- Lepinning to gain headway.

The Next War

Science Goes to War

' A Race for Chemicalization - The Land Battleships - The
Robot of the Skies - Hell at the Front

Seignee was never completely har-
nagsed to the war chariot Iunf:ﬂ the
epoch of imperialism, of capitalism n
decay. No first rate seientific mind
was ever intersgted in the prublem of
mass destruetion until modern Linper-
ialist war mobilized all industyy in its
service, and with it, the most ad-
vieneed techmique of modern spience.
In the later part of the World Wan,
the mobilization of science was just
: When
the ihe war ended, armies and indus-
trigg were demobilized. Science was
not!
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A Race for Chemicalization

“Ppaing, not numbers”, writes
the President of the American
Chemieal Foundation, “the nation
holding the potent secret formulae,
the most deadly peisons, will hold
the offensive. . . .

Tha full story of what chemical
warfare may be like is still un-
told. [Peace pucts, ngreements and
protocoly expressly forkid the man-
ufacture and storage of lethal
rases, yet all the large powers re-
{ain chernical warfare services and
continue to develop new poisons.
Thirty asphyxiating gases were
known at the beginning of the
war; today thers are more than
1,00). In vaulis and secret archives
of nll large nations repose the
structural formulae and chemienl
equations of still other tfexing
whose potehcy cun only be sur-
mised .

“Chemical preparedness in the
United Stales s a billion-dollar
project sustained and administered
by private enferprise uwnd eapital,
but assigpnable to the nation on
short motice . . .

"Every nation knews that chem-
istry can decide controversies, pro.
wesls and pacts notwithstanding.
The present ruce for armyments
is ussentinlly a race for chemical-
izakin.

In oliwr words, the ink was not vet
dry on the Treatly of Versailles when
the chemical indusivies of all coun-
tries epgan in carnest their prepara-
tivns for a “higger and betier” warl
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Tihe Land Batleship

Chemistey is not the énly form of
vgojentific” preparation for the nest
war.  When the first tank was pro-
pused to the British War Office in
L1912, a tank mueh superior n desigy
o that "invended™ in 180G, the plans
were buvied o a pigeonhole with e
notation “Lhe man's mad”]

Nogw (here 15 o grim rege for me
chanizalion of the varieus armnies, Ins
veplors vie with each other in the
productivn  of faster, huger, more
henvily  armored and  avmed, gas-
provi, bullet-proof, explosive-flame-
and-poisen spravirg land batileships,
In 1924 the Brilish replaced their
heavy and sluggish warlime  tanks
with the new Vickers, capuble of 20
miles an hour.  In 1925 enme a 20-
Lot Lattle tank much faster than the
10-ton and with big guns in a vevelv-
ing furret. The Irench in 1930
boasted forty-six ballalivns of tanks
soanplising more thun 3000 machines.
They hove arior one and one-eighth
inches thick,  Heeently they integ-
dueed a scventy-ton tenk (70 lons—
LAG000 libs.) cavvies armor over 2
inches thick.  Moghine guns are as
useless as rain drops agaelngt it The
Tialinns have developed the singular-
Iy flexible monster Ravesl tank which
ean elimb serpent-like over the most
precipitous ground with front half
tilted ene way amd renr ansther, al
the most astounding angles,

The Uniled States have been experi-
menting on a high speed tank and
on Jannary 13, 1931 made its [irst
otitdonr trinl—a comverilble eaterypil-
lav speed tank which “travelled about
i field here’ toduy, al 2 speed of
45 mwiles n hour, Lumping over logs
twn feet thiek, sloshing thiu frozen
pends, spinning  about in ils  own
length, mashing barled wire entangle-
ments and erwapling walls twoe fect
thick. The machine's caterpillar
{racks were quickly vermoved and the
tunk roared over a paved highway at
sevepty-five miles an hour!  On ca-
terpillar treads the tavk chimbed an
meline of 45 degrees at 35 miles an
hour.  The top specd on wheels was
reported by the inventor as 90 miles
e hour, ’

At the Aldershot mancuvers ol
the British army in Octoler 19350
g, new  giant tank, like a stecl
erab on wheels, rainbled across
shell heles . .. Old-Tashioned cater-
pillar tanks controlled by wireless
fought a bLattle hefove the Frime
Ministers' {Ramsay MacDonald's)
eyes . .,

“The most haiv-rasing of all
the day's monsters was the tank
which moved like a ceab . .. do-
sigmed to golve every probloim of a
shell-torn battle area . . . When it
came to paping craters it simply
lifted its wheels in the air one at
a time and crawlcd on the other
gide. Like the ¢laws of a night
mare the tapk’s wheels stretehed
from shelihole to shellhole, each
with ity own grip on the surface...”
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The Robot of the Skics
One of the marvels upon which

by Bertram D. Wolfe

seienee is working is the vobot-steered
airplane. Airplanes have already been
suecessfully run by wireless without
a human pilot. When perfoeted, such
planes will rise in clouds, sleer over
industrial centers, drop iheir charge
of explosives or phosphorous fire-
bombs or poisonous goses, and return
to their bLase “untouched by human
hands”, Thus they become projectiles
of unimagined vange and ealibre.

Similarly theve are the experiments
of Professor Qlerth and others with
rockets. Professor Oberth in January
1931 Qeveloped a rocket weighing 88
lus, when full and travelling at the
rate 9,750 feet a second (nearly two
miles a second). He premises the do-
velopment of missiles “for bombawnd-
Ingr an enemy countiy with o murder-
pus rain of rockets carrying polsen-
ras conbainers capable of exterminat-
ing whole populations in a Tew min-
utes. ™

Soimewhat mere remote, but not
outsitle {he realms of probability, is
the perfoetion of ray warfare, of
which AMajor-Geneval E. D. Swinton

Phosgene
This was soon “improved"” by the
addition of carben monoxide, the

deadly element in illuminating gas, to
form phosgene. It is much more pei-
sonous thain chlorine alone, a little
over 2 partg in 10,000 lLeing a dead-
Iy concentration. It iz an important
industrial chenical used in waking
dves.  Its most important property
is delayed effect. In low concentra-
tions soldiers may breath it for hours
apparently unharmed. Ten or twelve
hours later, they may be in the pui-
est of mountuin air, but their longs
fill with liguid ‘arid‘they drop dead.

Tear Guses

Then there ave the tear gases. Poi-
sonous in higher concentrations, even
the woeakest solutions cause intense
pain and blinding tears, Should you
walk inlo a room centaining only
enough to go on the head of a pin,
you would feel as though seme une
were tearing your cyes out with his
fingernails. A little over 2 parts in
10,000,000 is enough to cause sufi-

WAR DOGS OF TODAY

of the Dritish Army writes:

W may not be so fur from the
develoyiment of some kind of lethal
ray witich will shivivel up or para-
lyze vr poisen humon beings... "

But rorkets and deathreays carry us
a slighl step zhead of the present
dyohievements’™ of Svicnee aoul those
achicvornents are more than aupke o
convert Lilling from reiail to whole-
sule,
5o o®

Flell A The Eront

“Geionee" is preparing for the front
linos u kind of mad nightmave that
will muke the treneh warfare of the
last war seem idyllic by compatison.

“Ppapely warfare passes by the
board,” writcs Garvan, “lor what
diteh will e sale against a AQ00-
pound poisonous gas bonb which
pxenriley more dirt in one minute
than 25 men amwl o stoam-shovel
ennt hwndle in four days and haul
of f with seven truecks? Or survive
the erushing impact of an BOO-
ton steel tank carrying a batiery
of high-powertd putsonens gas-fir-
ing guns? .

The “smoke of baitle™ will linger
for duys and be uwsed to make arcas
uninhalitable for wecks anid to “oe-
cupy” regions withuut the use of
Lroons,

The rifle will wive way to the port-
alble machine gun anid chemieal gren-
ade, “Flesh and Ulood cannot advanes
against machine guaus in the propur-
tion in which they are now inehuled
in moderin wrmies . .. deelares Gen-
eral H. L. Gilchrist, Chief of the
Chomical Warlare Service in his 1U29
report to the Secrctary of War.

Chemical labovateries will be at-
tached to every commpany—Ilaboratories
on wheets that will manufacture pei-
song amd gases while en reute, ™.
Wo have creatod a field laboratory
for each field army,” reporls Gen.
Gilehieislt,  Under such civewmmnsiances
“atlgeking in open company will mean
sheer swicide, Lvery inch of the body
inust be insulated with gas-resisting
substances.” [Garvan).
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Puison Gay

Let us look a little mere elosely at
some of the achievements of the sei-
ance of chemistry. The texts distin-
puish lethal, lachymator, sternutator
and vesicant gases. Laughing, blister-
ing, coughing, itching, snoezing, chok-
ings, vemiting, tear awd killing pases,
and elouds of sullveating smokes.

These gases arve marvelously casy
to manufacture for the most part and
o their work Iin inecredibly  small
quantities. Lhe first gasg used in the
world war at the Second Battle of
Ypres was chlorine . . . Ib is made
by the clectrolysis of c¢ommon table
salt. Its virlues are that it iz dense
and persigtent (214 timcs the density
of air) and 2 parts in & thousand will

kill in hall an hour,
L B B

cient pain to make it impossible Lor
YO Lo gpon YOoul eyes, Anolher toar
gis, Chlor-aecto-phensne 1s w solid
el be seatlered by Leing shot from
Elh.

The sheezing and vomiting gascs
cobtain arsenic and thus not only
cause intense pain and irritation of
nose and threat and lumgs and voii-

ing, but as alter effecls produce aysen-!

ieal poisouing,  Diphenylehloro-arsine
ig o osolid wnd is wsed in shells, wixed
with other polsonows Tiguids and high
explosive charges which scatter it in
Liny particles able to penctrate g
nensks designed only Lo ubsorb pases.
“IE calses sueeding and severe uin-
tng sensations in the nose, lubgs and
{hroat in cuneenliations as slipht as
one part in ten million, In higher con-
centrations, soy 1 opavt in 2000000 {o
OO0 (¥ parts in 1,000000—RB.D.
W, it causes severe vomiting .
still higher coneentrations arve serious
(e fatal—BJYW.), as in egual con-
cenlrations  diphenyl-chloroarsine is
more poisonous than phosgene.”
oW ox
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Mustard Gas

The vesicants ale gases which at-
tack the skin. “Ordinary elothing is
converted  into a sticking  plaster
which communieates blisters to the
skin®  {Garvia)  alustard gas, of
which Garvan is talling in the alove
aquotation, causes lesions of the skin
and wucous membranes,  As liltle as
one part in 14,000,000 is suflicient to
cause conjunetivilis, severe inflam-
maution of the eyellds, The gas penc-
trales the eclls of the skin, cspectid-
ly wheve thevs is moisture [Lom per-
spiration as under the arms and In
the croteh, and having penetrated the
skin iz hydrolized by the water in
the skin cells to form muriatic acid
under the skin. 1t iz one of the most
polsunous of the gases so far used
Thus 39 parts in one million of air
is sufficient {0 kill a deg, while it
tukes 2,000 parts in a illien of
chloring, Im other words it is morn
than 50 times as effective. Ground
salurated with mustard gas contami-
nates those who pass over it. In the
lust war it was used as a vapor, bat
in the nextl iE will be mixed in shells
with high explosives so as to be re
dueed to a fine spray. Then the vie-
tim can draw inke his lungs enouyh
ir% a single deep breath, to finish him
off.

But the prize gas developed during
the last war, too late to be used,
was Lewisite. Like Mustard Gas a
vesieant, it is mueh more easily ab-
sorbed by the skin, and introduces
doadly arsenie under the skin. Three
drops on the stomach of a wouse will
cause death. It is especially appro-
priate fur airplane hombing, and Gen-
eral Fries, with a touch of poetry,
christened it “The Dew of Leath”

R
Next Week: '
THE RACE WITH DEATH
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