size being to 
move the Phoeaphowrecent Screen in ar cobik. 

The image may be appleed to a film get 
through the vacuum tube by mine We 
known kn the oscillographic art: or it may be 
prxjected by prisms from the luminescent 
screen upon the wall of the roens, 

Speed of the Electrons 

The electron beams may be tioved at any 
speed and have been known to a iine= 
quency as high as 220,000,000) cycles per 
second. “Thus any epted of transmission t6 
peceeeai le ont sluggishness in the passage of 
the current through the vapor will have no 
effect on the image: as it will be uniform 
gdupgishness all over the plate ©. In fact, 
scltnige may be used for the conductive por- 
Hons of place C (though mot when potassium 
vapor is used} and thus an adder variation 
in the current impulses produced by the effect 
of light ancl shack on plate C, will be obtained. 

There are many incidental adrectayes in 
Che apparatus which has been descnbed but, 

in one particular, it gives fist to hopes that 
have pever been dreamed of before; ane that 
is, of «a preproduction comparchle to a “haill- 

tone. inom other method Is this even con 
ceivable: for the reason that, while gracua- 
thomas of fight and shade may be obtained, all 

al the chota sh are of the sane size 
and shape. With the propector shown ba this 
artede, the reproducing m varies in in- 

tensity, in nimber of electrons, and thas in 
nie, under proper condithnes.  lntered: bean 
will cause large cots and less mtense beams 
amall dot, and thus a graduation of the pics 
tures may be expected, ae 

It Is the feeling of the editors that this bes 
i ising «a etream of electrons will one day be 

perfected by some gentus, ft is net the nonst 
fect oor the most desirable method which 

inves the use of motors and revolving 

‘corated disea. In the frst place the picture 
is mot perfect and the apparatus ia limeted ta 
the transmission and reception of small 
LiTkages, 



INPUT, FEC 

RADIO RECEN EA 

+7 - 

|b —————— 

The receiving telewisce, similar in construction te the transmitter, makes ut of 
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Campbell Swinton Television System 
: HE diagram shows my appartus, both 

for transoutiing and for receiving, #8 
figured in my paper of 1024, bet mcdi- 

bed as coploving trinle themmionic oscillators 

instead of rotating dynam machines. 
Ag both ends the two cathode-+ray beara 

Limp on screens, which they are caused by 

the deflecting systema to swerp over rhyth- 
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miraly and in complete synchramizatianh if 
parallel fines backwards and forwards from 

tne to ene 
The Fhoteelectnic Sereen, Tn the trans 

mitter the ecreen is composed of a very large 

mimber of minute photoelectric cells which 
are wach activated, more of bees, by the 
amount of thumingtion each. recesves from 
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CSCILLATORS 

| WACUUR! TBE 

VACUUM TUBE CATHODE .. 

J 4 

the image thrown wpoo the whole screen by 

the tens, ‘The ened of the transmitting cathode 
beam explores each of these cells in don, amd 
as to whether it fines it Whununmated and thiia 

activated of not, an electre inpulse of varving 
intensity, proportional to the amount of bocal 
hiitingtion, is transmitted to the neighboring 

gauze pric 

fog CYCLES 
NEED CECoM : 8 
ae TRIQGE QSCiLLAT ORS 
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Details of Campbell bwinten lelevieton echeme using cathode cay to scen image 64 etoder ded receiver 
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TELEVISION 
Here and [here 
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Fannie Hurst Sees Hubby Via Television 
Fane Hurst, well-known and celebrated woman novelist, is seen in 

the television booth in the A. T. & T. Co. building, New York 
Ciry, getting what she confessed ro be “the greatest (aot! of an 

eventful fife.’ She talked with Aer husband and saw him laugh, 

seule, and move his ips, although he was located at the Beil Labo- 
ratories, Ave miles away. Hubby was having the same thrilling 

experience af his end of the circuit. Jn each case the party af the 

receiving end appeared as if they were only nine feet away. 

“Flectric Eye” Gets Oculist’s Test 
Whar is believed to be the first test of the “sight” of an electric eye 
is being made af the Westinghouse Research Loboratories at Fast 

Piisburgh. Pa, The electric eye—which sees many diferent objects 

—is pul ina queer reflecnimg ego-shaped box. A special electric light 
bulb ts placed clonaude. As day after doy paises, Vorious degrees of 

“fatigue are recorded on a chart whieh resembles sOmeulhat a 

patient's fever chart at a hospital. By means of (hrs new rstrumenf, 

invented by C. C. Hen. Jr.. of the Westinghouse Laboratories, if ts 
honed to find out exactly how much more reliable che electere eye 1s 

then the Furman eye 
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Television Enters the Movies 

One of the most interesting photoplays of the present season ts * Tust 

Imagine”, featuring the famous comedian, El Brendel. Televtsian is 
featured among many other scientific devices in “Just Imagine” and 

one of the television screens is shown on the wall toward the left of 

the picture with an image on ut. Nore the “‘artrfcral sunfight" 

window and the flash of ight in front of the actor. which announces 
thar someone is at the door. <A fearful and wonderful “rocket 

plane’ ts also a feature of the photoplay. 

Look Out Crooks! Televisor 1] Get You! 

Some time ago in Chicago, Police Commnssioner John A. Alcock, 
tried out Television, in order to ascertain its merits towerd broaden- 

ing the acrenies and usefulness of the Police Depariment Our 
grandchildren will probably see the “cop on the corner’ observing 
the face of @ wanted criminal as reproduced on the dial of his pocket 

tcleesor. With the aid of television, the Int of aufomobile thieves 
ail! be greatly reduced. 

Nistor’ oom 

o 
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The Jenkins New York Studio 
Excellent reception has been reported by hundreds of “lookers-in™ from the new 
Jenkins transmitting station, W2XCR. Accompanying voice and music are simul- 

taneously transmitted over the broadcast station WCBS, 

By D. E. REPLOGLE 
Vice-President of Jenkins Television Corp. 

Specally preporrd jor Tecevision News 

™ HOWMANSHIP — the magic 
wand that converted the radio- 
telephone experiment into the 

mighty broadcasting institution 
of today—is being applied to the tele- 
vision situation. However, instead of 
being merely waved, it is actually be- 
ing prodded into the television art: 
thereby causing the latter to break 
into a brisk trot towards the early 
realization of a real television indus- 
try. 

The latest, and no doubt the most 
ambitious, introduction of showman- 
ship into the television situation takes 
the form of complete sight and sound 
studios at 655 Fifth Avenue, New 
York City, with television and sound 
broadcasters joining hands in provid- 
ing the necessary outlets. Located in 
the very heart of a great cultural cen- 
ter, the new television studios are ag- 
sured of endless talent of all kinds, in 
uddition to the handy film pick-ups 

that serve to plug the holes in the Miss Dorothy Altman, pianist and singer, in the Jenkins telewiston studia W2XCR, in 
television program. New York City. Nt 

Wir amerncanracniohistorvy.com 
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How the Subject Is Scanned 
The new studios of the Jenkins 

Television Corporation contain com- 
nlete equipment for sight and sound 
hroadcast pickups. The direct pick- 
up atudio hag the general atmosphere 
of the usual sound broudcasting 
studio, with the noticeabie draperies 
for acoustic treatment, and with the 
necessary microphones, In addition, 
however, there is the t\ving-spot scan- 
ning system. comprising the heam 
projector and the photo-electric cell 
banks. The former is a powerful are 
lamp in a large housing, provided with 
an enclosed scanning dise and with 
three lenses of dilferent focal lengths; 

the assembly being mounted on a 
swivel pedestal resembling the usual 
barber's chair base. The operator can 
revdily atm the flving-spot beam at the 
subject and, by using the proper lens, 
cover the desired area for a close-up, 
half length or long shot, without 
changing the relative positions of 
eltner subject or scanner. The secan- 
ner operates on the standard system 
of 60 lines, 20 pictures per second. 

Light Reflected Onto Photo Cells 
The beam of light that sweeps the 

subject is reflected’ in greater or less 

degree by the subject. The reflected 
light actuates the banks of photoelec- 
tric cells, which translate the varving 
light values into corresponding electri- 
eal terms. Amplified nitllions of times, 
these latent pictorial values are sent 

TELEVISION NEWS 

Frank Du Vall and Be 
Groce Jones being made 
manound wife by Dr, 
A. Edwin Kergwin 
(center a! sfaleon 
WRACRAVGAS inthe 
Arst television Cére- 

mony. The telewesron 
eve broadtast fhe 
sghr of rhe dride and 
groom while the radio 
Voice channel broodeos! 
five synchronized a 

da's’ ro thousands of 

Wsudlists who were 
fhriiied by Ais marvel 

of prodern science. 

SPhaoto at teft SAUL 

Moctimer Stewart, tele- 

VISION program director 

Bo WrIACR - WGOBS 
ind disse Parricia Bow- 
fa, premrere ballersra 

of fhe Roxy ensemble, 
as she appecred hefare 
the “refeersion eye” of 

staton W2XCR 

Below we Aace driagra- 
milie Cre sfaoiirg 

how fhe terage one 
Voce are franseunted 
From WHIACR, rhe 
Voce circu! posing 
throwgh the Hoel Lin 
colon, WOBS (amplifier 
panel) then finding tts 
woy to the WORS wore 
franamitter, 
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by wire to the 5,000-watt transmitter, 
located in the same building, for 
broadcasting. 

Meanwhile, the microphone placed 
close to the subject serves to pick up 
the sound accompaniment, which may 
be voice or music. Properly ampli- 
fied, the sound accompaniment is sent 
over a direct wire to the transmitter 

of Station WGBS at Astoria, Long 
Island, ucross the East River. 

How Movies Are Televised 
The film pickup studio contains 

equipment not unlike the conventional 
film projector, As a reel of film passes 
through the machine, it is scunned line 
by line with a powerful beam of light. 
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across a ten-foot screen in the 
laboratory of Ulvsses A. Sana- 

bria, 24-year-old engineer. The radio 
pictures, beautifully clear, perfectly 
defined and possessing the illusion of 
depth, danced across the biy screen 
like super-movies, while young Sana- 

HE biggest television pictures 
ever to be reproduced flashes 

Senebria, 6 he 

fend -.A 

holding rhe new Tuy- 

for neon arc tube. 
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ANABRIA Produces 
By H. WINFIELD SECOR 

Giant television image is made possible. 
thanks to a new neon arc tube perfected 

fre Seq 

bria described mod- 
estly the achieve- 
ments which have 
made him one of 

i the world’s most 
important contrib- 
utors to television. 

—. 

P) 

; =r 

“I couldn't get 
a lieht bright 
enough,” Sanabria 
Suid. “And then 
my friend, W. G. 
Taylor, invented a 
revolutionary new 
lamp, utilizing a 
néon are, which 
makes these bril- 
liant, large-size 

pictures possible.” 

Tavlor, himself barely 30, also was 
present at the demonstration tn sana- 

bria’s tool-littered laboratory in an 
obscure west side Chicago machine 

shop. “The pictures have a slightly 
pinkish tinge,” he said. “That's the 
fault of the lamp. I think I can build 
another which will project pictures 
of pure black and 
white.” 

Largest Lens Disc 
Ever Built 

The lamp glows 

in a brasa tube be- 
hind the largest fens 

dise in the world, 

fefi: Sanabria proyec 
rion famp and scanner 

used af transruifer. 

; —_ ; Right: The elaborare 
felevrsion contro! 

i surichboard iad on 

op@rainag fhe new 

Sanabr ra Rrarisrenrf fier 

The amplifier stages, 
amnuify fhe minute 

photo cell currents over 
2,000,000 rimes. 

www americanracdionistory.com 

hy Dr. W. G. Taylor. 
excited by a 250 watt amplifier output 
lube, yielded an image of surprising 

The neon are tube 

brillianey. 

perfected by Sanabria. The disc is a 
solid aluminum wheel with forty-five 
lenses sunk in it. An electric motor 
drives the disc at a speed of 120 miles 

.per hour on its outer edge, so that the 
whirling lenses distribute the light 
over the ten-foot siuunreé sereen in 
front of the device. The light races so 
rapidly over the screen and its inten 
sity varies so accurately that the hu- 
min 6ve sees actual motion pictures, 

instead of a zipping daub of light. The 
ipparatus is much too ponderous and 
expensive for home use, but Mr. Sana- 
bria is now manufacturing similar 
equipment for an advertising concern 

which intends to use the giant tele- 
yision pictures to draw crowds to dis- 

play rooms in most of the big cities. 

Neon Arc Similar to Crater Tube 
The new neon arc tube used by Mr. 

Sanabria and which was developed by 
Dr. W. G. Taylor, is somewhat similar 
in principle to the neon crater tube, 
the development of which has been 
eugerly watched by television fans 
everywhere, for the very ood reason 
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10by10 Ft. Image 
that a new and powerful illuminant 
for lighting the television screen has 
been sorely needed. The original neon 
crater tube excited by an amplifier 
tube no larger than a "50 and possibly 
having 800 volts on the plate, has pro- 
duced a brilliant television image 
about two feet square. 

The tremendous difference between 
this size and one 10 ft. x 10 ft. aquare 
ig made readily apparent, by a study 
of one of the accompanying illustra- 
tions, which shows Mr. Sanabria hold- 
ing a screen of the two foot size. The 
larvzer screen has twenty-five times the 
area in square feet, of that exposed to 
the eve by the smaller screen. Cer- 
tainly we could not hope to brightly 
illuminate a screen 10 ft. x 10 ft. with 
the ordinary television means so far 
known, except perhaps with a power- 

Pragram showing arrangement of the Sanabria 

ign traonsrhiter 
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ful arc lamp and a 
Kerr cell, such as 
used e Alexander- 
son, in his 6 x & ft, 
screen demonstra- 

tions in a theatre 
about a Yeur and a 

half ago. There- 
fore it waa up to 

Dr. Taylor ane. his 
co-worker, Mr. San- 

abria, to devise an 

efficient and quick- 
acting or exagily 
modulated source of 
illumination for the 
television reproduc- 

er: this haa been 
evolved in the form 
of a neon are. 

is Pere Seer 

in front of fis 
frangsmitter — 

bank of photo. 
wecirre which pick 

wp reflected light rays 
failed on his face when 

being scanned, 

. sete dered 

cet 

felevrs for 7 

note he 

ceils 

TArs picture shows the 
relatree size of the form 
e¢ fargest teleursion screen 
used ot? conmnecion with 

aoneon glow fube as 

compared with the latest 
aro ifumun- 

died rn @ demonstratran 
at Chicago by sAfessrs. 
Sanghrig and Taylor, 

ubiizing ifr, Taylor's 
neon are fule 

oF aloe 

recent 
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How Neon Arc Tube Is Used 

The brilliant and highly concen- 
trated spot of light in the neon are 
tube is created partly in virtue of the 
utilization of a heated cathode, so one 

report states. The same source of in- 
formation discloses the fact that a 
power tube as large as one-quarter 
kilowatt, Was emploved to excite the 
neon are tube. 

The new neon arc tube is placed be- 
hind a Jarge scanning dise fitted with 

au series of lenses arranged in a spiral, 
in a similar manner to those used in 
the Jenkins 2 ft. x 2 ft. image pro- 

which utilizes a neon crater 
tube. (This is described elsewhere in 
this issue and is also shown on the 
front cover.) 

One of the accompanying photo- 
graphs shows the elaborate amplifying 

(Continued on page 231) 



Mar.—Apr. 

| | 
| | 

| 

| 7. KPTUCI Ecc DY 
HuGco GERNSBACK  Editer /-\ K EFS #£ : 

Dr. E. F. V/. Alexanderson 

| Dr. Herbert E. Ives 

"Si He “ites. Laurence M. Cockaday 

| C. Francis Jenkins 

D. E. Replogle 

ances ! | ie __Philo T. Farnsworth 

| | Dr. Fritz Noack 

Clyde Fitch 

H. W. Secor 



TELEVISION NEWS 

SYSTEM 

Mar.-Apr., 1931 

e MIHALY TELEVISION 
The latest Mihaly television apparatus is claimed to produce exceptionally clear 
images at the receiver, free from the shifting dark lines caused by scanning dise 

holes and so characteristic of the usual television image. 

: 
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A group of televrsors produced by the Telehor Company, of Berlin, 
which is developing the inventions of D. von Mihaly. 
sight-and-sound receiver shown at | rs viewed Fram the rear at 3 
if bas a large disc, reproducing the image at the side in the window 

P§HE difficulty of obtaining free- 
dom from the flickering which 
is familiar to all who have seen 
television images, has been com- 

pletely overcome by D. von Mihaly. 
In his latest apparatus, the Images are 
perfectly motionless in the “window,” 
and they do not show the customary 

The Mihaly disc has holes (A) bounded 
by ercs and radu, his overcomes the un- 
evenness of fight recerved through crrculer 
(B) or square (C} Aoles; and gives per- 

| Fect illumination, as at D. 

By Dr. Albert Neuburger 
(Berlin) 

SEPA C CAL SAPO PER ES) Ey pe 

The large 
ri " nr 
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shifting dark lines, which are due to 
the holes in the scanning disc. The 
Image is evenly illuminated and clear. 

Part of this is due to the increased 
speed of the scanning disc. This, 
which has thirty holes, revolves so 
fast that an area 12 x 16 inches is cov- 
ered at the rate of 15,000 scanning 
points a second; and this figure may 
be increased to 18,000 points. (The 
former corresponds to a speed of 750 
revolutions per minute, and the latter 
to $00, which is standard with Ameri- 
can 48-hole scanning. German tele- 
vision, however, is permitted the use 
of the broadcast band, and this limits 
the modulating frequency.) 

Furthermore, the holes in the scan- 
ning disc have been given the special 
shape shown in Fig. 1A. The sides 
of the hole slant toward each other at 
a very acute angle; while the top and 
bottom are concentric arcs. 

From Fig. 1B, it will be seen that 
equality of illumination cannot be ob- 
tained with circular holes: in 1C, it 
will be seen that square holes, while an 

okt Toei i
f 

a 

At 3. a layout including a modern German broadcast receiver, with 
a ftelevusor at tts left; Mere the image is reflected upward into a 

in the Foreground at 4 are smell relevisors, one in the 
center with a speed control, 

improvement, still cause lines; but the 
shape of opening just described, with 
its slanting sides, gives exactly even 
illumination and freedom from lines, 
as illustrated at 1D. 

| | : . | 

In the Baird system, which scans the image 
vertically, a part of the line ts cur off at the 
upper end; thes serves to create a synchron- 

izing signal, 
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The Radio- Controlled 

ELEVISION PLANE 
ry = oe ’ ‘ j : | . )= lomorrow we shall find a new order of things if a war should occur.  Pilot-less 
Radio-controlled planes fitted with “Television”’ eyes will flash back what they 

, N a recent trip to Washington 
the writer visited the labora- 

rtories of C. Francis Jenkins, 
the well-known experimenter of 

international reputation. It was Mr. 
Jenkins who perfected the shutter that 
made our present-day motion pictures 
possible. He was paid over $1,000,- 
000 for this invention, 
Of late he has been experimenting 

with television and has already ob- 
tained astonishing results. At the 
time of the writer's visit Mr. Jenkins 
demonstrated his television machine 
before a number of Government rep- 
resentatives, including the Chief of 
the Signal Corps. At that time the 
writer actually saw his own waving 
hand, projected by radio over a dis- 
tance of some thirty feet, the shadow 
of the waving hand being transmit- 
ted to a sereen at that distance. 
Every motion made by the writer's 
hand was faithfully reproduced on 
the distant screen. Opaque  sub- 
stances, such as a cross, knife, pen- 
cil, etc., were also successfully trans- 
mitted and projected by the Jenkins 
Television machine. 
It ig the writer’s opinion that, 

within two or three years, it will be 
possible for a man in New York to 
listen over his radio to a ball game 
500 miles away and see the players 
on a screen before him at the same 
time. Whether it will be the Jenkins 
machine or some other machine that 
will achieve this result is of little 
consequence. The main thing is that 
experimenters all over the world are 
working frantically on television and 
sooner or later the problem will be 
solved. 

An entirely new age will then be 
opened up and it is not necessary for 
the writer to expatiate at length on 
this phase; as it has been exploited 
by him in his past writings and by 
others for some time. 

In this article, we shall concern 
ourselves with the radio-controlled 
television plane, which will come into 
being immediately the minute the 
television problem is put on a practi- 
cal basis. It should not be construed 
that the radio television plane is 
merely a monstrous war machine, but 
it also has its uses during peace time, 
as will be explained. At the present 
time it costs great effort, time and 

see to headquarters. 

By HUGO GERNSBACK 
Member of American Physical Society 

aviators’ lives in order to train our 
perfect flyers. 

A radio-controlled airplane has al- 
ready been demonstrated by the 
French and American Governments, 
and it few for a lengthy period with- 
out anyone on board. The entire con- 
trol was from the ground while the 
machine was aloft. The plane arose, 
cut figure eights, volplaned, ascended, 

(THE accompanying article 
appeared in the Novem- 

ber, 1924, issue of THE EX- 
PERIMENTER. 

While at that time the 
ideas set forth therein might 
have appeared more or less 
fantastic, they are no longer 
considered so today. As a 
matter of fact, the radio- 
controlled airplane is with us 
today. Several of the leading 
governments have already in 
their possession airplanes 
that can now fly and stay aloft 
for any length of time, within 
reason, without a pilot or any 
human being on board. 

The television adjunct will 
follow as a matter of course. 

Most of those who read 
this article will live to see a 
television-controlled airplane 
a reality during the coming 
years, 

descended and went through all the 
ordinary evolutions: the control being 
effected entirely and solely by radio, 
The same kind of a machine is also 
being experimented with successfully 
by our own and several other Govern- 
ments, and it may be said therefore 

that the radio-controlled airplane has 
passed the experimental stares and 
has become practical and feasible for 
military use. 

But the great trouble with radio-con- 
trolled airplanes is that the operator 
must see the plane. If his machine 
were to make a landing at a great 
distance he might land the airplane 
on top of a building or in a river, or 
it might collide with a mountain. 

A Pilot-less Plane Which “Sees” 
Imagine now a radio-controlled pi- 

lot-less airplane which is also equipped 
with electrical eyes, which eyes trans- 
mit the impulses—or rather what 
these eyes “‘see,” by radio—to the dis- 
tant-control operator on the ground. 
Our illustration on the opposite page, 
which shows a war machine, depicts 
this phase. Here we have a radio- 
controlled airplane equipped with a 
number of lenses which gather in the 
light from six different directions, 
namely, north, south, east, west, up 
and down. The impulses are sent to 
the operator on the ground, who has 
in front of him six television screens 
labeled “North,” “South,” “East,” 
“West,” “Up” and “Down.” Each 
screen Corresponds to one of the elec- 
tric eyes attached firmly to the body 
of the airplane, as shown in the illus- 
tration. 

_Let us now see what happens. The 
airplane is started from the ground 
and is sent over the enemy territory. 
During every second of its fight the 
control operator, although 50, 100 or 
possibly 500 miles away, will see ex- 
actly what goes on around the plane, 
Just the same as if he himself were 
seated in the cockpit: with the further 
advantage that, sitting before a 
screen, he can scan six directions all 
at once, which no human aviator can 
do. If, for instance, an enemy air- 
plane suddenly comes out of a cloud 
and starts dropping bombs on our 
machine below, the control operator 
sees this enemy machine quicker 500 
miles away, than if an aviator sat in 
the cockpit one-quarter of a mile 
away from or below the enemy bomb- 
er. The control operator will send a 
radio signal that will immediately dis- 
charge a smoke screen from his radio 
television plane, hiding his craft in 
smoke. He can also make it turn 

(Continued on page T5) 
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Our arinkt & picture reproduced above from a@ photograph appearing in a Japanese pogazine, shou's thar hey ore utrde-au'ake 
ieed of feleviaon on Japen, fur we fave mort reached the stage oof Amernce where we ure felewreng hall-gumes oulthou ch 

the technical equipment available here ts capable of doing sa. We predict that bu next surermer we shall see bell gantes tele- 
vised over mrore than one television system in tna comniry. 

STRIKE ONE! Se TAPANESE 

APAN is wide-awake when it 
comes to the latest advances in 
television, as the accompanying 
picture clearly demonstrates, 

This illustration was made by our 
staff artist from a photograph, show- 
ing a baseball game being televised in 
Japan. In the illustration shown on 
our front cover, the apparatus haa 
heen somewhat modernized by placing 
the televisor on gimbals, so that it 
can be quickly pointed, in any direc- 
tion, by the operator, Judging by the 
original photograph, which appeared 
in a Japanese magazine, the televisor 
utilized for picking up the baseball 
vame was a stationary affair, and it 
evidently was focused across the home 
plate. In the last issue of TELEVISION 
News, we showed how the Baird ex- 
perts, in conjunction with the British 
Broadcasting Company, recently tele- 
vised the famous English “Derby”, 
so that the present instance affords 
another link tn the chain of evidence 

By H. WINFIELD SECOR 

Recently a Japanese magazine con- 
lained a photograph showing a 
hasehall rame veing televised. The 
recent television broadcast of the 
English Derby, coupled with the 
televisine of fistic encounters in 
America, demonstrates that tele- 
vision is steadily marching forward. 

that television its indeed marching 
forward, 

Public Anxious to “See™ Sporting 
Events 

American visualisis, by the tens-of- 
thousands, are waiting for the day 
when prizefights and other athletic 
events will come to their homes via 
the television screen. Probably this 
coming winter will see the first prize- 
fight shown via television—that is 
actual prize matches in such large 
places as Madison Square Garden, 
New York City. As a matter of act- 

VISUALISTS 
ual fact, the Columbia Broadcasting 
S¥atem have shown several “prize 
ring’’ scenes over their television sta- 
tion, W2XAB (107 meters) accompa- 
nied by voice over W2XE (49 meters). 
Mr. William Schudt, director of tele- 
vision programs for the Columbia 
Broadcasting System, and his atuff. 
especially arranged these “studio" 
hoxing scenes between well-known ex- 
ponents of the fistic art. 

About three years ago, the writer 
saw what was probably the first dem- 
onstration, in America, of an “out- 

door" pick-up as given by the Bell 
Telephone Laboratories. At that time 
a man going through various motions 
with a tennis racket, was shown on 
the television screen, which utilized a 
60-lineé seanner. Public demonstra- 
tions by the Bell Telephone Labora- 
tories, since then, have been practi- 
cally all confined to “close-ups” such 

(Continued on page 392) 
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Vision broadcast stations, has 
one major disadvantage slong 

with several minor disadvantages. 
The major one is luck of flexibility, 
which handicaps the showman in mak- 
ing television presentations, along 
with the necessity that the studio 
should be darkened, or at least illumi- 
nated with special colored lights. 

The studio of the future will un- 
doubtedly present a different picture 
from the present fixed-apparatus type. 
In this future studio, one will find 
several pieces of apparatus which, in 
appearance and operation, will closely 

HE flying-spot type of pickup, 
| i | Which is used by all present tele- 

resemble the conventional camera, 
found in today’s motion - picture 
studios. The scenes to he televised 
will be staged on special stages or sets, 
before each of which will be a camera- 
man with his camera, Off from the 
studio will be a make-up room, with 
the make-up attendants, a costumer’s 
room and a property room. Curtains 
at the rear of the sets will be used for 
scenery; and back in the control room 
will be a highly-paid specialist. who 
will “mix” the scenes coming from the 
various gets, and put on the air, in 
proper continuity, the story as the au- 
thor meant it to be. 

All the continuity ideas of the pic- 
ture will rest on his shoulders. On 
his skill will depend the sight and the 
sound emphasis which must be placed 
on each part of the plot. Here the 
pictures coming from two or more 
sets will be “mixed” and sent out to 

* Viee-b rex filers. deukins Teds i? bm hingi i aorperira. 
jee, 

stage Lighting” seheme for use in the television 
Sudo, Nhe orusts berng wllurunated by freats pleced behind red gad 

green color Alters arranged ground the frame gs shown. 

TELEVISION NEWS 

the radio transmitter at the proper 
time. This specialist will correspond 
to the present “film editor,” who cuts 
out the unwanted parts of the scenes 
that have been “shot,” and pieces to- 
gether the completed picture, 

When such studios are available, to- 
gether with proper receiving equip- 
ment for the home end (which is well 
on the road to production}, we can 
truly say, “Television is here with 
genuine enterlainment value.” 

Direct Pickup Camera, the Latest 
Step Ahead 

The most recent step forward to- 
" wards the aforementioned ideal is in 
the development of the direct pickup 

Mr. Replovle, author of the 
present article, is widely 
known to the radio and tele- 
vision fraternity, He has just 
been honored with the title | 
of chief engineer of the De 
Forest Radio Company. 

camera, shown in the accompanying 
illustrations, which is capable of being 
used outdoors, when mounted on 
trucks; and used as well in studios 
and theatres to pick up any scene that 
can be brilliantly illuminated, 

The idea of this camera is not new. 
However, it has heretofore been con- 
fidered Impractical by television engi- 
neers, because of the difficulties at- 

Wii os mencanradonistor.ocom 

J ENKI 
By D. FE. 

How best to illuminate the person who 
slands or sits before the television 
pickup, has been one of the toughest 
problems which television engineers 
had to solve. 
sone interesting fresh angles which 
show how the Jenkins experts have 
solved the problem, without having to 
use the old-style highly concentrated 
hanks of lights, which are very annoy- 
ing to the artist. 

lights is also explained, 

Sept.-Oct., 1931 
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Mr. Replogle gives us 

The value of colored 

tending this method of television pick- 
up, These difficulties have been main- 
ly in the small amount of light avail- 
able on the photoelectric cell: necessi- 
tating very high amplification, with 
attendant noises and troubles. De- 
velopment of the more sensitive cae- 
sium photoelectric cell, as well as more 
intelligent use of the screen-rid high- 
gain amplifying tubes (which, with 
better manufacturing, have reduced 
the microphonic and electronic noises} 
have enabled the engineers of the 
Jenkins- DeForest Laboratories to 
overcome the basic difficulties. They 
have achieved the undoubted advan- 
tage of the direct pick-up camera sys- 
tem in the television studio. 

Present Experimental Studio of the 
Jenkins Laboratories 

While in New York, at Station 
W2XCR, the conventional flying-spot 
system is still in use, yet in Passaic, 
in the Jenkins-DeForest Laboratories, 
a model studio using this direct pick- 
up camera is in use. <A glimpse into 
this studio shows, at one end, a stage 
around the outer edge of which are 
mounted groups of lamps spaced at in- 
tervals along top, bottom and both 
sides, These lamps are of fairly high 
candle-power, and their purpose is to 
Nluminate with an even amount of 
light every portion of the stage. On 
the stage are a piano, music racks and 
other properties necessary for the 
immediate scene to be televised. Over 
alternate lamps are placed special op- 
tical filters. The filter on one lamp 
permits the red and infra-red rays to 
flood the stage: while the next lamp 
is filtered so that the blue part of 
the light floods the stage. The reason 
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Here we see how feletision dramas and other entertainments wel be staged. uw’ lhree or more “dire! pickup * carreras. (firs 

arrangement enabling (he supervisor af (he mixer panel to fade (he wmages in or our ds desired. 

eyes of the artists would be very 
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Latest model Jenkins “direct pickup’ camera with mobile truck. The New style mixer and control panets, wir bis tpsstl hrell é 

operator checks the umage by looking tnto the scanner hood shown, Wision transmutiing stations, designed by the Jenking engeneers. 
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farest portable “television pickup" equip- 
ment, Phe “direct pichup™ television 
camera con be rolled down the tracks and 
wied Wherever deared, A front oteuw of 

(he mckup camera fs goer al reght, 

Bothersome Light Filtered Out 
The total amount of illumination 

versus the light spectrum is shown in 
the accompanying curve. It is noted 
here that, by far, the greatest bril- 
liancy is in the yellow part of the light 
spectrum. Fortunately or unfortu- 
nately, the latest highly-sensitive type 
of photoelectric cell made with caesium 
has & curve as shown: the greatest 
response of the cell is in the blue and 
red portions of the spectrum, with 
very little response in the yellow. It 
is obvious, then, that all the brillianey 
Which is so bothersome to the eves of 
the artist actually does very little 
vood as far as actuating the photo- 
electric cell in the camera goes, Hence, 
it is feasible, with negligible loss of 
light, to filter out entirely the center 
portion of the light spectrum emitted 
by the lights around the edge of the 
stage. In this way the comfort of the 
artist Is assured, and ample light can 
he secured to actuate the latest tyvpes 
of television pickup device. 

In front of the floodlighted stage is 
placed a direct pickup camera, an illus- 
tration of which is shown on the cover 
of this magazine. The attending op- 
erator 18 aided by very accessible con- 
trols to focus his television camera on 
any portion of the stage for the de- 
sired action, 
Seenes Can Be Accurately Focused 

If a close-up is desired, he brings 
his camera close to the stage, refo- 
cuses the image on the photoelectric 
vell, and keeps the image in the center 
if the television field. He ascertains 
the focus and center of his image by 
means of a television monifar; and not 
by an optical finder — the common 
practise with movie cameras. In this 
way, he is absolutely certain just What portion of the scene is put on the 
air, the proportion the Image occupies 
in the field, and how well it is 
focused, 

Should the scenario eall for a full- 
length stage effect, the cameraman is 
able, without changes of lenses ag is 
necessary in the flying-spot, to follow 

Paola above shou's a fighter 
wenght direct peckup for studro 
ust, fhe photo-cell being placed 
behind the sconming disc and 

lens, 

Chart (right) shows how both 
ersome fight as Altered out in 
newt studio lighting scheme. Full 

lem shou's desterbution of in 
cendescent fload-laht over tight 
spectrunt: dotted fine show's sen 
sicry distribution of felecision 

famera phota-cells, 
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the story by moving his camera back, 
refocusing as he goes; and thereby 
give the looker-in a wider field than 
previously. By swinging his camera 
he is able to focus on any one of sey- 
eral objects on the stage, as they be- 
come successively of prime importance 
in the sequence of the story, 

Prize Fights, Ete.. Have Been 
Televised! 

From the foregoing brief descrip- 
tion, the flexibility of this new cam- 
era device is obvious. With it we have 
been able te televise plays involving 
a plot af three or more people; we 
have been able to put on prize fights 
on a restricted stage, with a fidelity 
that would enable the louker-in to fol- 
flow cack blow of the coutestants: we 
have been able to televise pianists, 
showing the technique of the fingers, 
and, of course, artists singing or 
speaking, reproducing the facial ex- 
pressions with recognizable detail. 
Ballet daveers and clog dancera hare 
been televised with ercellent results. 
Therefore, it will be noted that, if two 
or more sets, with a camera before 
each set, were available, with the 
proper “mixing” or continuity selec- 
tion from each of these sets, a satis- 
factory presentation of even intricate 
plots would be possible, 

In the studio at Passaic, immediate- 
ly behind the camera, is an open win- 
dow through which, on sunshiny days, 
the camera is turned outdoors. Cars 
on the streets a block away, as well as 
signs on buildings a block or more 
away, are readily observed in the 
camera's monitor. An airplane a 
half-mile away can be distinguished 
as it crosses the field of the camera. 
In fact, the operators of the camera 
state that they can pick up better pie- 
fures on a sunahiny day out-of-doors, 
fhan can be secured on a apecially- 
lighted stage. 

Outdoor Pickups Now Possible 
The success in operating this cam- 

era outdoors has been such that the 
Jenkins-DeForest engineers are now 
developing a truck on which will be 
placed a camera, with a long flexible 
cable on a reel; so that the truck may 
be driven to a baseball game, to the 
arrival of some notable, or to any 
other outdoor event to be televised. 
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Television over a light beam—Transmitter: Subject scanned by lights 21, 
, Slog amo Aer 1a, mod ulates oscillator 

betwecn corbons | 2 

Receiver: | observers, 2 

a (15 choke 

reflector, 10 frghe bear. 

Z lé @ condenser, [7 @ resistance) 
Ll retlecror, 13 sequal! spherical reflector, 14 diaphragm, 24 transformer. 16 condenser 

4 : image, + scanning dist, 4 diaphragm, 3 neon tube, 6 motor, 7 detector and amplier, 9 phoro-cell, 3 
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dist and photo-cell 20. Phoro-cell current, amplified by 
weechomn tur modulates curréaf po ure 

15 tron core chokes. 

~LIGHT BEAM TELEVISION 
NE can never tell today what is 
being transmitted over a search- 
light beam. Without any trans- 
lating apparatus such as a tele- 

VisIOn receiver, you would not know that 
a television image was possibly being 
transmitted by slight variations in the 
light. Just recently a very interesting 
and startling demonstration of television 
over a beam of light took place in the 
Radio Research Laboratory of the Gen- 
eral Electric Co., at Schenectady, N. Y¥. 

Dr. E. F. W. Alexanderson, well-known 

television expert and consulting engineer 
of the General Electric Co., directed the 
experiments and the accompanying draw- 
ing shows the arrangement of the anpa- 
ratus. Many interesting variations of 
this latest television scheme may present 
themselves in the future. For one thing, 
the light-beam does not have to be ra- 
diant or visihle, for we may make wee 
of the invisihle infra-red or ultra-violet 
rays. It is believed that this demonstra- 
tion and the experiments lying behind it 
may indeed pave the way for a new day 
In television, and that we may expect as 
a consequence more distinct and hetter 
detailed images, The wave lencth used 
in the light beam television demonstra- 
tion was of the order of a millionth of a 
meter. 

How Dr. E. F. W. Alexanderson of 
the General Electric Co., success- 
fully transmitted and received tele- 
VISION Imares over a licht beam. 

As revealed in the diagram the image 
of the subject being televised, is picked 
up by photo-cells and then amplified by 
a seven-stage amplifier. The television 
signal is caused to modulate a earrier 
frequency, which, in turn, modulates the 
are light source. The fluctuations in the 
light beam, even though sliht at times, 
are faithfully picked up and translated 
into electrical currents by the photo-cell 
(light-sensitive relay), placed in the 
focus of the parabolic reflector at the 

receiving station, located 130 feet from 
the transmitter in the demonstration. 

The minute fluctuating electric current 
coming from the photo-cell in the receiver 
reflector, is greatly amplified by a 
shielded, resistance-counled amplifier of 

six to eight stages. The amplified tele. 
vision signal is then past into a neon 
tube. and by whirling a stanning dise in 
front of the pulsating neon light, an 
Imacre of the person or object before the 
transmitter is reconstructed. A crater or 
spot source néon tube may he wed, to- 
gether with a lens disc and ground class 

or other screen, to provide an enlarged 
iiare, 

Telecasting With Powerful Licht Beams 

“The work thus far is highly experi- 
mental, yet some day we may see tele- 
vision broadcast from a powerful are 
light, mounted atop a tower high above 
the city,” Dr. Alexanderson said. “These 
modulated lirht waves will be picked up 
in the homes by individual photoelectric 
tubes, or electric eves, instead of the 
present-type wire antennae. 

“Light-broadeasting may have the 
same relation to radio broadcasting that 
the local newspaper has to the national 
newspapers. These light waves can be 
received only at relatively short dis- 
tances, perhaps ten miles. Each com- 
munity could then have its own light- 
broadcasting system.” 

The greatest difficulty in television to- 
day, Dr, Alexanderson believes, is in the 
method of transmission. Radio waves 
usually follow several paths in travelling 
from the transmitter to the receiving sta- 
tion. Each ray following a different path 
produces a different image, so that a 
composite image is apt to be blurred. 
For this reason, television has been tend- 
ing toward shorter and shorter waves, 

(Continued on page 57) 
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Televising 

Sun’s Eclipse 
A bold plan to televise the “total eclipse” 

from an airship and broadcast the 
image to all “‘visualists” 

By D. E. REPLOGLE® 
O. HH. Galdveti, eminent astronomer, formerly member of 

Se eetipar: the Radio Commission, editor of Elec- 
he hopes to brevta tronics and other publications; Doctor 

caal Tarage iran Fisher, president of the Sew York 

aca Astronomical Society; the author, D, E. 

Replogle, Chief Engineer and Vice- 
President.of Jenkins Television Corpora- 

tion and De Forest Radio Company, and 

two members of his engineering staff, 
Paul H. Thomsen and Frank B. Du Vall. 

At the broadcast- 
ing studio of the 
(Continued on page 
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The rowie along which the total eclipse of the sum wert 
Awguat will be tisihlc, ia a merrow path ¢#tendingy,s if 
port, atroe New England. Along thia path, about fifty 
wiles ju width. df ta Peopoted fo atud hn Girstip fitted 
with a@ostrli ris ion pic k-oyy coumerd, The image of the 
atgl celinpar’® ecu fhawa ee rovfiged f—o «a Innd abathon 

fad vre-hroodedalt fa fAiduadids af “timiiliate” Helov 

and at Icfi—eclipse dewodnsiration deatribed by ifr. 
Replogle 

radiovision presents ita whimsical side in 
conjunction with the importance of showing 

in advance just what the heavenly constellations 
will do this coming August. All of which occurred 
on December 2nd at 9:15 P. M. The scientists and 
engineers who earefully rehearsed and finally put 
on this unusual show were ©. H. Caldwell, the 

NTICIPATING a solar eclipse by several 
A months through the instrumentality of 

* Vice-President, Ienkina Television Corporation. 
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York City, well-known eneineer 
and designer of submarine explor- 

Ing and diving devices, has stolen a march 

on television engineers, his newest inven- 
tion being illustrated in the acctompany- 
ing picture. Mr. Hartmann has shown 
us how to put television to work in a 
new and very entrancing field of endeavor 
—that of exploring the great unknown 
depths of the o¢ean. Strange denizens 
of the deep, fish with luminous eyes and 
with bodies of the most brilliant colorings 
lmaginable, can now be viewed by tele- 
vision enthusiasts sitting cozily at home 
in front of their television receivers. 

In brief Mr. Hartmann'’s scheme in- 
volves the use of a powerful group of | 
lights which illuminate the sub-sen scene 
in the vicinity of the television pick-up | 
camera. Inside of the steel ball which is 
lowered to any desired depth in the sea, 
the people aboard the boat on the surface 
can see the sub-sea scene, fish, ete., on 
the sereen of a neon tube projector. The 
operator in charge can switch into opera- 
tion the motion picture camera whenever 
desired, so as to record any of the scenes. 

An interesting angleof Mr. Hartmann’s 
invention is the fact that the images ob- 
served by the “television eye” at possibly 
thousands of feet below the surface of 
the sea, can be broadcasted on short 
waves for example, and either picked up 
directly by short wave television recelv- 
ers in our homes: or again, the short 
wave signals from the boat may be re- 
layed to a television land station, and 
then rebroadcasted from the land station. 

One of the very interesting and valu- 
able points of interest about Mr. Hart- 
mann’s sub-sea television camera, is the 
fact that the many beautifully colored 
fish of the sea loose their coloring when 
brought to the surface, by means of the 

Dr. Hans Hartmann, well-known New! York engineer, who has devised and utilized “deep “Ceep sea rt "used heretofore by 
Sea” expliratiom cameras, has brought his ideas up-to-date, and here shows us how to acientists. Iso, the swimming action 
utilize a “televiseon camera’, for the study of deep sea life as ull as recording any de- and general behavior of many deep sea 

sired scenes on a cantera. (Continued on paye 53) 

| R. HANS HARTMANN of New 

Wii amencanradioniston.com 
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5o4 Practical Electrics for August, 1924 

The Diabolic Ray 
By Tlugo Gernsback 

COMBINED RAY, CARRYING ELEC: 
TRIC CURRENT AT HIGH POTENTIAL 

BiG LER MEY 
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periments in the 
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ae ed results. 
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Fie. 1 is of special interest; the old college experiment of 
the writer gave o real result. The attempta illuatroted in (he 
other experiments, Figs. 2 te & were fatile. The photographs, 
Fics, § and 9 are reproductions of laboratory work. Figs, 2 

= 

aod § show what the dinbahe ray is supposed io he able ta dn, 
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The Diabolic Ray 

8 OUr refders are aware, an Eng- 
lish electrician named Grindell- 
Matthews has recently made him- 
self heard from one end of the 

World to the other in connection with his 
so-called “Diabolic Ray.” Fron what we 
ore expected to believe in reports from 
eye witnesses, Mr. Grindell-Matthews was 
aide tu electrocute a rat from a distance 
of 15 feet by this uwsterious ray. He 
is also credited with having stopped a 
motoreycle with Lt ata distance of about 60 
feet. It ls, however, quite signifiennt that 
when the British Government asked him 
to duplicate the experiment in the ltritish 
Laboratory, substituting thelr own motor- 
eycle, Mr. Grindell-Matthews refused the 
offer, although his government cave every 
assunince that he could keep the invention 
secret. This of course does not spenk well 
for the Invention. 

Tet us go back and ser what has been 
done in the past In connection with so 
called “death” rays. Mr. H. G. Wells in 
his book the “War of the Worlds" was 
probably one of the first to make use of 
the problematle death deallng ray. 
The present writer in his story, the 

“Magnetic Storm" which appeared in 
the ELecTricat ExpPesiMesTer, November, 

1018, outilned a scheme whereby the en- 
tlre German Army was nade ty capitu- 
late by highly Induced Tesla currents, the 
underlying Iden of the writer's schenre at 
that time being to surround the entire 
batthe front from the North Sea dawn to 

BWitzerland with o highly charged eler- 
trical “fence.” This “fenee" was the 
primary of au number of titanic Tesla colls. 
Curving around inn huge seni-clrele, the 
fence Wags so highly charged that any 
electrical mechanisi for miles around 

that had any electrical winding would je 
come the scrondery to the Tesla cok anid 
Wiithd lmmeAdiately become burned oft the 
Instant a current was started in the pri- 
mir, 

While purely fantastic, the idea is, 
nevertheless, sound and Dr, Nikola Tesla 
endorsed it as fensible, at least within the 
range of ny few midles, 

In trving ta determine if Grindell-Mat- 
thews really has an invention or a lox, 
it is best to ennmerate all posxihilities of 
the couse, for even if Grindell-Matthews 
his net at present the death-dealing ray, 
such moray will he found sooner or later. 
It is all In the realms of phvsies and just 
hecduse we do not actually know bow te 
praduee it today is noe reason whi it will 
not be produced tomorrow, The ense for 
us to decide is if Grindell-Matthews has 
honew Tay, or whether lie is making use 
of the alrendy well-known properties of 
presentalay rays and the laws of present. 
day plivsies, 
On the table shown In this page we see 

nm list of vibrations, We tay dismiss 
ectave Tote WW whieh @mbroice sound 

waives, We do not think that by menns 
of these low vibrations eleetriea) currents 
can be shper-posed an such seund waves, 
The 20th o¢tive [x known te ws, Ths prop. 
erties ure hidden from ts. The same is 
the ease with the 40, 45, 91. 57 and the 
octaves, las Grindell-Miatthews dis- 
covered nonew ray that comes within anv 
of these qoknmeewn frequeneies, cme cen 
rose) of any of these pnknewn vibrations? 

Frankly we do met helieve that le lias: 
43 8 twatter of fact, he snvs se himself, 
In ofher arords he has dianoarrred aa new 

ray, ne new physical principle, bart te cies 
Chiim te make use of preaenteliv devices 
and present-day facilities to achieve his 
ends. Tut let os see if this lelds forth 

By Hugo Gernsback 
HNember, American Physical Society 

ny promise, What can any good selen- 
tist do with present-day means? The 
writer asked hinwelf this question and 
lie performed a oumber of experiments as 
Will le [ndicated below, 

Kefer to Ulustration No, 1. This is an old 
college experiment of the writer's, Elght 
candles were placed on a board so that 
they almost touched. At each end candle 
there was 0 wooden support upon which 
electrodes were fastened which reached 
Into the flame of the first and last caniles, 
By means of a coil giving a one-inch spark 
when energized by a battery, IL was pos- 
sible to make the spark leap over a dis- 
tance of about five or six inches. 

What does this experiment mean? Just 
this—that [f you have a sutliclent amount 
of hot gases or hot alr it is possible to 
make an electrical discharge leap over a 
large gap, Which it would be unable 
to do in free alr. As everyone knows, & 
apark coll ea i el one-Lnch spark cannot 

TABLDE OF VIBRATIONS 

Number of Vibrations 
sara per Seoond 

ER@epPa ocd 

= ond Pe | 
= in 4 

ith . onal : 
= ith ee 
= éth - err 
= <tth . aa VSR 
= ath |... _. 256 ) Sound 
= Sth sek? 
= lth .. 1024 = 
= 16th atts 32,788 = 

= 2th cess erteeee eee es 047,576 | Unknown = 

Be 5th oe. cc esses eee MM554,492 | = 
SS Wt oes eee ee es LOTS, 741,824 + Elactrichty = 
ge Mith ...........,94,959,738,968 | = 

& i0th .........1,098,511,627,776 | = 
B doth ......./95.154.972.00g,992 ; UMW = 
SS ifth ..... 0. MSGR 177844 = 
= iith ....,. 140,797. 468, 365,928 + Meat = 
= 45th , . 281 ATE 978,710,656 | = 
= - 
& 4h ..... nba ante i = 
= =| 
= Mth ......1125,899,906,842,624 | Chemical Rays = 

Blast ......2,251,799,819.686,248 }) = 
S Sith ....144,116.118,075,855,872 | “nkown = 
= sath .... 288.220,976,181,711.744" = 
= Bath 76, A60,752,209,423.488 |» py = 
= 6th . .1,152,921,504,406,946,976 i = 
= Gist ..2,906,845,009,219,693,052 | = 

= G2nd .,4,611.686,018,427,987,004 | unknown = = 
= = 

Se METEOR TSA LL ie 
Te made te give more than that anqe-loel 
spark in the open wir, Ey using leutedl 
pases we cio increase the distimces. 
Now consider Fiv, 2. Here we hive the 

actual experiment of Fig. 1, duplicated in 
bo hypothetical death-dewling ray, Lmagine 
two large reflectors with two emorneys 
electric heating elements, built along the 
lines of our electrien! parabolic hearers, 
Sich ies we tie fo leet aur lqithirisemim ot 
adchily morning. These heaters are to be 
a pewerful that they willl throw a let 
bent ever aoindke We admit that ther 
wold lave tele “some” hegters gee «ha 
this, tuking inte weeount cold aie currents, 

winds, ete. Which would mest surely affect 
the operations of the heat leans, Pot bet 
Us Suppose the beans were sulliciently [peat 
und powerful. We aitach to each ome cf 
the heaters a SOMME yolt bleh tension sen- 
eriter or if you think that this is nut 
Buiclont we cin step it up with truns- 
formers to a milllion volts if necessary. 
We cin now see that bf evervithima w ark, 
we could direct the two heamis on an aubr- 
Sip or airplane as shown and the hich 
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tension discharge would go via the para- 
bolic reflectors, would fullow the path 
through the heat and the ionizing heat 
benim up to the airship and down through 
the other heat beam, The high intensity 
current would burn out all electrical 
windings and thus stop the machinery and 
couse res, bringing down the machine. 

A beautiful theory, but we do not think 
that it will work out very well over a 
distance of a mile or so, To be sure such 
results can be had over comparatively 
small distances, maybe 60 or 100 feet, but 
it would be fur teo expensive for the re 
sults that it would acconiplish. 

SO much for heat rays. We next tur our 
attention to the most powerful ray known 
to sclence today. Thisis the X-ray. X-rays, 
a3 is well known, liave the power of loniz- 
Ing oir, in other words, make air conduc- 
tive co the electric current. For instance 
if you turn an X-ray on a charged electro- 
scope, lt will discharge almost immedi- 
ately, proving the conductivity of the air. 
When Grindell-Matthews first brought out 
his death-ray the writer thought to dupli- 
cate it and he rigged up the apparatus 
shown in Fig. 3. The photeugraph, Fig. 9, 
shows this apparatus of the experiments 
along similar lines, 

ltefer to Fig. 3. Here we have a power: 
ful A-ruy tube sending out its usual in- 
tense X-ruys. In addition to this we have 
also a spark coil giving a one-inch spark, 
the high tenslon posts of which are con- 
nected ta two pleces of metallic screening 
separated ubout 1144 inches. The spark 
cull Was Dow energized by the battery and 
of course no spark jumped between the 
screens for the reason that the coll could 
only give one@inch sparks and no more. 
The idea behind this was to find out If the 
dir Seiween the sereens could be sulli- 
vlenuly ionized ta Inke the spark clear a 
gp of 144 inches, The logic recalls the 
experiment shown in Fig. 1, In which we 
huve 9g one-inch spark actually leaping 
aver fi distimce of about five inches, ss. if 
the A-ray was as gowxl on jenizer us were 
the gases of muindles, we should not only 
wet 14-inch spurks between the screens, 
hut 2 six-inch of seven-ineh spark, Dut 
the writer wits very¥ much disappointed to 
find out thot the results from) this experi- 
ment were entirely nil. Evidently the ion- 
izing, m3 jeewerful ms it is, falls to make 
the gir conductive enough, or otherwise 

Hifferent kind of a current than that given 
by ain imluction cal) must be used. Richt 
here [tf thay be state thaut severnl other 
‘heirical currents were tried out with the 
Sotne Desntive result. Not only did the 
spark refi ty lenge the maximum «dis- 
fnew, hut no inereuse of the air gap 
could be bridwed at all, net even one-six- 
teenth inch aver the ane ineh. 

Then the experinient shown in Fig. 4 
wis tried. Two large and powerful (ouo- 
lhkige tobe were connected gas shown, 
the (Wo serene Were put in pesition, 
Whiihs og TMM eyolt feqnertor wis oon 

need to the twee sereens, Thee ihe bere 
ssn ESD boe*htn fee Tg ve ota Cee cee ist 
“own by the grrews fre ule sere te 
the steel or dead plate, akewn the heal 
pete, them devin the lena) poate paises 

ever the jonized hewn to the lower screen 
th!) mick te the generator, Nothing at 
Hl happened. There wis te spark of ane 
kind and as fur ns we eoiuhl] tell, fa 
mney went over the beam, Then we aft- 
fiched the high tenshon generster direct 
io ench one of the poles of the X-ray 
Piles With the hope that this might prove 
ere sucessful, hut with fe resi, 

iContitwed on poge GOT) 
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ALI with rage, with flaming eyes 
aml oelene hed) 6 fists sang | Aerie 

sprang foe dis fet, Sanhileniv lie 

Soll bis wine glass ond threw it 

feress (he table, so tht it hroke in (ape 
thin Aligel’= face. This was his onswer 
te the captain's Insulting wears, The 
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When Sound Was Annihilated 
By Robert Joergensen 
hd dreary, on Little assembly of men vet 

In the Dernets Forest iin) disappeared 
wong the treces, Now, before the dew 

inl disappeared frou: field ind tree, one 
eof them lay eold and dead on the grass 
inl unather was fleeing to 9 strange land, 

The next meming Uj 4eme awoke in 
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“Per as the hot was, & qoantity of eleetri:a! apparatus wae contained within it. . P 
Which excited the fears of the passerby and which the experimenter himself could not endare.™ 

young officers who sat around the table 
sprang to their feet and looked In alarm 
at Iija #erno, What had he done? Ruined 
his future, his coming career as an officer, 
rut his young life in the balance by an 
ungoverned action. The prince had for- 
hidden under penolty of death all duel- 
ing, but could no other solution for this 
sltnation be found than a duel? No. Then 
the result of such might for young Zerno 
be elther death or exile, 
The only one who in the general com- 

inetion kept perfectly quiet was Captain 
Migel. With a cold smile he remained 
sitting In lis place and wiped off the rel 
wine which sprinkled his face and wuni- 
form; now he rose, lis face became se- 
vere, and with a voice cold ns steel he 
Suid? “I shatl KE you for this Mr. [lia 
4ermo ane [ will do it as quickly as pur 
sible, (oan wy friends meet vou within 
un hour te arrange time and place?" Ile 
threw 0 contemptuous glance of inquiry nt 
Lieutenant “erna, who for answer me- 
Chanteniiy heowed his head, pnd with show 
steps Captain Migel left the room. 
ACT Treligine) standing at the tnhle 

with hard storing eves; it was as if the 
full meaning of what he had dene only 
new storm) eleor before bin, Tut as his 
omnes began to flack around hin in- 

qMiring, warning ond wondering, he sil- 
denly roused himself, drew a deep sich 
ond hastily passed them on lls way out 
of the ren, 

The Duwel 

The morning after, while the alr wha 
etlll cold ond the morning sun shone white 

the capital of a forelgn country. There 
he renialned for a long half year: [t was 
Known that he had valnly sought for ot- 
cumition and then he suddenty disappeared 
from the elty without telling anyone. 
tumor told that he hod been seen In the 
Ereat commercial port but nothing posl- 
tive was known. He had disappeared out 
of the world in which he had ved hith- 
art. Lint whether that wins to go to a 
better or nf worse, no oe tried to deter- 

mine with any degree of certainty. 
Arml so Year by year, the inemory of 

Ilia Zerno crew fainter and falnter. 

A Afyaterions Being 

The heath was awe-inspiring, descrtel 
nnd cold, And the moan who live! out 
there in the hit was nione, alone and 

nivsticul as nature that surrounded hint. 
Who wos he? No one knew Where 

did he oome from? Noone knew. Noone 
knew his name, what he wos doling, hiw 
he supported himself, nor why he lived 
wt lonely ont there In the deserted heath, 

Superstition hid deep roots in the seuls 
of theese pouple, For then the siiper- 

ritiirsal amd unexplained was worse than 
death, The effeet of It all was that they 
went in a wide circult around the leuse 

on the tonely heath. and hastened iwi 
te the suljoining village. 
The heath was awetispiring, deserted 

ml eold, The man there was unknown 
and charged with seereey: the bot he 
ved in wis wretched and rendy to fall 
Into ruin. <A fire burned In the great open 

fireplace; out of the darkness the fun- 

tastic contuiirs of tbchities, gluss vessels, 

working tools and instrmments of plysies 

emerged, ‘The man himself sat lent over 
and waeditating by the fire: the Hanes 
east a mvstte glow over his old nad ener- 
getie features, wus reflectui! frou: his 
deep, luminous eyes, lighted ay his whole 

i i Ee 
eee ee a 

Tae abhlepe “SF 

Welrd sounds were produced in hia experiments 

form, and then would suddenly go down 
to disclose no longer the poverty that 
came Into view, 

He stared into the fire with a dream- 
Ing, seeking look; he thought and mur- 
mured half aloud to himself, In the war 
common to those who itve much alene: 
“Home again; home; hut no one must 
know lt, not even those nearest to me. I 
must fhwars live alone: but ft le hone 

In my own land with my own people: it 
Is my own longunge which I hear spoken 
on the streets of my city. When I wish, 

IT can visit the pluces where T lived as a 
child and a young man, 

The Soliloquy 

“What might IT not ¢n through In a 
foreien citv—strugcle, in need of ever- 
thing, and living in poverty. And It Is 
not yet aver; the hour of relief is not ret 

near, It is as far nway todiy aa on the 
maring when the vietini fell, TEqt one 
must be patient: one must set his teeth 

and make the best possible ont of etrenm- 
etainres, even if all appears hopeless. 

“What o hell was that, the wharf I 
Worked on! An inferne, not of smoking 
fire, tnt of noise and smnds, the shriek 
of steany whistles, the hammering of rivet- 

Ing machines, clanger and noise every. 
where, and everywhere and on all sides 
the hotinering of the riveting machine, 

“Contd anrthing be found which weouldd 

Sr ensinve a man, dull his brain and split 
hls nerves, like & constant abode in such 
ao hell of noise. I[f the thought enme to 

one: “To am wnhappy! the riveting ma- 
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chins would rivet that fast lote the heurt 

and clause if in. 

“And lf the oulse in the wroeckbne slog 

unl wWwoerkslbep Geoitle) tet ginilistid, Gf ll 

the men could work without sound, what 
Ho purudise sich place would be in can 
purison With this where | worked, The 

Woerkih'n could sit in abet cma et pee 
#t hiis bench, his nerves would be spared 
nid he comld final quiet te think out his 

own theughts. without being deafened bey 
the chatigor af tle naachite 

“Ts onything of this sort unthinknbhe? 
“ah, SUPeY tot, Whint is suind but a vi- 
bration of the gir und as o wenk Heh 

Alisapypeerie before i stronger obscurity, a 

WEeHE fee 98 Une over cto lothiher ame, 
[fane could) now prior 1 tole 20 sl Prone 

that It clufemedl all other sounds, ne 
without weakening Gf any, ber it rise inte 
higher ond ever higher frequency until it 

earhed over (HIMK) creles per second, then 
Gt] sound Would disappear, AIL would be 
Still as denth. No human @ar cou per: 

feive the least saund. . . . ban then ft 
Wot Geiser Pee dyeessiide for nen fer eariae 

Dee A eh other except by sdyrms. 
jen whe worked lw such ao plies. where 

there wie no sounel, wight as well he deaf 

und distil, aed that might be still more 
dreadful, ia 

The spenker's vole cropped te an In- 
audible wmnumnur, Thinking und sighing 
Le ant long and stared int the fast vx- 
riring tire. 

The Caolone| aaw him. 

ffiia Work in Elecrtric Sound Production 

Poor as the hot wha, o quantity of 
Mectrical appariivs Wis eomtnined in it, 

nnotceahble fenture of which were qucdlen 
bulbs, inductlon coils, evidence of the 

iden of enforcing silence by the production 
of nit villrations hevond the rance of the 

1924 

inde taer yay, dak tae erred al dev high 
freyuency o8¢iilatien of gudivms, Thuse 
of ws Whee levee booger, ome Whos Junie wet, 

Pie peterrehthee savuinls tliat car fee perce 
lv the ditth bolh of the rindi apparatus 

WH rentice leow peewerful au agent is wt 
lyitu ¥i- 

ily) foa® dtirkale® (ti 

ghd in it der threwing tlhe air 

lersetdeom, cA tpaldavns 
produce nny desired note tig ihe 
pitelh was te be roised far uleere Che mone 

Of the huni @ur, Weird sounds were 
produce) in bis expertnents, wlilely x 

rited] the furs af the wine 

whieh the experlventer litnself cuutel mot 

geld res, 

Paulas 

aera 

pias ras day 

in fits Jiome Country 

Distress spread over the country, Shew- 
Ivy it wernnsl its way in, Insinuited) itself 
everywlpere, ehovel ocvlitsrjmedd tira feet tecedal, 

SONEIInS In one, sometlmes in another 
dis sie Prom om fntungil stupid 
apreading everywhere, [tp qoiekly pose pa 

frightful realttv. Wer in on tethering 

Moeaire es 

COW, Pediicinhe exports and the operia- 
fins uf commerce poi) factorfes, wihileli 
hi) of be oboe, ftlieew tlousands ond 

thom tlhsands ont of work, iti thes 
Wondered) hack ginal forth tlirengeh thew 

Births In seal) groupes, gatherad on the 

Sree? Curners ahd grewl syueres, ibawuss 
ing the intest news about honmw and for- 
‘iim conditions, The volves wer vet 

quiet, for the populace were spiritless, de 
Shilton 

Wald eis 

pressed ound tronbled over the 
change in thelr tife: they were 

On the roof wos installed the apparatus which hed preduced such o atariling effort, 

tomed fo governing themselves aid tod 

no header to guide then. Sileat amid pus 
awitel the further development 

of affuirs, but they did not have to walt 

Wine, 

‘The country was soon cut ail fria 

noriing the neeessities of life aml turn! 

Rive Oley 

This your tle 

oh oof 

harvest felds, 
CULL Leas 

to thelr own insufficient 
eves Lrebluil ; 

Byver preq¢er crowils 

sf rvecde® absik  anthad mbsebat 
1nd market places, hungry 

Rt) Game Cee E py pon 
inf pale shipwlowe 

through streets 
nad thstractea, Tlerm gqind there mo vee 

wis Lifted wp over the general imuruer 

tid the orev shadows willingly cuthere! 

arene it to lienr the stury of thelr own 
eed etd paverty ona tu tisten ta late In- 

spiral attacks wpe tlie wl controlled 

Che ee PE ene 

Conditions hecamne Tlie gi robe PUT 

thoriies saw with anxiety luew it beran 
to ferment In the people's mind, tnt still 
Wine red ti keep in control of the situa- 

tion, Put they were unxhens lest the diuy 
wetild so0n come when hanger nod nee] 

Weld drive tle peeaple oot of themselves, 

wml ther were frightened lest the slight 
force of [welice umd troupes at the disposed 

Of the ¢eliy would be gnable to hold hock 
a revolution, 

They were afraid that 
ana wily tom Sexo 

the dav woul 
ma id EDD, 

The Impending Revol! 

Colonel Decker, Commander of the Clty 
Military Forces, sat in his office in the 
cistle qn) turmst over the pages of his 

journul. Ue wis not sutished elther with 
Ihe general qaulitinn of things nur with 

the excitement im the cit which woe in 
his choree What could de dea. with his 

welve tiie! tnen, againsd the hundred 
lisind excited devils in men's form who 

A gtnerator operated a bank af 
Fhormeus audion bulbs connerted to a reflector full of high pitched telephones, experially comatmicted to correspond with the ulira-audlble frequency.” 

[skeen contre pnd eot it into thelr 

that they could only get bread, 
work and hoppiness by overt lriw- 

Ing the present government. What was 

he to do, he asked hiniself with o bitter 

rhnile, Ihe could get ne incrense of tropa, 

he cml get together the litthe body of 

tiival 
heads 

A) aT ik Sa 
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men Whe occupied the Castle and fight to 
the last mun to held it as long os possible. 
The Prince might withdraw to the inner- 
most rooms and into those Colunmel Lecker 
asserted no one should come save over bis 
dead body. <A knock on the door was 
heard and at the Golonel’s “Come In” his 
Adjutant stepped Into the room. 

The Adjutant's Report 
“Is there anything pew." 
“Only that Liewtenunt Jerko and 

comrudes huve come back, Colonel.” 
“Let then: come in.” 
Lieutenant Jerko und his two comrades 

had gone out into the city in disguise to 
find out how the people felt. It was now 
just darkening and they returned to give 
their report. 

“Lieutenant Jerko,” sald the Colonel, “I 
have seven with pleasure that you under- 
took this littl reconnaissance. Tell me 
now What you have seen," 

“It ts perfectly clear that the situation is 
rewiy toe come to a head, 

“Tl rumbled over the city today and 
everywhere felt the general disquiet and 
threatening atmosphere; there hus not as 
yet been ony actual outbreak—It is known 
that o man was plundered in the open 
street, that a few shops in the smaller 
streets had thelr windows broken in, food 
Was stolen and men went around Into the 
houses and begged In a threatening man- 
ner, but there ls no great violence ensuing 
as vet, and even if it were wished for by 
them, the groups on the market place were 
all dispersed by the police. It is aa if 
men were witdering around and awalting 
final orders to break loose.” 

his 

One of the Leaders 

“If you will give me permission,” sald 
one of Jerko's companions, “I can give you 
the latest news. Today when I stood on 
a comer and looked over the square I 
ew ff man who went from group ta 
group, stopping a moment with each of 
them and then golng on. When he com- 
pleted his clreuit through the square and 
went down to the eastern side of the city, 
I decided to follow him, First lt was very 
ensy, there were So many people in the 
street. But {t became more difficult as 
the man hegan to reach comparatively 
empty streets and lanes. He never stopped 
or realized that he might be followed: at 
last he stood still and turned around, but 
as he did this I sprang back Into a door- 
way 30 that he never saw me. At last the 
man reached a poor Ilttle shop with a sign 
which announced that there was a cafe 
there. Here he knocked and at once the 
door opened, As I stood by his side I 
nodded to him as if I knew him, and went 
In before him. He looked somewhat aston- 
ished! but as the doorkeeper sald nothing 
he thenght T was all right and as I was 
seen entering In known company he made 
noe trouhle, 

“The place we came into was full of 
poorly dressed men; the alr was full of 

HE occupant of the kitchen becomes 
preaccupled occasionally. As a result, 

the kitchen floor looks like a reproduction 
of the flood. 

After escorting a flood out of the back 
door one day TI contrived a reminder, It's 
eney and simple to make and takes about 
ten minutes to complete, 

Get a stall plece of wood a little wider 
than the edce of the drip pan, Cut a 
slot half the thickness of an ordinary 
clothespin in the bottom of the wood 
Pierce, Take the clothespin apart and 
mount half of it in the slot with a screw, 

Bend «a plece of stl wire as shown, 
nut a cork on the end anid fasten down 
with a couple of carpet tacks, 
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bad tubacco smoke and of the odor of suur 
beer, The man I had followed seemed to 
be at home here and greeted everyone to 
right or to left and I went along with 
him and tried to appeur to be in his com- 
pany and I nodded to all that he greeted. 
Fle went through the crowd and knocked 
upon af inher door and disappeared there- 
in, but as [ didn't dare to repeat my 
maneuver, I cust myself down on an 
enpty chair and tried to seem as stolld 
and uninterested as possible, while with 
tense attention [| listened tu the conver- 
Sithim around me. 

A Conference of the Leaders 

“T couldn't make much out of it; no 
one seemed te know anything definitely. 
There, thought I, it [is best to walt until 
something or another happens that can 
give me some enlightenment. 

“After I had walted for about two hours 
fh party of men came out of the inner 
room. From the dead silence which fell 
as they emerged, I understood that they 
were the leaders of the Impending revelu- 
tion and that the crowd were expecting an 
Important announcement. But they went 
directly through the room and out to the 
street; only the man I had followed stayed 
hehind, He sprang up on the table, os all 
crowded around him, and began to spenk, 

An Interruption and a Letter 

“Comrades,” said he, “soo the day 
. . . « A loud knocking at the door 
broke off the story. Tleutenant Jerko 
hurrlediy unlocked the door and one of 
the sentinels stood there, “A letter to the 
Colonel,” he announced. “It was brought 
down to the guardhouse by a workman 
who asked that it be taken to you imme- 
diately. He sald that it referred to the 
revolution,” 

The Colonel hurriedly tore the letter 
open. It was very short. “Revolution is 
at the door. It can break out any day. 
The first step Will be an attack on the 
Government Bullding and this you cannot 
Prevent. But I can take care of every- 
thing and I will do so on one condition, 
No shot must be fired and no man's fife 
most needlessiy be put in perll, If you 
will accept my offer withdraw all sentinels 
In the city and all the soldiers in the 
castle and let them be prepared to fo out 
at the critical moment and clear the mar- 
ket place. This they will be able to do 
In a few minutes without spilling a drop 
of blood. 

“You will recognize the moment the crit- 
ical time has come,” 

Simmed ILIA ZERNG. 

The Exile Returned! 
The Colonel stared nonplussed at the 

name simed to the letter, He could easily 
remember [ljo Zerno, an accomplished but 
hot tempered and temperamental man. 
How could he, the exile, be here In the 
capital city? What did he mean by sar- 
Ing that he was the only one who could 

Refrigerator Alarm 

STIFF WiRe 
COPPER STrip 

hold up a revolution, Was he in with the 
leaders? Hardly, Had he men enough to 
encounter the populace, so that they would 
understand that a revolution was inipos 
sible to carry out, 30 that each one would 
fo to his own home without a blow? 
Hardiy, Perhaps he had found a fright- 
ful weapon—the Colonel remembered that 
he had been interested in problems of this 
sort. Perhaps an explosive material that 
would destroy a whole swarm of men in 
one blow, Tut no, that could not be the 
solution; there in the letter it stood that 
not one human life was to be needlessly 
endangered. We must get in touch with 
Tija Zerno smi) get better acquaintance 
with hig plan, and if he was not to be 
found—then there was nothing to be done 
but to follow the advice in the letter— 
Assemble the troops in the eastle and 
await the results. If he only knew when 
the revolution would break out! If he 
only had time, Suddenly the Colonel re 
membered that the young Lieutenant had 
not told the whole of his adventures so he 
asked : 

End of the Lieutenant's Story 

“And now what did the man say?" 
“Tomorrow at one o'clock the revolu- 

tiem is to break ont, ay 
The next day opened gray and gloomy. 

The sun was hiding behind thick, dark 
clouds; the mist hung dark and Impene- 
trahle over the roofs of the houses. The 
red banners which were carried through 
the streets seemed danip as though they 
had been dipped in blood. 

Red Banners in the Square 

Up and down the streets the red ban- 
hers were borne, the crowds following 
them grew larger and larger, dark forms 
emerged from lanes and houses, joining 
the crowds and swallowed up by them. 
Weapons which they had hitherto con- 
cealed under thelr garments they no 
longer took the trouble to hide. They 
were now strong enough to show their 
intentions. Like a great deluge the mob 
swarmed through the streets, shrieking, 
howling, dragging with them everybody 
whom they met to show that It was hope 
less to stand against thelr numbers, 
The sea of humanity spread over the 

field of battle—the square before the 
Castle. If those In advance had the least 
doubt or fear they could not give an er- 
pression; those who were behind forced 
them on, and what any individual desired 
counted for nothing. The mass could only 
be treated as a unity, driven on by those 
who stood over them, the leaders of the 
riot, 

The Leader's Speech 

The square was filled with the crles of 
the multitude; now the leader appeared. 
The man who led the people and con- 
trolled them, mounted the pedestal of the 
statue in the square. He spoke and his 
volee carried over the whole crowd, ex- 

(Continned on paige 598) 

Place a small piece of copper strip un- 
der the other end of the wire so that con- 
tact will be established when the float 
rises, 

Se 

A simple water alarm adapted for any receptacle 
wien is liable to overflow, auch as a refrigerator 
rip= Pon. 

—————_————————— 

Reassemble the clothespin and clamp 
the outfit to the edge of the drip pan, 
Run wires from the bell and battery to 
the copper strip and a carpet tack. Bend 
the wire so that contact will be made 
when the water has tsen to the danger 
level, 

Contributed by Perry D. Witson, 
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> with soll, 

1.0 detect underground atrenma and 
hidden springs, an Australian scien- 
Ust niwde use of very sensitive 

microphones buried in the ground. (# ic. 
LL) A small plt was dug a few feet deen, 
and «a board was placed af the hottom of 
the pit. A large hole waa cut through the 
wikwl, und over this hole 4 sensitive nii- 
crophone was place), 

To protect the apparatus from the soil, 
ao deep box-lid was placed over the micre 
phone, und the pit was filled up naguln 

Cables from the wileroplene 
fal io on battery and to a set of lend- 
thine, To locate the hidden springs, the 
uperniter isatened in vat night when there 

were fo externa! mci sas, 

The sound mathe by the running water 
many feet from the ground surface wus 
cunductel to the microphone and repro 
tnced very much stronger in the head- 
Plienes, Hy trying several positions of 
the microphone, o place wis soon dis- 
covered where the sounds were strongest, 
And here a well was dug or boring opern 
tlons begun. <A great niagny aprings and 
underground streums were tapped in this 
fashion, allhongh these experipents were 
emducted wo long thee neo, when instru. 
nents Were not ux sensitive as they fre 
how vdivs, 

[t ix rather interesting to ¢ompure this 
avetem With the meéthuds enploved iy the 
Indians to fine] water: they used to tie 
down on the ground and apply the ear te 
the @nrth, and frequentiy suereede|] in 
finding water in this fashion, 

A very much more sensitive and fur 
PaFler handled instrument of the writer's 
desiim is shown five <A steel rod or 
tum is driven into the soll for a few 
feet, ond toe the top a@ receiver lez attached, 
Munipniation Is much frellitated, as the 
receiver puirt ta detachable, antdk con be 
fitted to n nuinker of rods which have 
been driven into the soll in advance. 
Nelther cun the driving-in upset the ad- 
jusiment of the delicate microphone, for 
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Microphone Used in Water Finding 
By C. A. Oldroyd 

the recelver is only put in position after 
the rod has been driven down 

For portable outfits, and where low 
weight ia of importance, u steel tube fitted 
with a hardened ateel aplke might be used 
Inetead of the solid rod. A sectional view 
af the revel ver ia also given, 

The tody of the recelver consists of «a 
short length of steel tube which easily fits 
over the rod driven intm the soll, About 
two inches from [ts bottom, « stop-plece Is 
Bcrewed info the tube, to prevent the re 
eeiver tube allding dawn the rod, 

On the left hund side of the recelver 
tube a sensitive microphone is attached by 
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fh brugs strip; between tube and micro 
phone body @ rubber dise is clamped to 
eut off external noises, A smal! pin juat 
fouches the dinphragm of the microphene : 
this pin is currhed ino fet spring secured 
to the step plece. The flat spring can be 
brought neurer the diaphragm or further 

900" | OF SHAFT rT COULAPSES HERE 7 

A group of minen are imprisened in 6 mine by o falling im of the roof. 

away from it by ag adjusting screw pusa- 
ing through the tube wall, 

The operation is exceedingly simple: 
First of all, the rod is driven into the soil, 
and the receiver is placed on the top. The 
microphone is then connected: to the hut- 
tery und the head-tetephones and the pin 
is brought up to the dinphragi, by menns 
uf the wijusting serew, until a click ts 
heard In the phones; that menna untll the 
pin just touches the diaphragin. 

Afterwards, the operator tistens in for 
sounds that might be caused by running 
underground water. 

As the receiver is In metallic connection 
with the steel rod, the faintest sounds 
Will be transmitted to the microphone, and 
heded with far greater Intensity Ino the 
head-phones. Still better reaults might be 
obtained if an amplifier in Incorporated 
In the cireuit. 

Such an instrument could he readily 
constructed by the experimenter, und 
might be ueed for other purposes besides 
wuter finding, 

A supgestive exumple la given. <A mine 
drift, driven close toa the surface, has 

Partly eollapewd, imprixoning the workers 
inside. Without any delay, the best pos 
sible poalifon for reacue shaft ia to be 
determined, For this purpose, the recelver 
is Place] In varinus positions above the 
Urift, and at nuiverousx polots the operator 
Will hear the hummering of the imprisoned 
miners, attempting to slynal to their com- 
rades, 

Where the signals are beard loudest, the 
receiver will be nearest to the Imprisened 
miners, and here the rescue shuft must 
te wun Kk, 

If no complete apparntus is handy, a 
microphone alone might be weed, and 
placed on the ground in various positions. 
In this manner, a simple rescue apparatus 
cun be binprovised in a very short time. 

Another application ta shown, A buried 
water pipe line hes stunk and heen 
broken, 20 thut the water leaks out. The 

MINE SHAFT Pd 

Ne uid 

Knowing thet they are protected by the microphone spstem, they heon- 
mer upon the walls and the microphone picks op the sound and locates the chamber in whieh they are renfined, ao thet the shaft con be acenretely 
taek to reach 



The Experimenter for November, 1924 

Water in cearehed for by a Wery sensitive microphone and telephone connection. 

ing #fective, and it is the noise of 
shown in Figs. 3 and 4 

methed of wanreh 
of water, The details of the apparitis ore 

only way to find the position of the leak 
sepa to dig up the whole line until the 
broken place is reached. With our mi- 
crophone receiver, however, we can locate 
the fracture within «a few yurda. The 
sound of the escaping water will be heard 
in the phones, and where the signuls 
appear loudest, the fracture will have 

IRON ROD ABOUT | 
WELL INSULATED “DIA (OR STEEL 

1, Twit CABLE fs = | TUBE WITH SPIKE | 
|| POINT) DRIVEN A 
FEW FEET INTO THe 

GROUND. 

\ BATTERY | 

bins 

ih RECEIVER 
| ADJUSTING SCREW 
——we FOR SPRING 

MICROPHONE, 
CASING —“e 

TG! SOUND WAVES 
Levee INTERCEPTED BY 

3 )| STEEL ROO AND 
fem TRANSMITTED TO F 

fd) MICROPHONE | 
a | 

ae OF ESCAPING esi I | if 

PIPE LINE BROKEN HERE 73 ‘4 [Seorer gp ag ibe 

running water which is relied on. 

occurred in the pipe line just below, 
Or with a broken gas plpe concealed 

in a wall, for instance, the point of frac 
ture may be found with the microphune. 
In this ense the microphone casing [5 
lald on the wall, and moved about until 
the loudest reeeptlon of the noise canaed 
by the escaping gas is found. At that 

INTO SOIL ast 

The point is that nome has to be produced te make this 

In lesking for the plye beak, Fig. 5, there is alana a flow 

point the wall ls demolished, and the fram 
ture will be within oa foot or so of the 
point jodiented by the microphone. 

These examples do by no means exhaust 
the possibilities of the instrument de 
acribed, and many others may be found 
by the experimenter who constructs such 
a recelyer, 

Walking Stick for the Deaf 
‘HE old-fushloned ear trumpet for the 
use of the deaf is impossible for Use 

on the atreets. The new microphones for 
the deaf with their division [nto micro- 
phone, resonuting plate and battery, are 
very awkward to carry about. The ear 
trumpet on un Walking stick puts the tele 
phone for the deaf in a better shape und 
in a form Which will be less conspicuous 
in Use. 

The microphone is containe!] in the 
knob, whoae seualtiveness can be ndifusted 
be a little screw accessible from outside. 
Below the microphone there is » dry cell 
Which ja connected as In a pocket flush- 
light. The buttery can be pot at by 
unacrewing the knob along with the upper 
part of the stick proper. 

The screw presses ngainst the contact 
surface in the knob. ‘The resonating plate 
iz a small, saucer-shaped expansion of the 
atick. Our author says that the elegant 
Instroment will be dealred by many uo deuf 
person on the street. 

Many applinnces hive been devised for 
assisting the denf to hear. One of the 
best known sulferera from the saliietion 
ia Thomas A. Edison, He enn hardly 
hear if the words ure shouted into his 
enor. He told the writer recently that be 

A convenient form of microphone for the dent. 
Within the walking stick everything iv con 
inclodine om teshiicht batters, so that the — 
doce not hare the trowhle, of what to seme would 
be the mortification, of carrying o clumay appa- 
ratus nbewt wlth him, 

hal un apparatus in his laboratory em 
bxivying two vacuum tubes with which he 
could hear a spider walk. 

Ofcourse, tn the existence of a much 
idle talk deafness is not altogetier uo 
affliction, ond the story is that the great 
inventur bas uplielld some such theory. 
But it would never be tuken as a matter 
of choice, and the electricians have done 
much to improve the fate of the deat 


