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of the muscles of the vocal apparatus directly, and indirectly of all those 
muscles of the body which help tbe vocal muscles either directly or 
indirectly-therefore, physical education generally is the one 
and only remedy for the loss of the voice-user's voice." Dr. Permewan 
believed that one cause of voice trouble in school teachers was the per
nicious habit of holding several classes in the same room. Mr. T. W. 
Williams said that the first necessity of voice-production was "deep 
breathing." 

Sir William Collins presided over Section IV~, dealing with Instruc
tion in Hygiene for Teachers and Scholars, in which papers were read 
by Professor Carstairs Douglas, of Glasgow; Mr. K. A. Knudsen, State 
Inspector of Gymnastics for Denmark; Dr. Helen Putnam, of Providence, 
Rhode Island, and others. A resolution was passed "That all schools 
having courses for the training of teachers should give instruction in 
(a) personal and school hygiene, and (b) the principles and .practice of 
physical training; and that to each of these subjects should be given as 
much time as to the major subjects in the course." Another resolution 
was carried, "That this Section is of opinion that the principles and 
practice of hygiene should form part of the education of every citizen." 

(To be contimted.) 

• 
?Lecture. 

THE SANITATION OF THE FIELD AMBULANCE.! 

By MAJOR E. C. FREEMAN. 
Royal Army Medical Oar ps (R.). 

THE practice of sanitation in the field ambulance is favoured by the 
knowledge of the principles of hygiene which is (or should be) possessed 
by every member of ·its personnel. It is, however, much more difficult 
to carry out efficiently than in the case of an ordinary camp, because in 
addition to the drawbacks common to all military camps, the field ambu
lance will contain sick and wounded, and these often in sudden and over
whelming numbers. Yet in no part of the system of the Field Army is 
good sanitation of more absolute importance, for without it the field 
ambulance will rapidly become a pest-house to its patients and a centre 
of contagion to the force to which it is attached. Look, for example, at 
accounts of hospitals in the Crimea. 

! A lecture delivered to officers attending the East Anglian School of Instruc-
tion, R.A.M.C.T.. . 
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E. O. F1'eeman 475 

During our peace training we are apt to forget that on service the 
field ambulance will always be either preparing to receive sick,' filled with 
sick, or evacuating the sick-the term" sick" being here used to include 
both sick and wounded men, Consequently drills and exercises without 
sick men are merely drills and exercises; while the annual treatment of 
cases of actual 'illness and injury is of the same supreme importance to 
medical units as range practice is to batteries of artillery. It is for this 
reason that our field ambulances will always go into camp with one or 
other of the infantry brigades in order to actually carry out the treatment 
and sanitation of the sick in the field. 

The principles of hygiene are the same in the camp hospital as in any 
other camp, but they need to be carried somewhat further, and to be 
still more carefully applied. 

We may classify them thus:-
(1) Provision of pure air, pure water, pure fOOd. 
(2) Prompt removal and destruction of all excrementitious matter. 
(3) Separation of the healthy from the sick. 
(4) Classification of the sick. 
The difficulty lies in the application of these simple principles. Some

times, no doubt, in times of stress-of forced marches and great battles
everything for the moment must give way to the immediate treatment of 
the wounded at any given spot and under any conditions. These condi
tions, however, should last for a few hours only, and next day perfect order 
and system should again be in evidence, which can only be effected by 
thorough training, discipline, and organisation. 

It has been laid down that the Territorial field ambulances will carry 
no tents on active service. Therefore, buildings will have to be requisi
tioned; and here comes in the question of pure air. Avoid especially any 
buildings which have been occupied by troops or used as a civil hospital. 
Choose public halls, schools and large sheds, barns and workshops, 
because these are ventilated. Avoid churches because they are cold, ill
ventilated, and generally surrounded by graveyards. Private houses are 
as a rule too small, except to receive officers, who are best treated alone 
or in small parties. Try to secure 1,000 cubic feet of air at least for each 
of your patients. Spread out your sick as far as possible and never allow 
overcrowding. 

A good water supply will be a principal factor in the choice of the site 
for your field hospital. The importance of pure water has already been 
dealt with in previous lectures. If the supply is from waterworks or 
otherwise reliable, protect it by water police from contamination, and 
arrange for it to be h~ndled as little a~ possible in transit fro:rp. tap or well 
to consumer. 

If you think there is likelihood that the water may be infected by 
typhoid germs you must boil or filter it as circumstances direct. It is 

. necessary in this case that the men on "water duty" should not come 
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476 The Sanitation of the Field Ambulance 

in contact with the sick, or they may convey pathogenic germs to the 
very water they are carefully sterilising. Sterilisation by heat seems 
most suitable in the field hospital, as hot boiled water will be required 
in any case in large quantities for surgical purposes. 

Field ambulances are" non-dieted," and the sick cannot eat tinned 
beef, so the principal articles of diet for them are" medical comforts," i.e., 
tinned milk, soups, biscuits, tea, chocolate and alcohol. It will be neces
sary to inspect these things to see that they are good brands and in good 
condition, and that all the cups and utensils they are served in are cleaned 
with boiling water. 

It should be noted that food, such as milk or soup, must never be 
left uncovered in the sick ward to form a nutrient medium for germs. 
It is very necessary to supervise the cookery for the sick to make sure 
that it is properly done and that the food is served hot and in good order 
to the patients. Nothing is so repugnant to a sick man as glasses of 
curdled milk 01' cold, grease-covered soup. 

This leads us to the temporary kitchen, which must be carefully 
watched to see that it is kept perfectly clean and free from all organic 
waste, which is to be at once burnt to avoid attracting flies. 

For this same reason, whenever possible, the transport arrivals should 
be kept at a distance from the hospital, as they most certainly attract flies 
and insects, and so tend to spread infection. Vehicles should also be 
prohibited from entering the camp and should unload outside, and if the 
ambulance is supplied with" meat on the hoof," all butchery operations 
must be conducted as far off as possible, and with scrupulous cleanliness 
as to burial of offal, &c. 

All excrementitious matter must be removed from the neighbourhood 
of the sick as quickly as possible. For this purpose the orderlies must 
be most carefully trained to remove at once and burn all soiled dressings 
and discharges, and not, as they are apt to do, to leave them "for a 
more convenient season." All excreta must be got rid of in the same way, 
but here considerable ingenuity will be required in improvising temporary 
latrines and rough close-stools. For these and Rimilar purposes it is very 
desirable that two or three of the personnel of the ambulance should be 
carpenters and tinsmiths by trade. 

As it is probable that there will be typhoid and dysenteric cases among 
the sick, the ultimate disposal of the excreta becomes a most important 
question. In the light of recent experiments, disinfection by any ordinary 
disinfectant solution is, in practice, of very dubious value. Destruction 
by burning after mixture with str;:tw or any other inflammable rubbish is 
best. Boiling is efficacious if it can be properly carried out, and trench 
burial, with a warning notice on the site, is our last resource. 

If trenches are used, they must be placed well away from water 
supplies and cooking places, yet not too faraway to be of use. They 
should be deep, as the risk of placing typhoid material in shallow trenches· 
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is too great to be lightly undertaken. It is also of the greatest import
ance that flies should be kept away by the use of earth or lime thrown at 
once upon the dejecta. 

In disinfecting utensils, boiling water or izal may be used; if the 
latter, care must be taken that all traces of the disinfectant are removed 
and not left to burn the skin of the next patient-a too frequent accident. 
Izal, creolin and the" sheep-dip" class of disinfectants are the best on 
active service. Corrosive sublimate is useless with the galvanised iron 
pails supplied, and both it and carbolic acid are too poisonous to be safe 
under service conditions. 

To preserve the health of the hospital personnel is of the highest 
importance, as trained orderlies are not easily replaced on service. For 
this purpose absolute separation from the sick is essential. Separate 
latrines and cooking places must always be made; the orderly must 
never take his food with or near the sick. Before entering the ward he 
must wash his hands for the benefit of the patients, and before leaving 
it he must do so again for the benefit of himself and his comrades. For 
the same reason it is most desirable that he should be provided with 
a stout holland blouse to put on when entering the ward and take off on 
leaving. If an orderly wears his uniform without any washable covering 
while engaged with the sick, he is almost certain to carry pathogenic 
germs to his comrades. It is to be hoped that washable blouses for the 
purpose will be issued by the War Office. Men employed as cooks or on 
water duty must never enter the wards, and men employed on ward duty 
should spend as much time as possible in the open air when off duty. 

Whenever the hospital is empty, opportunity should be taken to clean, 
air, and disinfect all blankets, and to wash and scrub all utensils used in 
the service of the sick, so that there shall be no risk of infection being 
passed on. 

Surgical and medical cases must be strictly separated, and of the 
former all those who present the least sign of septic infection or erysipe
latous rash must be isolated and treated apart from the others. Venereal' 
cases must also be kept rigorously apart, lest infection spread to other 
patients. Infectious cases which can safely be treated among other 
patients in an ordinary hospital must be isolated in the field, where 
the patients are so intimately mixed together, and the necessaries for 
cleanliness are so often wanting. 

On the medical side, besides isolating all cases which we isolate in 
civil practice, it· would be advisable to treat, in separate buildings when 
possible, all cases of pneumonia and tubercle and all bowel complaints. 
rrhese latter cases will always be a great source of anxiety on service, 
as with them lie the chief potentialities of infection to the whole force. 
A long paper might be ~ritten on this point alone, but here it must suffice 
to say that, if in doubt, it is better that six cases of diarrhCBa should be 
needlessly sent back to the base, than that one mild case of ambulant 
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478 The Sanitation of the Field Amb1dance 

typhoid should be returned to duty to spread disease among the troops 
in the fighting line. 

The same remarks apply with equal force to dysentery, but here 
examination of every case complaining of the disease should enable us 
to separate at once those Buffering from hremorrhoids and local troubles 
from the victims of the more serious disorder. This simple precaution is 
often overlooked in the rush of work in the field. 

Besides these, cases of acute skin disorders, ringworm, and all staphylo
coccal infections should be separated and sent to the base, even if able to 
perform military duty, as the risk of such infections spreading and becom
ing aggravated in camp life outweighs the advantage of the individual 
man's services. 

The foregoing notes apply to the field ambulance when moving with 
troops. If halted for any length of time the hospital camp should be 
carefully prepared. There should be separate washing places for the 
sick and for the orderlies, with overhead shelter and suitable arrange
ments for the disposal of the waste water, either by trench or soakage 
pit. The latrines should be elaborated, and indicated by whitewashed 
stones by day and lamps by night. Destructors should be built for the 
consumption of rubbish, and improvised beds made to keep the sick off 
the ground in the wards; while the necessary ward furniture can be 
made from empty cases and kerosene tins obtained from the Army Service 
Corps. Disinfection of the patient's clothing should also be attempted, 
and for this purpose tubs of boiling water should be used, or wherever 
locally available a steam disinfector should be pressed into the service. 

~ In this lecture stress has specially been laid on " contact infection," 
because the experiences of the American troops in the Cuba war, and 
our own experiences in South Africa, tend to show that contact is the 
chief mode of dissemination of enteric fever and dysentery in war, when 
men are huddled together in tents or buildings; while water pollution is 
the usual agent under the normal conditions which obtain in peace. It 
is possible that the immunity from enteric' fever enjoyed by British 
troops in South Africa while on flying columns, was due to the absence 
of tents; and that the good health of the Japanese in the Russo-J apanese 
war was as much connected with their hot baths and personal cleanliness 
as with their special care for their water supplies. 

These considerations will, it is hoped, lead you to consider· and work 
out for yOUl'selves the many important problems connected with the 
sanitation of the field ambulance, so that in this direction the medical 
field units of our division may be fully prepared for active service . 

• 
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