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CHEMICAL WARFARE

Holy Ghost, but these weapons had
fallen into desuetude, their effect being
largely psychological.

Chemical warfare had been so far
foreseen by statesmen that in 1907 the
signatories of the Hague Conference
agreed to renounce the use of projectiles
the sole object of which was the diffu-
sion of asphyxiating or harmful gases.
They were thus debarred from using
lachrymatory gas, the most humane
weapon ever invented ; but permitted to
discharge gas from cylinders on the -
ground, an exceedingly cruel practice.
This regulation was well meant, but the
path to August, 1914, was paved with
good intentions. In 1914 none of the
great powers had made any preparation
for poison-gas warfare, and it was not
till April 22nd, 1915, more than eight

[7]
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months after the begmnm? of the war,
that the Germans began Its use.

During the war, twenty-five different
Pmsonous weapons were employed. Of
hese only three are gases at ordinary
temperatures, and can be discharged
from cylinders in which they are stored
under pressure. The remainder are
liquids ~ which  gradually evaporate,
yielding a poisonous vapour, or solids
which ‘are poisonous in the form of
smoke.

These poisonous substances so far
used fall Into four classes according to
their effect on men. First come gases
and vapours which are poisonous when
breathed, but have no effect on the skin,
and affect the eyes or nose only when
present in concentrations which are
poisonous to the Iun]gs. They can all

[8
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were little developed during the war.
They are, however, weapons of very
reat efﬂuencr, and 1t is well known
at they would have been used by the
British at any rate on a very extensive
scale in 1919.* In small amounts, these
smokes merely make one sneeze. In
somewhat larger amounts they cause
Pam of the most terrific character in
he head and chest. The Pam In the
head is described as like that caused
when fresh water ?ets_ Into the nose
when bathing, but infinitely more
severe. These symptoms are” accom-
panied by the most apgallmg mental
distress and misery. ~ Some " soldiers
poisoned by these substances had to be
prevented “from committing suicide;
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others temporarily went raving mad,
and tried to burrow into the ground to
escape from |mag|.nark/ pursuers.  And
yet within forty-eight hours the _Iarﬁe
majority had recovered, and practically
none became permanent invalids, These
substances, when in the form of smoke,
will penetrate any of the respirators
used In the late war, thoug{h the
British box-respirator would st&p all
but a little of them in the concentrations
then used. In future they will probably
be used in much Iar(I;er concentrations
and in finer particles than those formed
by the German smoke-shells. 1t is ex-
traordinarily difficult to produce a res-
;f)_wator which will completely stop very
e smoke, for the following reason.
In a gas the molecules (or ultimate
particles) are moving very rapidly,
[HI
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The fourth glroup, of bllstermg
gase_s, contains on dy one substance Use
uring the war, dichlorethyl sulphide,
or “mustard gas.” This is really a
liquid, whose vapour i not only pois-
onous when breathed, but blisters any
part of the skin with which it comes
Into contact even. To take an example,
a drop of the liquid was put on a piece
of paper and left for five minutes on
aman’s sleeve. The vapour penetrated
his coat and woollen shirt, causing a
blister the effects of which lasted six
weeks. And yet evaporation is so slow
that ground contaminated by the liquid
may remain dangerous for a week.
Mustard gas caused more casualties to
the British than all other chemical
weapons put together. _

Such are the weapons which chemis-
try has given us. [It Ij often asked why
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chemists cannot produce something
which will put our foes comfortably to
sleep and allow us to take them pris-
oners.  The answer is that such sub-
stances exist, but that in small amounts
they are harmless, in Iarge amounts
fatal. 1t s only over a moderate range
of concentrations that their effect is
merely stupefying. One has onl?/ 0
think “of the familiar cast of chloro-
form vapour, and the skill required to
give neither too much nor too little.

It would be logical to speak of
explosives under the heading of chem-
ical warfare, but there Is curiously
little chance of explosives becoming
any more effective. We know fairly
well the maximum amount of energy
which can possibly be got out of a
chemical action, apd, though explosives
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might perhaps be made which were
about twice as destructive as our best
(or worst) to-day, they would prob-
ably be far less stable, and therefore
less safe to their users.

Of course, if we could utilize the
forces which we now know to exist in-
side the atom, we should have such
capacities for destruction that I do not
know of any agency other than divine
intervention which would save human-
ity from complete and peremptory
annihilation.. But the remoteness of
the day when we shall use these forces
may best be judged by an analogy.
Some thousands of years ago someone
first realized that the sun, moon and
stars were not mere bodies as large as
a plate or a house, but very large, and

moving very fast. It was an obvious
[15]
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It 1S a simple matter of scale. And the
reason why we cannot utilize subatomic
phenomena is just the same. We can-
not make apparatus small enough to
dlsmteﬁrate or fuse atomic nucler, anK
more than we can make it large enoug]

to reach to the moon. We can on%
bombard them W|th.|oart|cle_s of whic

Ferhaps_ one in a million hit, which is
ike firing keys at a safe-coor from a
machine-gun a mile away in an attempt
to open It We do occasionally open
It, but the process IS very uneconomical.
|t may be asked why we cannot bring
our r_nachme-gun nearer, or improve
our aim.  To do this we should require
to construct a|oparatus on the same in-
finitesimal scale as the structure of the
chemical atom. Now we can arrange
atoms  into var[lcl)l%s] patterns. ~ For
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cruel than solid ones.  Those who know
the facts seem to me to be the victims
of loose-thinking. ~ With them are
associated a group of sentimentalists
who appear to me definitely to be the
Scribes and Pharisees of our age.
These people, who are to be found In
all political parties and most religious
and irreligious sects, are generally will-
Ing (after a decent interval) to accept
any aPphcatmn of sclence which ap-
pears to them profitable, or any social
Institution (such as war) which is
hallowed by use and wont. ~ They salve
their consclences for such behaviour by
attacking, in the name of their god or
their ideals, every novelty, whether in
thougiht or In action, which ﬁresents

any loophole. I rparti_cular they are
distinguished by ﬁ3 2e]romous opposition


http://www.fastio.com

CHEMICAL WARFARE

to, and contempt for, any attempt at
the solution of human problems by
honest and simple intellectual effort.
Mustard gas kills one man for every
forty it puts out of action; shells kill
one for every three; but their god who
compromised with high explosives has
not yet found time to adapt himself to
chemical warfare.

More respectable in every way are
the candid reactionaries, like TLord
Cecil, who believe in their hearts that
in abandoning traditional religion of
the medieval type for scientific thought,
man has definitely chosen the wrong
path, and who fight with their eyes open
against its application. These people
have a case, and are prepared to argue
~it. They would honestly desire to give
up the gunpowder of Lazare Carnot for

[33]
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recruits. But the truth no doubt was
that the officers did not like that sort of
thing. The chemical and physiological
ideas which underlie gas warfare re-
quire a certain effort to understand,
and they do not arise in the study of a
sport, as is the case with those underly-
ing shooting and motor transport. One
of the first acts of the late Government
was to reinstate some modicum of anti-
gas instruction in the normal training
of the Army. But it may be hoped that
this pernicious and demoralizing teach-
ing will once more be dropped with the
return to power of one of the gentle-
men’s parties.

Personally, I must confess that I
would go very much further than the
Government, and seriously consider the
provision of gas-masks for the popu-

[35]
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impossible on any serious scale, had
been so impressed on the military mind
by the propaganda of the National
Service League and its like before the
war that, from 1914 to 1918 hundreds
of thousands of troops were quite un-
necessarily kept in England. There is,
however, this very fundamental dif-
ference between a defence against
invasion and a defence against gas.
The one would increase the importance
of the professional soldier: the other
would not. One does not need to be a
very profound psychologist to see in
this fact one reason why the military
authorities dropped anti-gas training,
and why I, being a biochemist and
therefore a person of the type who
would become important if gas war

returned, am advocating its extension.
[37]
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As to which of us Is justified, | would
suggest that it is more likely to-day that
oisonous gas will be used a?amst
ritish soldiers or civilians in future
wars than it was in 1912 that Britain
would be invaded by the Germans.
We have seen that a case can be made
out for gas as a weapon on humani-
tarian ?rounds based on the very small
proportion of killed to casualties from
gas in the war, and especially' during
Its last year. A%_alnst this 'may be
urged the probability that future re-
search will' produce other gases or
smokes which, as weapons, will be as
cruel as, or more cruel than, the
chlorine and phosgene used in 1915 and
1916. The answer to this Is quite
simple. ~ First, as regards gases or
vapours.  Only a[3lér]n|ted number of
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chemical substances are appreciably
volatile, and of their vapours only a
small proportion are poisonous. Now
every chemical substance has a definite
molecular weight. Those with a small
molecular weight, i.e., whose molecules
are relatively light, are on the whole
the most volatile, i.e., go most easily
into vapour. Now the large majority
of the possible volatile chemical sub-
stances of small molecular weight, and
therefore relatively simple chemical
composition, are already known. Mus-
tard gas, for example, was discovered
and its properties described in 1886.
There are probably substances of high
molecular weight whose dense vapours
are even more poisonous than mustard
gas. But the charcoal of our respira-
tors has the property of adsorbing
[39]



CALLINICUS

heavy molecules of vapour quite Inde-
Fendentl of their chemical composi-
lon. If Is, therefore, somewhat un-
kely, though not, of course, impossible
that” any ey POKONOLS Vg wil
ever be found which will go through a
mask Impermeable to mustard gas or
chloring. It is, to my mind, far more
probable that skin irritants may be dis-
covered which are even more unpleasant
than mustard gas. ,

The question of smokes is more
serious. It was the hope of the pro-
ducers of irritant smokes that they
would Penetrate the gas-masks In
sufficient amounts to cause Sneezing
and force their victims to remove their
masks, thus exposing themselves to
greater concentrations of smoke and to

POISONOUS vapour[s4l(i)tierated along with
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the smoke. This was the German view
when they introduced the “Blie Cross”
shell in July, 1917. Fortunately, by
that time our defence against gas and
smoke was extremely good, and we had
foreseen the smoke menace and intro-
duced, between April and June, 1917,
a filter which effectively stopped it in
the concentrations then met in the
field. It is not, however, at all unlikely
that concentrations of smoke will be
produced in the future which will pene-
trate our present masks. If our anti-
gas measures are sufficiently neglected
the consequences may, of course, be
very serious.

It would seem likely that the chemical
weapons of the future will not be so
very unlike those of the past. The main
efforts. of the soldier who uses them

[41]
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tect the flank of an offensive against
counter-attack. Thus in April, 1918,
Armentiéres, the original Northern
limit of the German attack in Flanders,
was so heavily shelled with “mustard”
that the gutters in the streets were
reported to be running with it. The
Germans themselves received orders
forbidding them to enter its ruins for
a fortnight.

Nevertheless, mustard gas is so ade-
quate a weapon that the attempt will
almost certainly be made to use it not
merely for making ground untenable
for both sides, but for gaining it from
the enemy. For this purpose the fol-
lowing methods suggest themselves.
First, attempts might be made to pro-
tect troops completely from the effect

of gas on their skins by encasing them
[43]
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immunity to a second attack—in fact,
it generally increases the sensitivity of
the victim. If a vapour is discovered
against which immunity can be con-
ferred, it will be the most effective
weapon in history as long as its secret
is kept. On the other hand, some
people are naturally immune. The
American Army authorities made a
systematic examination of the suscepti-
bility of large numbers of recruits.
They found that there was a very
resistant class, comprising 20% of the
white men tried, but no less than 80%
of the negroes. This is intelligible, as
the symptoms of mustard gas, blister-
ing, and sun-burn are very similar, and
negroes are pretty well immune to sun-
burn. It looks therefore as if, after

a slight preliminary test, it should be
[45]
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possible to obtain coloured troops who
would all be resistant to mustard gas
bI|ster|n%_|n concentrations harmful to
most white men.  Enough resistant
whites are available to officer them.

One sees, then, the POSSIbIlIty_Of
\l/yarfare on somewhat the following
Ines—

Heavy concentrations of artillery
would Keep an area say thirty miles in
length and ten in depth continuously
s?rayed with mustard gas.  After
allowing, say, two days for the develop-
ment of Dlisters, the gassing of the
positions within two or three miles of
the front line is discontinued, but a
Iong-range bombardment esBeclaI(ij of
roads, goes on.  Suddenly, behind the
usual barralge of high explosive shells
appears a ling of4tgnks supported by
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diers have to stay on at the risk of
their lives. .
Gas-hombs would certainly be far
less effective than high-explosives on a
town whose inhabitants were provided
with respirators, probably even if they
were unprovided. ' But, 0 long as Lon-
don is undefended in this respect, it
constitutes a standing temptation to any
power desirous of making this kind of
experiment. Judging from experience,
there 1S no doubt that a Pas or smoke
attack from the air would occasion a
first-class panic. The introduction of
each new chemical weapon produced
great terror, as did even such a mili-
tarily - unimportant (thou?h Cruel)
weapon as the Flammenwerter (flame-
projector).  This was certainly due to
Ignorance. The F[rggﬁh Colonial troops
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are considerably less dangerous than
measles. It was predicted during the
war that the survivors of lung-irritant
ases would get consumption, while
those burned by mustard gas would
develop cancer. "This has not happened,
but 1t s the sort of rumour that easily
starts. |

For, after all, our greatest weapon in
chemical warfare is not %as, but educa-
tion, and education of all classes. By
education | mean a process which puts
People In_general in touch with the
hought of the abler minds of their own
and past times, whether in literature or
art, In science, mathematics, or music.
An educated man knows enough of
sclence, for examPIe, to be able to
distinguish a gas from a smoke, or a
Grin eII-Matthevv[5621irom a Marconl,
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however, this could not be done in less
than five months, while respirators
could easily be made in a week, it led
to delay af a somewhat vital moment.
Finally every important decision taken
In England"had to pass through the
hands of Lord Kitchener, who naturally
had not time to weigh the argumens
at all fully. It is not my intention to
attack Lord Kitchener: that the war
could be carried on at all under such a
system proves that he was a great man.
ut, If he had managed to delegate
some of his powers, he would have
proved himself a greater. As the result
of all this delay, a great many of the
first respirators had to be made in
France. _
~ Convalescent soldiers and the nuns
Ina convent on trte M]ont des Cats were
66
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conscripted to make respirators, which,
if inelegant, were fairly efficient. Un-
fortunately, consignments of “Women
of England” and other home-made
respirators were continually appearing
in France, and every now and then led
to a battalion or so being wiped out. I
am able to give these details, because
at this time I, who before and after
was an honest infantry bombing-officer,
made my brief incursion into chemical
warfare. I arrived at St. Omer from
my comfortable trench as being a
person accustomed to poisonous gases
in civil life. In a large school there,
converted into a hospital, there was a
small glass-fronted room, like a minia-
ture greenhouse, into which known
volumes of chlorine were liberated. We

had to compare the effects on ourselves
[67]
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lungs unduly irritable, another would
take his place. None of us was much
the worse for the gas, or in any real
danger, as we knew where to stop, but
some had to go to bed for a few days,
and I was very short of breath and
incapable of running for a month or so.
This work, which was mainly done by
civilians, was rewarded by the grant of
the Military Cross to the brilliant young
officer who used to open the door of the
motor-car of the medical General who
occasionally visited the experiments.
The soldiers who took part in them
could, however, for some time be dis-
tinguished by the peculiar green colour
of their brass buttons due to the action
of the gas.

Even when arrangements had been

made for the manufacture of respira-
[69]
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worse elsewhere. The success of our
respirators was largely due to one man,
Harrison, whose name is insufficiently
known to his countrymen. He was an
analytical chemist, and author of that
admirable and too little read work
Secret Remedies (published by the
British Medical Association). He
enlisted as a private, but was a
Lieutenant-Colonel when he died of
influenza and overwork in 1918.
Naturally the ignorance of our pri-
vate soldiers was of an even more
abysmal character. In the early days
they often removed the respirators from
their faces and tied them around their
chests, as it was there that they felt the
effects of the gas. Again in 1917 80%
of the mustard-gas cases vomited, while

this symptom was rare in 1918. Ap-
[71]



