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PROTECTION AGAINST COLD. PRACTICAL ADVICE RE
GARDING PROTECTION OF SOLDIERS IN A WINTER 
CAMPAIGN. 

By MONSIEUR J. B. CHARCOT. 
Medecin de Marine de le Classe de Reserve. 

THE following suggestions, which I consider it my duty to offer as 
regards protection against cold, are the result of the personal experience 
gained in the course of two Antarctic Expeditions covering the winter 
season, four Antarctic cruises during the fine season, winters spent in 
mountainous country, two periods of manreuvres in the Chasseurs 
alpins and numerous inquiries, before as well as after my expeditions, 
from my colleagues of foreign nations who are Polar explorers. 

I do not wish for a moment to pretend that the Winter Campaign 
()f 1914 exposes our troops to cold as severe and of the same character 
as that which Polar explorers have to bear. Nor do I pretend that the 
same means of protection should necessarily be adopted unde,r quite 
different conditions. Nevertheless, I have thought that it might be 
us·eful to offer a few suggestions which may not only be the means 
()f preserving men for the national defence, but also to spare those 
who are fighting for the Fatherland unnecessary suffering. 

The idea of writing this pamphlet came to me when I recently saw 
in the Military Hospitals at Cherbourg, amongst the wounded from 
the Front in Belgium, men suffering from frost-bite in the feet which 
would end, unfortunately for many of them, in the loss of these limbs. 

As I have already said, I do not pretend that some of the advice 
which I venture to give can always be applied, but anyone in posses
'Sion of this knowledge will be able to put it into practice whenever 
{)pportunity offers. 

GENERAL PROTECTION AGAINST COLD. 

Garments put on one over the other, even if made of light material, 
are much more efficacious than thick ones. Two cotton pants are 
better than only one woollen pant, two cotton shirts are much warmer 
than one flannel shirt. I have myself been able to bear the severest 
cold by wearing under my trousers two thin cotton pants one over 
the other. People who feel the cold should certainly be, satisfied with 
a cotton pant and a woollen pant, even not a very thick one. The 
{)utside garment should be of very closely woven material. The super
position of garments, especially jerseys, gives a feeling of constmint 
and compression where the limbs join the body. The greatest care 
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96 P1'otection' against Cold 

must be taken to avoid this, as much to ensure freedom of movement 
as to avoid the evil effects caused by cold aggravated by defective 
circulation. If the jerseys are worn over other clothing the sleeves 
should be of light material. The under garments should be loose; 
the outside garment, on the other hand, should be made to fit fairly 
closely to the body. An overcoat of airproof material of closely woven 
cloth (tanned if possible) provides most effective protection against 
the cold. I have myself been able to bear the severest cold that we 
experienced (400 below zero ) when wearing a flannel shirt, a sailor's 
jersey of closely knitted wool, a waistcoat, a molleton jacket, and 
over all a small blue cotton mechanic's jacket. The latter might, in 
the case of the soldier, be replaced by the short jacket which is worn 
under the greatcoat. In Polar expeditions a garment of tanned cloth 
or " anorak" with holes only for the arms and head (the latter covered 
with a hood), and trousers without fly of the same material are worn 
over the other garments. 

This light and practical combination, which admits of free move
ment, enables one to dispense with furs. The outside garments 
should be fastened at the wrists with straps, at the legs with gaiters, 
straps, or puttees, at the neck with a handkerchief, and at the waist 
with a belt; but these fastenings must never be so tight as to interfere 
with the circulation. 

I must here try to remove a totally erroneous idea which is firmly 
fixed in the minds of the majority of people. I mean the belief that 
in going out of a warm place into the ·cold, not only is the latter felt 
much more, but the individual is exposed to grave risk. I maintain 
that it is exactly the opposite to what happens. If congestion of the 
lungs, etc., have followed in simiLar conditions, the reason is that the 
people who were attacked by such an illness had it already on them; 
similar cases are not to be apprehended in the case of healthy and 
normal men such as our soldiers should (at least in theory) be. Far 
from increasing sensitiveness to cold, going from a high temperature 
to a low one enables one to bear the change much better, even so far 
as to ignore it for a considerable period of time. 

It has frequently happened to us in the course of our expeditions 
that, in order to take the readings of instruments standing in the open 
in a temperature of 400 below zero, we have had to go out of dwellings 
heated up to a temperature of 680 F., without anything on except a 
shirt and pants, and to stay more than half an hour exposed to the 
air without noticing the low temperature, whilst, on the other hand, 
we shivered if, for any reason or other, we had to carry out the same 
work after leaving a dwelling which was insufficiently heated. All 
sportsmen know that a douche or cold bath, painful as it may be when 
one is cold, has no bad effect when one is perspiring freely. The 
Russians in the severe winter of their country make their houses very 
hot. I even go so far as to say that this comfortable feeling of stored 
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J. B. Charcot 97 

heat is felt for a very long time. No one who has been in Polar, 
regions, especially in the Antarctic, where it is cold even in summer, 
has failed to notice that men, far from getting used to the cold, suffer 
less from it during the first year than in following years. 

I should not be at all surprised to hear that our African soldiers, 
who escape the evil effects of the excessive wet and fevers, find during 
the coming winter that they have remarkable, powers of bearing, the 
cold. In the retreat from Russia a hundred years ago, Baron Larrey, 
an unquestionable authority, noticed the same thing among soldiers 
coming from Southern countries.. . 

From the above we may conclude that whenever possible our men 
should not be afraid of taking in a store of heat from places where 
the temperature has been purposely and abnormally raised, and in 
any case should avail themselves of every opportunity to benefit from. 
the heat. Warm drinks, tea, coffee, soup are excellent preventives 
against the cold, and all Polar explo~ers who have made forced marches 
have experienced after drinking some hot soup that delicious sensation 
which makes them say that they can " feel it trickling down as far as 
their toes." Alcohol, especially rum, must be considered a first-class 
medicine, but it should be taken as a medicine only, for too frequent 
use of it, even in small quantities, makes it very quickly lose all its. 
efficacy. Whenever possible a half pint of hot wine with a little sugar 
in it, in which slices of bread can be dipped, will restore a man after' 
he has become a miserable wreck owing to the cold. 

PROTECTION OF THE FACE. 

Speaking generally, it is considered that frost-bite on exposed parts 
of the body.is to be feared only when the temperature of the air falls 
40 below zero. This danger, however, may arise, especially when men 
are tir,ed, when the temperature is higher and even when the wind 
is light. Leaving aside the danger of frost-bite, the pain from the cold 
on the uncovered parts is so great that measures must be taken to 
guard against it. The well-known and popular Baladava cap is an 
ef£ective ahd practical cov,ering for the hl8:ad, although some leading 
explorers object to it, maintaining with reason that it prevents a man 
hearing and makes him sle,ep. Some people, too, cannot bear it, and 
get headaches from wearing it, or a feeling of 'Constriction, which is 
perhaps more painful than the cold. I advise such people simply to' 
cut out of a, muffler ora piece of very thick flannel two large ear 'pieces 
and sew them'on to the brim of their cap, fastening them firmly over the 
,ea.rs by strings tied under the 'chin. Inmost cases this arrangement 
will prove a, very good one and answer well. In lowtemperatmes wind 
blowing on the facre becomes a torture and a danger. The only really 
effective way of protecting oneself against it is. to cut out of a bit of 
cardboard-or, even better, stifHe,ather~apiece which can be used as a 
screen, fixed either to the Balaclava cap or the ear-piece, or on. the' 
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98 Protection against Cold 

windward side between the head-cover and the head. Some people 
'with a very sensitive mucous h1~inbrane have, whenever there is the- '" 
least lowering of temperature, a painful and uncomfortable running. at 
the nose. A little strip of woollen material or flannel fixed on the nos~ 
IIlnd kept in place by bringing the two ends under the Balaclavacap, 
or by tying .the strings behind the head, will gen~~lly .obyiate this 
discomfort. ,In very low temperatures, especially when there is a light 
wind, thel1e is a danger that frost-bite which has been neglected may 
become very serious. Some people' are especially predisposed to frost
bite, others, on the other hand, seem to be refractory to it. The latter 
people, however, al'e not altogether proof, and may be caught when 
they least expect it. When a part of the 'face begins to freeze no pain 
is at first felt, and the patient consequently does not notice what is 
happening. When the actual temperature makes you fear the danger 
of frost-bite each man should keep an -ey'B' on .his neighbour's face. 
Frost-bite makes its appearance in the shape of an ivory white spot. 
It is, as I have said, painless, and when it appears the first painful 
sensation of cold will often hav,a completely disappeared. The nostrils 
especially, the chee·ks, the beardless chin, the e,ars, where exposed, are 
the parts genemlly'affected; As soonas-th>&ivory shadeappea-?s, ~ 
man's companion, or he himself on being warned by his neighbour, should 
rub it vigorously until it disappears and sensation comes back:, which will 
follow v:ery quickly if this precaution is taken in time. Rubbing with 
snow is often recommended. This answers very well when the snow 
has fallen in flakes, but if it is powdery or crystallized by reason of the 
low temperature such friction may res¥lt in painful excoriations of the 
skin which will become harmful if repeated. It is better to use the 
hand, with or without a glove, provided in the latter case that the wool 
is not too rough. The part of the face which has been frost-bitten, is 
liable to freeze again. Knowledge of this fact may be turned to good 
account, for a man can take the precaution, from time to time, during 
the night to rub that part of his face which he knows from experience 
to be liable to frost-bite during the day. It is extremely dangerous in 
very cold weather to cover the face with fatty substances. They freeze 
at a temperature which is relatively not very low and thus encourage 
frost-bite, and may, moreov,er, preV'ent recognition of the tell-tale white 
spot. Petrol, which only freezes when the temperature is 700 C. 
below zero, and which I recommend on the authority of Dr. Couteaud, 
Director of the Medical Services, may be tried with good results, but I 
have no personal experience of it. Certain explorers recommend 
smearing the fa.ce with a black smoke composition which is easily 
obtained with a piece of burnt cork. This method is effective, but 
should only be employed when it is impossible to have one's face 
watched by a comrade, for in this case also the white tell-tale spot may 
be difficult to make out. In frosty weather, every time that a piece of 
metal touches the skin in the open aIr burns are caused. The people 
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J. B. Oharcot' 99 

who wear eye-glasses or spectJades ought, therefore, to take the 
precaution of covering the parts of th'e metal which are in contact with 
the skin with pieces of wool-or thread. The best treatment 'of frost-bite 
which is no worse thana burn of the first or second degree, is a lotion 
of pi?ric acid. 

PROTECTION OF THE HANDS. 

Protection of the hands, as well as of the feet, against cold is of 
such obvious importance that there is no need to dwell on the subject. 
Not only must steps he taken to combat the pain caused by low 

_ ,temperatul'es and the numbness which may render the hands momen
tarily powerless, but we must also guard against the serious risk of 
frost·bite in one or more fingers which might in a very short time 
seriously threaten the partial or total loss of the extremity affected, 
and might end in the spontaneous 01,' surgical ampu~_tion of the whole 
hand. Ordinary glov'es of thick woollen material or fur-lined give 
effective protection against ordinary cold, provided that the fingers and 
hands a1'e free to move inside them. In severe cold, howev,er, gloves 
are not only uS1e1ess but are even dangerous, and should be replaced by 
mittens. The latter are comfortable, they minimize the risk -of frost
bite and enable the wearer to hear the lowest temperatures. 

The chief object to be borne in mind, both as regards hands and 
feet, is the free circulation of the blood. Gloves with even very brg,e 
finger-stalls predispose the wearer to frost-bite. Mittens, on the other 
hand, allow the fingers free movement and enable them to utilize the 
warmth of the rest of the hand and admit of free circulation. In an 
ordinary mitten the thumb-st'aU is separate; frost-bite of the thumb, 
the circulation of which is better assured than that 9f the other fingers, 
is v,ery ra1'e. The thumb, moreover, can be easily warmed every now 
and then by slipping it into the same bag as the fingers. The main 
objection to mittens is their clumsiness; this, however, can easily be 
overcome by habit. To be convinced of this one has only to see what 
our merchant sailors, and particularly our fishermen, manage to do 
without taking their mittens off. Ordinary mittens, 'however, are 
without doubt not convenient for handling a gun, but this difficulty can 
easily be solved by adding a separate finger-stall for the forefinger, 
while making the mitten large enough to enaqle the forefi~ger to fit 
into it whenever it is stiff,ened with cold or when its individual :roeedom 
of movement is not required. Mittens can easily be made by anybody, 
by the soldier himself, just as I have often se-en sailors making them, 
and as I have made them myself, viz., by cutting out of a pieoo 
of ,felt or soft woollen cloth or even, better still, out of an old blanket, 
two Large patterns of the hand which can be sewn together at the edges. 
Qne need not be airaid of cutting them too large, for the more room the 
fingers have to moV'e' about in the more heat they will acquire. Inms 
:m.ew pattern mitten two openings should be left where the thumb joins 
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100 PTotection against Cold 

the forefinger, and at these openings separate fing,er stalls can be 
sewn, the stalls being cut pretty large out of 'a pie'ce of wool or flannel, 
or made of tightly knitted WOGl by la friendly :l!emale hand. I am sure 
that all the movements demanded by a shooter are absolutely easy 
whether with the right hand, which has to take the cartridge clip 
between the thumb and the forefinger and insert it in the gun and then
press the trigger with the forefinger, or with the left hand. I am 
convinced that when wearing such mittens men will not only not suffer 
from cold hands, but that frost-bite in the fingers will he very excep~ 
tional. I am absolutely opposed to the practice of wearing several' 
pairs of gloves one over the other, and also to wearing a pair 0:£ light 
or' thick gloves inside mittens. I could mention numerous cases 
arising from this practice. It will perhaps be sufficient to recall the 
fact that the Duke/of the Abruzzi had, during his famous expedition to 
the North Pole, to·/leave his party and lose two fingers because he wore 
gloves inside his mittens, whereas his comrades, who only wore mittens, 
returned safe and sound. All the same, there may be som.eadVlantage 
in wearing knitted mittens ,with finger-stalls inside the bag-like mittens,' 
for if a man is constantly obliged to take off the latter to carry out sOllle 
delicahe, piece of work the palm and the back of the hand will retain 
their warmth and communicate it to the fingers. Felt mittens are 
softer than woollen ones, and have the advantage that they retain the 
heat eV'en when they are wet. Our fishermen even dip them in salt 
water so as to shrink the material. 

Frost-bite of the face makes its appearance, as I have said before,' 
_ in the shape of a more or less extensive spot. When the fingers are 

frost-bitten generally the whole joint is at first attacked all round and 
looks like an ivory finger; the painful sensation of cold has then entirely 
disappeared. The disease is an insidious one and, if not too late, rapid 
action must be taken to save the finger from gangrene. The finger must 
be vigorously rubbed with snow or, failing that, with the glove of the other 
hand. This friction, which should be vigorously maintained, should 
alternate with the warming of the finger by putting it under the armpit' 
or in the mouth, or by strIking it violently with the loose extended 
arm against the other shoulder, as cabdrivers do. After this has been 
keptup for some time, and when a sharp and almost unbearable pain' 
in the finger is felt the cure is ensured. The ensuing treatment of 
frost-bitten limbs which are not saved on the spot by the above-' 
mentioned procedure is a doctor's, or perhaps a surgeon's, business. 
Picric acid or embalming is an optional method of treatment if the 
gangrene is limited, which generally happens when there has been 
no infection through contact of clothes, ete. With the sores, which 
are not long in appearing, amputation is often spontaneous, and com-' 
mences with an eliminatory cut. Otherwise it would be necessary to 
amputate in good time in order to save as much as possible of the 
diseased limb. These remarks apply as much to the lower limbs as 
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J. B. Charcot 101 

to the upper ones. On no account must a limb or part of a frost
bitten limb be exposed to the heat of a fire or be dipped into hot water, 
as most painful and serious complications· may result. 
- I ought to say something about chilblains, which are often so 
'frequent, painful, and extensive that they put the, patient quite out 
of action. I only know of one really effective treatment, and that is 
rubbing with alcohol and the frequent and cautious application of 
'picric acid. May I be allowed to recall the fact that on no account 
'should the picric acid be mixed' with alcohol or glycerine, otherwise an 
explosive mixture will be formed. Finally, I would also call attention 
'to the fact that, though it does not seem of much importance, the 
yellow stain on the skin caused by picric acid easily comes off by using' 
.a solution of boracic acid. 

PROTECTION OF THE FEET. 

In the case of the feet, besides the pain caused by low temperature, 
'frost-bite is to be feared. This fact is proved by the great number of 
'sick in our hospitals after the operations in the month of November 
alone in Belgium, who have most of them lost part or the whole of 
one or of both feet. The first cause in these cases always arises frpm 
an indifferent circulation of blood in the lower extremities.. I am able 
to assert that the great majority of these cases might have been 
avoided with better knowledge of the conditions in which they occur. 

The footgear generally adopted in France is unfortunately ill
adapted for cold weather. Healthy people who go on mountain or 
,country excursions, starting hale and hearty, feel assured that at the 
'end of their trip, in which there have been no prolonged halts, that 
they will have a good fire, in front of which they will be able to take 
off their boots and put them to dry. Quite different are these con
ditions from those in which our weary fighters are often obliged to 
stand still for a long time and to remain many days without taking off 
their boots. The latter conditions are similar to those in which Polar 
explorers find themselves, rand the experiences of one of them may be 
useful. I do not propose to discuss the different sorts of footgear 
issued in various expeditions, as they would be of no use to our 
Armies, and time, moreover, does not admit of any great innovations. 
Suffice it to say that a Polar explorer can never have his boots too 
large. I have said above that the French army boots are ill-adapted 
for cold weather; indeed, the upper leather which covers the toes and 
'the metatarsus, is fiat, and does not admit of free movement of the 
toes, or of the wearing of several pairs of socks. The Norwegian boot; 
'on'the contrary, has its upper leather shaped like an exaggerated arch, 
is ridiculous in appearance, but is most practical. When with such 
boots several large pairs of socks, sometimes only two, are worn Ca 
light one next the foot itself, the other of thick wool like a bed sock 
!i: ; . . 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-24-01-13 on 1 January 1915. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


102 Protection against Cold 

over the first) galls very rarely occur, and even if frost·bite is not 
totally prevented, ![l,t any rote the chief risk of it isavoid!ed; but we 
have to take the :B'rench boots as they actually are. Men, if possible, 
should wear boots two sizes larger than their usual size and as many 
pairs of socks as possible. If they can they should add a sole made 
of cork, straw, or paper. Pieces of straw cut finely, well flattened, 
and spread over the inside sole will have a good effect, but the most 
important consideration is freedom of movement for the toes, and 
nowhere are the feet to be squeezed. Some inquiries amongst the 
wounded have proved too late that men suffering from frost-bite wore 
too tightly fitting boots. It is better to wear only one pair of socks
I would even say no socks at all-rather than hinder circulation and 
free movement of the toes. I speak from experience gained at my 
own expense during my first long and painful expedition in Polar 
regions. The man who suffers from and is afraid of cold, and who 
piles up socks over socks in too tightly fitting boots, aggravates instead 
of improves his case by squeezing more and more his unfortunate foot, 
which is in such wise fatally doomed to the terrible frost-bite. 

Attention must be paid to the general circulation of the lower 
limbs. Putties, that wonderful invention, or gaiters, or more particu
larly bootlaces, must not be too tight. The use of fatty substances 
for the feet must be rejected. Ordinary leather is a bad material for 
withstanding the cold, but under the present circumstances it is 
impossible to do without it. When long immobility is anticipated, 
as, for instance, in the trenches, the boots can be wrapped up in 
pieces of ,cloth or even in putties. The" Chasseurs alpins " possess 
for winter use some wonderful socks made of cloth with a leather sole 
which they wear over their boots. I wore them to my entire satis
faction on my last expedition. The more fatigued, the more anremic, 
badly nourished, physiologically wretched a man is the more pre
disposed is he to frost-bite in the feet. The feet should as often as 
possible be washed in cold water and rubbed. The boots should be 
dried, softened, and well kept. At a temperature of 100 or 150 below 
zero ordinary leather freezes, and boots when taken off become hard 
and brittle as pottery; they should then if possible be warmed in front 
of 6i fire or softened with petroleum. In severe cold gr,easing boots is 
useless, but does no harm; in damp cold it is advisable. 

Frost-bite of the feet, like that of the other extremities, is an 
insidious complaint; it is just when there is no sensation in the feet 
that the danger of frost-bite is to be feared. The boots must be taken 
off quickly, the foot must be exposed and rubbed vigorously for some 
time. The affected limb should be warmed by putting it under the 
arm-pit of a comrade, between his thighs, on his chest, or even, if 
possible, on his bare skin" it should then be rubbed again. I shall 
Iiot spe,ak again on the consequences of frost-bite of the feet, or 
on its treatment, or I should only repeat what I have said when 
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speaking of frost-bite of the hands, but I repeat that the frozen limb 
must not be exposed to the fire. 

SLEEPING IN SEVERE COLD. 

During expeditions i~ Polar ,regions we use bags made of reindeer 
skins with the hair on the inside, these bags being themselves con
tained . in another bag made of closely woven cloth.' With .such 
bedding in which you bury yourself, the head' itself being covered up, 
you can bear the severest cold even when in a tent. These bags, 
though light, are cumbersome, and though other skins could be used 
in less severe cold, 1 do not see how our soldiers could adopt them in 
the course of this campaign. A good sleeping bag (1 used one in my 
last expedition) can be made Qut of ordinary woollen blankets and 
covered over with another bag made of -canvas cloth. It might be 
advantageous to sew ·a number of blankets together so as to make only 
one .. bag to hold two or more men, who would thus impart. their heat to 
one another. Whether a sleeping bag is available or not (as is 
more frequently the case) 1 recommend the following plan, which is 
well known to many soldiers, and which 1 myself put into practice 
for tp-e first time, when 1 had the honour twenty-six years ago to 
serve in the 23rd "Ch-asseurs alpins" under the command of 
Lieutenant-Colonel, now General Pau. When we had taken off our 
boots we used to put our feet into the sleeve of one or sometimes of 
two vests or jerseys, the ends of which we tied up with a piece of 
string, or even better still, with bootlaces, which prevented our losing 
our boots. 1 was able in this manner then and later to spend good 
nights in comparatively cold weather without any other blankets than 
the regulation number and the greatcoat which was then worn by the 
" Alpins." 

For some people the advice that 1 have ventured to give will seem 
commonplace or even in the nature of a truism. Nevertheless, 1 
know from. talking to our wounded, to our soldiers,' sailors, comrades, 
and even to our leaders that many know nothing about the subject, 
and it is at their wish that 1 have decided to put the above into writing . 
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