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INTRODUCTORY REMARKS BY THE PRESIDENT
ON THE WORK OF THE SECTION.

THE Section over which I have the honour to preside was
inaugurated last year under auspicious circumstances, and
this, its second meeting, promises to be equally successful.
The President of last year, Inspector-General Ninnis, R.N.,
in his opening address, said that he deemed it a happy omen
that the new Section of the Association was inaugurated while
the great war, whiclh he hoped was near an end, had con-
-centrated public attention on the medical services. His
anticipation of the early end of the war has unfortunately
not been realised: it has gone on. and afforded still further
object lessons in all our military departments, including the
medical; while the reforms suggested in various directions
have yet to be worked out and practically applied.
The objects and scope of this Section are wide, and compre-

hensively expressed in its title ; it may be taken to embrace
matters relating to the personnel, organisation, and equipment,
and to the hygiene and surgery of our naval and military ser-
vices, both in peace and war; while on the civil side it in-
cludes such problems as the provision of ambulances and
emergent aid to sick and injured persons, especially in our
populous urban centres.
To facilitate procedure during the three days at our dis-

posal, we propose to discuss: first, naval; secondly, military;
and thirdly, civil matters, so far as can be arranged.
On naval questions we arepronlised papers by naval medical

officers on most important subjects: namely, the disposal of
wounded in naval actions, and the relative healthfulness of
modern warships, to which attention has lately been called.
I will not venture to anticipate what may be said on these
matters further than to remark, that while we probably have
data sufficient for arriving at some definite conclusions as to
the healthfulness of ironclads, our experience is as yet very
limited regarding the disposal of the wounded in modern sea
fights. The subject is complicated on account of the many
different structural types of our warships. each requiring
especial contrivances of their own. I may be allowed to express
much personal interest in such naval problems, because of
lasting early experiences; for it was my fortune tolearn some-
thing of the interior economy of our wooden walls of fifty years
ago, having served for six months as a medical volunteer in
H.M.S. Duke qf Wellington, flagship of the Baltic Fleet of I855,
and taken part in the three days' bombardment at Sweaborg.
Such a reminiscence brings the obvious reflection how mar-
-vellously and completely have naval life and warfare changed
within my own limited recollection !
With the military medical problems which may engage our

attention I am, after forty-four years' consecutive and con-
tinuous service in the army, naturally very fairly conversant.
I confess I regard these problems, after the experience of
many mutations both in the home and Indian services, as
still presenting grave difficulties, and even dangers, unless
warily and judiciously handled. Major Dick, R.A.M.C.,
Assistant Professor of Military Surgery, Netley, was to have
-recounted some aspects of small-bore wounds, as inflicted
during the war, which have come under his direct ob-
servation, but we regret his inability to do so. But Sir
William MacCormac has promised some observations on
War Surgery-Old and New, to which his great experience
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and authority will lend the highest interest. We already
know sufficient of such wounds to warrant the antici-
pation tllat, when the full surgery of the war is made known,
we shall have some startling revelations, especially in regard
to penetration of viscera by small-bore bullets. I lately saw
a wounded soldier, on sick furlough, who while lying down
was hit by a Mauser bullet; the missile entered the right
chest below the armpit, and, passing in a slanting direction,
emerged in the region of the left kidney. From its course,
and the resulting symptoms, several of the important viscera
could not have escaped penetration; yet, months afterwards,
when I saw him, the only inconvenience experienced was
occasional spasm of the diaphragm on sudden exertion.
When we meet with such cases, and can recall the terrible
visceral wounds inflicted by the expanding Mini6 bullet of
forty years ago, or even by the still more recent Snider or
Martini the pencil-like missiles of the latter-day magazine
rifles seem comparatively almost harmless.
Field transport for sick and wounded, on which Captain

Ward, R.A.M.C., promises to give his recent war experiences, is
a subject of great importance and some difficulty ; for it is part
of the bigger question of army field transport at large, which
cannot, or ought not, to be fixed and fettered by inelastic
rules; because it must vary widely according with three factors
whlich may operate in any given campaign. These are: the
physical nature of the country in which military operations
are conducted; the length of the lines of communication;
and the required mobility of the fighting force. It is an open
question whether the medical service should not have com-
plete autonomy in its field transport, of whatever kind; but I
am not inclined to lay much stress on the point, further than
that it should be autonomous, subject alone to the express
disposition of the general officer in command. For necessity
-and especially military necessity-can have no law beyond
or overriding that of preservation of the fighting force; and,
consequently, however autonomous in theory the medical or
other branches of transport may be, there is always the risk,
even the probability, that under the pressure of military
exigency (as after Paardeberg), it may be appropriated for
the supreme transport of food and ammunition.
Intimately bound up with the kind and amount of field medi-

cal transport is the question of its use, under new conditions,
in affording first aid to the wounded in an action. The enor-
mnous widening of the zone of fire from modern weapons,
makes all active duties connected with stretchers and ambu-
lances increasingly difficult and dangerous. It is now next to
impossible with any safety for bearers to keep in touch with
an advancing fighting line, while the distances between the
combatants miiay be so great as to render the distinguishing of
red crosses and Geneva badges impossible; hence probably the
complaints that the ambulances have been deliberately fired on.
Not only does the range of fire exceed that of unaided

vision, but the use of smokeless power makes location of a
firing line more a matter of the ear than the eye; there is
plenty of noise but little to be seen. A wounded cavalry
soldier told me he had been six times under fire, but never
once saw a living fighting Boer while engaged.
In means for affording civil first aid to sick and injured

persons in our great urban centres, we seem lamentably be-
hind many Continental and American cities. We all trust this
reproach may before long be removed. It is a question
whether motor might not be substituted for horse ambu-
lances for all emergent purposes. Important questions con-
nected with enteric fever will be brought to your notice.

I have now the pleasure to invite you to proceed with the
various matters that may come before us.

THE TREATMENT OF WOUNDED IN NAVAL
ACTIONS.

By Fleet-Surgeon GILBERT KIRKER, R.N., M.D., M.Ch.,
M.R.C.S.

THis subject may be conveniently dealt with under the three
following heads:

I. The surgeon's station or the place where the wourded
are treated.

2. The time of treatment.
3. The conveyance of the wounded.
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i. The Surgeon's Station.-It has always been the custom to
select some well-protected and easily-accessible part of the
ship for the reception and treatment of the wounded, and to
convert it, before action, into a surgical station. In the old
wooden battleships the "cockpit." or afterpart of the
orlop deck-a place below the waterline, and approached by a
wide hatchway-was universally selected as the surgeon's
station, and many of the scenes which have occurred there
have found their way into history and art.
When the iron battleship displaced the wooden one the

orlop deck and cockpit disappeared, and naval surgeons lost
their prescriptive station in action. Then. on board each
ship, the captain and medical officer selected the place they
considered most suitable, and adapted to the chosen station
the details of the necessary arrangements. It is in this way
that the location of the surgeon's station is still settled; and,
owing to the variations in ship construction, it must be so
settled until the time come's when ships will be fitted with an
operation room below the waterline-a modern cockpit-
which can be used both in peace and war.
This suggested operation room, it appears to me, should be

included in the internal arrangements of every modern
battleship and cruiser. It need not be large, but it should
be fitted up to meet the requirements of aseptic surgery.
Neither need it be particularly easy of access, for with my
"ambulance sleigh" injured men can be easily and safely
taken down and along all ordinary hatchways and passages.
During peace important surgical operations would be done
in it instead of in the overcrowded sick bay, and in it also
the valuable surgical instruments and necessaries would be
kept in readiness for use. In time of war the Fiurgieonx,
surgical instruments, and dressings would be protected in
this place during action, and after action surgical operations
could be done in it with more chance of suecess than in con-
stantly-used bathrooms or greasy mess places. The pre-
servation of the lives of the surgeons and the surgical appli-
ances during action must receive, adequate attention, if such
disasters as that which occurred in the Japanese ship Hujei
at the battle of Yalu are to be avoided. In this ship the
surgeons' station was in the unprotected wardroom. Here a
shell entered and exploded, killing or severely wounding the
surgeons, nurses, and most of the wounded who had been
brought there for treatment, and destroying all the surgical
instruments and dressings. This shell also set fire to the
ship, and in separating from her consorts to extinguish the
fire she lost them, and was without medical assistance of any
kind until the following forenoon. When the surgeons who
came to her assistance got on board, they found twenty
corpses and thirty-five wounded men.

2. The Time of Treatment.-In all modern navies it has
always been the custom in time of war, and, until recently,
the intention in time of peace, to remove the wounded at once

from where they fell to the surgical station for immediate
treatment. It has, however, for some time been inferred that
in future naval warfare it will not be practicable to re-

move the wounded during an action, but that they will have
to shift for themselves until it is over or a lull occurs in the
fighting; and the experience of the Japanese in their naval
battles in the late war with China must be taken as demon-
strating that this inference is correct, and that the practice of
the past must be abandoned.
Of course, the conditions which have brought about this pro-

posed revolution in the treatment of naval wounded are con-
nected with the construction of modern ships and the nature of
modern fighting, but there are also other conditions which
though bythemselveswould notjustifya departure from the old
custom, yet show that the new intention is not so inhuman as
it would at first sight appear. Thus the duration of a modern
naval action is short, the wounds are rarely attended with
dangerous bleeding-not so often as in the days of solid
projectiles-there are few suitable places on board a ship
where the wounded would be safer than where the bulk of the
men are fighting; and during an action, as the Japanese
found, the sgrgeons are not able to do work of any value.
M. Fontan, M6decin en chef de la Marine de France, in a

paper which he read at the International Medical Congress in
Paris in Igoo, stated that it had been practically decided in
the French Navy not to attempt to give treatment, alto-
gether illusory, to wouaded during an action. The men

should receive an elementary instruction in how to assist
themselves, and a goodly supply of stimulating and
restorative drinks should be provided before the action
began.

3. Conveyance of Wounded.-Though the wounded may be.
allowed to remain where injured during an action, when it is
over they will have to be moved either for treatment on
board their own ships, or, what will be better if obtainable,
discharge into hospital ships.
For the conveyance of sick and wounded men on board ship,

both in peace and war, many contrivances have been proposed
and used, but except the service cot, stretcher, and ambulance.
hammock, none has received official recognition. As far as I
am aware, this is also the state of matters in all foreign
navies except those of France and Chili, in which M. Auffret's
*qoutti&re metallique has been adopted. The Japanese during
their war with China were only provided with the ordinary
appliances I have mentioned, and, as might have been
expected, they found these useless under the conditions of
war. They threw them aside, and carried the wounded by
hand alone. This method, however, has two great dis-
advantages-the large number of men required to carry the
woundect (four for each) and the great danger of aggravating
the injuries, especially when there is fracture of bone.
An ambulance to be suitable for use on board ship must

satisfy several conditions. It should be able to retain its occu-
pant safely in all positions, from horizontal to perpendicular;
it should be able to go down a hatchway by sliding down the-
ladder, if there is one, or by being lowered at any angle, if
there is none; it should be as short as possible in order to get
easily round corners; and in confined spaces, where there is
not room for two men to carry it, it should be transportable
by one.
As far back as i886 I brought under the notice of the Naval

Medical Department an apparatus which I had invented to
meet these conditions, and which I now call an " ambulance
sleigh." Not meeting with approval when brought forward,
on account of its size and weight, I allowed it to lie aside for
fourteen years. Last year, when attending the International
Congress at Paris, I became aware of the existence of
M. Auffret's gouttiere metallique, which has lately been intro-
duced into the French ani Clhilian navies, and on which its
inventor began to work in I892. This apparatus I was sur-
prised and pleased to find was constructed much on the same
plan as my ambulance sleigh, except that it lacked the dis-
tinctive and most valuable sleigh characteristic of my
apparatus. On returning to England I resurrected my olc.
invention, lightened and improved it, and it is now under-
going official trial.
To make more complete my reference to the conveyance of

wounded on board ship, I must mention some of the other
contrivances which have been from time to time proposed.
Among them are modifications of the service hammock
(Macdonald), cot (Gorgas and Loyd', and stretcher (Dick),
and Mowll's patent chair.

THE DISPOSAL OF WOUNDED IN NAVAL
ACTIONS.

By Surgeon F. H. A. CLAYTON, M.D., R.N.
IN naval warfare all arrangements for the succour of the
wounded must be subject to the condition that they do not irk
any way impair the efficiency of the ship as a fighting;
machine.
The difficulties met with are due principally to the occu-

pation of nearly all the space below the armoured deck by
magazines and engine rooms, and the high temperature pro-
duced there by the proximity of the latter, to the necessity
for closing watertight doors and hatches, to the absorption of
space behind shielded guns byammunition hoists, fire mains,.
etc. and to the awkward entrances to casemates and
barbettes.

It can readily be understood that these interpose obstacles,
both to the transport of wounded along the decks and to their'
reception below, and they must be taken into account in de-
vising any scheme, but, from the differences in size, construc-
tion, and armament of ships, it is impossible to lay downi
rules universally applicable.
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Diagram of Oombined Stretcher and Lift. When the stretcher poles are removed and the lift is raised by slings attached by hooks to the grummets
provided the apparatus assumes the shape of a chair, the shape being altered by adjustment of the slings. If lowered upon a mattress it again
straightens out, the stretcher poles are again introduced, and it becomes once more a stretcher. A, canvas frame of stretcher; B, c, and D,
three pairs of light poles sewn into canvas and connected by (z and F) two light pairs of hinges: G, upper crossbar covered by a pillow; H,

grummets for hooks of slings; i, second crossbar to act as seat when stretcher becomes a liFt; J, other crossbars; K, canvas fold to receive
stretcher poles; L stretcher poles.

It must be recognised that during an engagement the posi-
tion of the naval surgeon corresponds to that of his army
brother when attached to the firing line; he can merely take
all possible measures to avert impending death from haemor-
rhage, shock, or other causes, disinfect and dress wounds,
remove foreign bodies, apply support to fractured limbs, give
restoratives or morphine, or otherwise add to his patient's
-comfort. The dust and concussion produced by the guns of
his own ship, and the possibility of the many paralysing acci-
dents to which she is liable, to say nothing of the nervous
tension inevitably consequent upon action with the unseen
enemy, would all argue against his undertaking, until after
the engagement, any operation not absolutely and at once
-necessary. Actions of any duration are, too, rather impro-
bable under modern conditions, with quick-firing guns, and
therefore restricted ammunition supply.

This being so, it is evident that different positions will be
required, on the one hand for " dressing stations " for giving
first aid during action, where the main objects to be attained
are accessibility, protection, and non-interference with the
fighting of the ship; and, on the other hand, for the operating
room and sick quarters for reception of wounded after action,
where cleanliness and asepsis, roominess and ventilation,
light and water supply are the chief desiderata.

Dressing Stations.-The position of these must necessarily
be a compromise, the place chosen being in each case
-decided by the peculiarities of the ship in question, and
the following conditions being as far as possible complied
with:

I. The removal of patients to them should not interfere
,with the working of guns or supply of ammunition.

2. They should be protected from the enemy's fire.
.3. They should be readily accessible from those parts of the

-hip where men are likely to be hurt.
4. They should be cool, clean, well-lighted, roomy, and

lofty.
The most convenient part of the ship-the middle-is

either entirely absorbed or rendered insutferably hot by the

engines, and the Japanese,' therefore, found dressing stations
both forward and aft necessary in most cases, thus dividing
their already scanty personnel, but at the same time lessening
the risk of such disaster as that in the Bujei, where one shell
accounted for all the medical staff.

Professor Ogston2 some time ago suggested the possibility
of cutting, in the armoured deck, a hatch large enough to
transmit stretchers, and leading to a large, well lighted, and
properly fitted room below. It is at least doubtful whether
such a hatch could he left open, and also, whether sufficient
space could be spared even in the largest of ships. Such a
room, too, must be insufferably hot in action, and entirely
dependent upon artificial ventilation and lighting, while its
position must militate against surgical cleanliness. Even if
sufficient space could be spared, it would have to be situated
at one end or the other, and to have systems of ventilation
by fans, and of lighting by accumulators, independent of the
general ship's supply, which might fail at any time. Wherever
these "dressing stations" are placed, therefore, it is sug-
gested that in them should be kept only the instruments,
appliances, and dressings for carrying out "first aid" or
emergency operations, with beds and mattresses upon which
the wounded could lie.

Surgical Appliances.-The wholesale destruction of medical
stores which resulted from shell explosion in no fewer than
two of the Japanese ships would be absolutely fatal in an
isolated ship action. Such a risk might, however, be greatly
lessened by ensuring that all the fittings of operating room
and sick quarters should be portable, light, and capable of
easy stowage in an appropriate store room, well protected, and
beneath the armoured deck. The difference between pro-
viding a comparatively small store room and providing a
large room fitted for receiving patients during action will be
readily appreciated. Here could be stowed bedding and hos-
pital gear, reserve dressings, aseptic portable operation table,
washstands, irrigators, and so on, with the majority of instru-
ments all ready for immediate use, while in the compara-
tively unprotected dressing stations would be kept only the
stores for the purposes already enumerated, the loss of which
would be considerably less important. Plenty of boiled
water would also have to be stored unless a Berkefeld filter
or other water-sterilisation apparatus were provided. With
continuous drill and training, the fitting up of some space
after an action as an improvised operating room should not
be a lengthy evolution.

Operating Boom and Sick Quarters.-In a space 400 feet by
75 by 30, crammed with engines and stores of all sorts, and
inhabited by So men, a perfect operation theatre cannot be
expected. The provision of portable fittings and the post-
ponement of operative work till after the action considerably
lessens the necessity for protection of the operating room,
and the advantages of a position near the upper deck giving
accessibility, natural ventilation and lighting, and greater
prospect of cleanliness, would seem to outw 'igh the un-
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doubted possibility of its being wrecked by shell explosion.
This risk, however, might also be diminished by choosing
before the action three or more alternative spaces. These,
which should be large, well ventilated and lighted, and not
much in use during an engagement, such for instance as
captain's cabin, ward room, and sick bay, could be stripped
of their fittings and thoroughly cleansed. One of them would
probably be available, and into this the previously-pre-
pared fittings, instruments, and dressings could be at once
moved after the action, ready for immediate use. Such a
plan would best meet existing conditions in small ships,
while most of the larger, in which a protected operating room
is a possibility, are precisely those to which ho3pital ships, if
in existence, would be attached.
Temporary hospital accommodation can be improvised

almost anywhere, if an adequate supply of cots and bedding is
available.
Dressings.-By supplying already sterilised dressings in

easily-opened air-tight tins, convenient quantities, reliable,
capable of easy stowage, and uninjured by the heat below,
would at once be ready to hand. The almost constant occur-
rence of suppuration in the shell wounds, which constituted
by far the largest proportion of injuries among the Japanese,3
emphasises the necessity for early and efficient cleansing and
dressing. They ascribe it chiefly to the local lowering of
vitality, the dust disturbed by explosions, the irregularity of
wounds, and the entrance of septic portions of clothing. A
decided limitation of the latter, as in the old days of muzzle-
loaders, might not only minimise this risk, but considerably
lessen the severity of burns from powder or shell explosion,
judging once more from the experience of the Japanese, who
found that these were usually superficial except in the parts
covered with clothing. There seems, too, no reason why men
should not shift before action into sterilised, or, at all events,
clean clothing.
An easily applied and satisfactory dressing for burns ap-

pears to be also very much a desideratum in naval warfare.
The picric acid treatment suggests itself from its simplicity
and the infrequency with which dressings have to be
changed.

Transport of Wounded.-Until after the action, stretchers
would be of little value except in the largest battleships and
cruisers, on account of the obstructions in the shape of
ammunition hoists and carriers, fire mains, hoses, and so on,
and from the scarcity of bearers, who might also be required
as fire parties or for other duties at any time. The Japanese,
in their small ships at Yalu, found stretchers cumbrous,
troublesome, and of little value, and relied entirely uponhand
transport. An ambulance lift, of a type determined by the
size and shape of the hatchway available, would, however, be
useful in many ships, and would add greatly to the comfort of
the wounded. A very efficient pattern in most cases is the com-
bination stretcher and lift figured (see p. 455), which is cheap,
light, and simple. With a number of these (and theycan readily
be made in the ship), the delay and discomfort of shifting
from stretcher to lift and vice versd is avoided. It is difficult
to see how men wounded by a stray shot or shell fragment in
the casemates, which are necessarily closed in action, are to
be got out unless the plan is adopted of fitting, as in the
Magnilcent, a special whip and slings and lowering them
down the ammunition hoists, whenever these are not required
for ammunition. This is rapid and ensures protection, but
the difficulties with a badly wounded man would be great.
Were a shell to explode, however, in such a confined space,
there would probably be no one to lower.
Hospital Ships.-The value of hospital ships to accompany

fleets in time of war is so universally conceded that it seems
unnecessary to do more than refer to it. It must, however,
be remembered that on foreign stations most ships would
even then have to rely upon their own resources.

Training.
Careful training in ambulance drill is as much a necessity

as gunnery, in the opinion of the writer, for every officer and
man in the navy. It is essential that they, who are liable to
as great a degree as any section of the population to injury
where no medical aid is near, should be able to afford
temporary assistance to one another. Special attention should
be paid to the application of first field dressings, the impro-

vising of supports for fractured limbs out of materials likely
to be at hand, and the methods of hand transport. In prac-
tising the latter the routes available in action should alone be
used.

If this training were properly carried out, part of each gun's
crew as their gun came out of action, provided they were not.
required elsewhere, could apply temporary dressings or splints
and in other ways promote the comfort and safety of their
wounded comrades, for whom very likely no other aid would
at the time be available.

Drill with stretchers and ambulance lifts should not be
forgotten; and the nursing staff, when their ship is " pre-
pared for battle," should have an opportunity of preparing, as
completely as possible, the alternative operating rooms. They
should also be constantly exercised in removing and storing
the operating room fittings, and afterwards in fitting up some
part of the ship with them, special regard being paid to tke
rapidity of the latter evolution.
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FLOATING HOSPITALS.
By Inspector-General BELGRAVE NINNIS, M.D., R.N.(Retired).
I THINK I may safely assert without fear of contradiction that
the retention of the sick and wounded on board a modern
fighting ship in war time is not only most undesirable for the
sound and the wounded, the sick and the healthy, but is
likewise insanitary and depressing. The means at the dis-
posal of the naval medical officer for the up-to-date treatment
of his patients cannot possibly be provided in a fighting shipn
natural light and fresh air in sufficient quantity being ob-
tained above the water line only, and such position during
action would almost certainly be swept by the enemy's fire.
To meet this difficulty it has been suggested that each fleet
or squadron should be accompanied by one or more vessels
devoted entirely to the care and treatment of the sick, and it
is of the construction and internal arrangements of such
vessels that I wish to say a few words. In order that the
greatest advantages should accrue to the sick and wounded,
I consider it essential that

1. These vessels should be floating hospitals, the treatment
and care of the sick and wounded being their sole and only use.

2. That the arrangements should be such as to embody all
the essentials of a small but perfectly equipped land hos-
pital, suitable for both medical and surgical cases, infectious
fevers excepted.

3. That the propelling power. whilst sufficient to enable
the vessel to keep within signalling distance of the fleet to
which it should be attached, should be so arranged as to leave
ample space for the wards.
This last suggestion may contain an impossibility. I am

not sufficiently acquainted with the subject of locomotion to
decide. If so, let us get as near the impossible as we can.
Size.-The tonnage of such a ship should be sufficient to

allow of:
(a) A lower deck, partially below the water (if unavoid-

able), but with ports each having a circular scuttle in its
centre easily opened and closed.

(b) A middle deck, ports and scuttles as above, but larger.
(c) Main deck, ditto.
(d) Upper deck.
Con8truction.-The vessel should be of steel or iron, wood-

eased on the outside to protect from heating by the sun.
There should be one or more large doors in the ship's side,
on each side, similar to baggage ports in passenger steamers.
Each of these ports should open on to a platform outside the
ship, which platform should be arranged in such a way as to
be capable of being hauled up against the ship's side when
the weather required it, but when possible should be utilised
to give the patients on each deck an airing outside and away
from the ship. They would likewise be useful in embarking
invalids, especially cases in cots. Each deck, or at least such
part of it as was set apart for the sick below, should be separate
and distinct from the one above and below it-that is, the
middle deck should not communicate in any way with the
main or with the lower decke.
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To ensure complete and thorough ventilation of the middle
and lower decks, a series of shafts should be arranged,
extending some from the lower deck and some from the
middle deck, on to and about 2 to 4 feet above the level of the
upper deck. These shafts should extend along the length
of the wards fore and aft; should be each about i8 in. to 2 ft.
from side to side, and about 6 ft. fore and aft, but not touch-
ing one another-for instance, No. I (aft) should terminate
overhead on the lower deck, No. 2 (working forward) should
terminate overhead in the middle deck, and so on, each
alternate shaft ventilating the lower, and the next the
middle deck.
The main deck would be thoroughly ventilated by similar

shafts, one on either side of these, and close alongside them,
but narrower, say about 9 inches from side to side, extending
the whole length overhead of the ward below and projecting
about a foot above the upper deck.
Each deck or ward should be approached from the upper

deck by a separate "companion." Main and middle deck wards
should have their own w.c. and lavatories. The space devoted
to these purposes should extend across the deck immediately
outside the ward and have the " companion" in it.
These w.c.'s should be against the ship side, and built with

air-tight bulkheads and doors. Ventilation should be by free
currents of air entering from the ship's side, and passing out
through a pipe in the roof of each and thence into the nearest
mast, which masts should be of metal and hollow.
Wards should extend across the ship, so as to have a through

draught and through light.
Becas or cots, swinging by short slings, but capable of being

fixed by means of iron stays, metal stanchions head and foot
supporting the whole.
Operation wards should be on the upper deck and imme-

diately adjoining a lift well, which should pass direct into the
surgical ward. This lift should be of sufficient area to contain
a mattress of the same size as those in use in the ward and
also an attendant. In other words, the lift should be about
7 It. by4 ft.
Special research room should be in the immediate neigh-

bourhood of the operation ward, but separated from it by a
space; for instance, operation ward on one side of the upper
deck, and special research ward on the other, and, opposite,
with the lift well between them.
In the short time allowed for the reading of papers only a

very superficial description of this subject is possible. I
should therefore wish to emphasise the points which I con-
sider of supreme importance.

i. That the ship should be of metal, cased on the outside
with wood, thus combining the cleanliness of metal with the
coolness and non-conductabilityof wood, and that there should
be no possibility of communication between the bilge and the
wards.

2. That the wards should be absolutely without communica-
tion one with the other, and that each should have direct and
independent air communication with the upper deck.

3. That the portion of the main and middle decks appropri-
ated to the waterclosets should extend across the deck, so
that a through current of air could be secured.

4. That the watercloset when in use should be absolutely
cut off from this space.

5. That the platforms fitted outside the main and middle
decks be of such a size as to accommodate a stretcher or
lounge, and the parts leading on to them be in such a posi-
tion as to give easy passage to a stretcher or carrying
chair.

It is most essential that in these ships lighting should be
by electricity, as the power required for producing this would
be utilised for various other purposes, as is done in our
larger passenger steamers.

Fleet Surgeon VASEY said that most of the arrangements
invented for the removal of wounded on board ships appeared
to him to have the defect that they were only useful for certain
injuries. Those in the form of a chair could not be used for cases,
say, of fractured pelvis; Fleet Surgeon Kirker's sleigh did not
appear to have this defect.
Inspector-General TURNBULL referred to the difficulty of

providing an efficient equipment of surgical dressings, appli-
ances and splints in peace time for the requirements of a

Ir

naval action which might occur with brief or no warning ; in his
experience this was on a too limited scale, and the equipment
was far from being up to date, though much had been done to
remedy this under recent naval administration and progress
he understood is being made. He deprecated too great
elaboration of detail in the arrangements of hospital ships; he
advocated the provision of good ventilation and the facility
for segregating infectious or other special cases; he urged that
cleanliness and purity were the essence of antiseptic surgery,
and that could be arrived at by comparatively simple
measures as Lord Lister lately represented.
Surgeon-General O'DWYER remarked that he would have

liked to have heard whether in a modern man-of-war, and con-
sidering demands of antiseptic surgery it was possible or fair
to the wounded to attempt to treat them aboard. He asked
if hospital ships were protected by the Geneva Conven-
tion.

Dr. LEIGH CANNEY remarked that in such a question as the
actual bringing the wounded man to the surgeon's hands-the
one important question to a naval surgeon-it seemed e2xtra-
ordinary that Fleet Surgeon Kirker's invention should
have been put aside for fifteen years, only to be tried
long after its practical adoption by the French and
Chilian navies. Was there no permanent naval surgeons'
committee where such inventions could be tested at once,
and official reasons for rejection sent to the inventor,
or a request for improvement on certain points ?

Fleet Surgeon KIRKER, in reply, said it would be the
endeavour to evacuate the wounded after an action, but in all
probability the numbers would be so great that hospital shis
would not be able to receive them all. Therefore some would
have to be treated on board their own ships, and some place
to carry out this treatment with a reasonable chance of success
was necessary.

HEALTHFULNESS OF MODERN WARSHIPS.
By Staff Surgeon W. E. HOME, R.N., M.D., B.Sc.Edin.

So far as I have been able to discover, no writer since
Fonssagrives has discussed this subject, and as even the
Archives de Midecine Navale fail us, all the information I shall
be able to give is extracted from the annual Admiralty Re-
port on the Health of the Navy.
In this official Blue Book tables are published, showing for

each ship her complement, the number of men sick, daily,
the number of men who for disease or injury have been re-
ported sick, the number sent to hospital, those who have been
invalided or who have died. If we had, in addition, the
number of days her men had spent in hospital, we could draw
up for each ship a statement of the total amount of sickness
to be debited to her. The want of these figures is a blemish,
but even with them it would be vain to compare very
minutely the figures of sickness in one ship with those shown
by another, as we are not informed of the diseases which occur
in the several ships. Venereal disease causes about one-fourth
of the illness in the service, and its amount varies much in
different ships, with their employments and the ports in
which they have been lying, and further one-seventh of the
illness is due to injuries, so that a great deal might have to be
counted off before we got down to the corrected statistic indi-
cating the healthiness of each ship. If, however, we compare
not single ships but groups whose employments have been
similar, these uncertainties are probably ineutralised for us,
and we may usefully draw conclusions as to the healthiness
of the classes of ships considered.
Luckily for our investigation we have still in the navy

opportunity to obseive the improvement in health which has
resulted from the substitution of iron for wood in the building
of vessels. In the training service we have now two old iron-
clads doing duty along with old wooden ships. In Table I.
I have given detailed tables from the Blue Books for 1898 and
I899 (the two latest); here we may say briefly that:
In I898: Wooden Ships. Iron Ships.

Total daily average on board .03... ... 50 ...... z,I80
(Daily sick list .. 18.2 .. 12.4
Cases of illness, etc., in the

_Per year ... ... ... ... I,099. 902
I,000o Sent to hospital ... ... ... 435 ...... 331

Invalided. 311 29
DLead ........ 52 ... 2
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In i8gg9 Wooden Ships.
Total daily average on board ... ... 5,070 ......

( Daily sick list .... t h'20.8 ......(Oses of illness, etc., in the

Iron Ships.
985
13.5

Per J yeart. x8r ...,.. 833
x,ooo I Sent to hospital.....481, ... 3381I Invalided... 47 . 398

Dead3..... ...... 3

(In 1899 the returns from the Minotaur, one of the two iron
ships, are reported defective, but as the total daily average is
thus reduced, I think the proportions per i,ooo are not much
affected.)
From these figures it is evident that in exchanging iron

ships for wooden, we have gained health and saved great
waste of men from the service by invaliding and death, the
improvement being I suppose due, as pointed out by Fonssa-
grives, to the greater cubic space per man in the iron ship
with high "'tween decks," and to the greater dryness and
better lighting and ventilation of the newer ships, with more
portholes or scuttles, and fewer decks superimposed on one
another.

I have shown that the earliest iron ships are healthier than
the wooden ships that preceded them. I have at hand the
Blue Book for I887, in which the next succeeding class,
central battery ironclads appear, in the Channel Squadron,
healthier than their immediate predecessors.

Minotaur, Ironz Dtke,
Channel Fleet, 1887: etc. etc.

Total daily average on board ... ... . ... I,565 ... I,825
(Dailysicklist ... ... ... .. 31 ...23

Per Cases of illness etc., for the year ... 907 ... 851er Sent totadhos.pitai. 58 ... 1581',000, Invalided.
..

'3 ... 14
Dead .. ... ... ... ... ... 4 ...3

These central battery ironclads had high sides, several
decks, many guns, and large complements; they were fol-
lowed by the turret ships (or " flat irons ") as the Dreadnought,
with low freeboard, few guns, and large displacement, afford-
ing consequently plenty of room to their smaller comple-
ment. The Alexandra central battery ship carried 750 men;
the Dreadnought, slightly larger, had 450. It is to this greater
cubic space and to their better ventilation from having fewer
decks that I ascribe their greater freedom from Malta
fever shown in Table III. The ships with most
cases of this fever are noted from year to year in the Blue
Book, and it will be observed that the percentage of cases
occurring is much higher in the central battery ships-io per
cent. is common, and even 30 per cent. occurred; 20 per cent.
is once returned by the Dreadnought, but generally the worst
turret ship has far fewer cases than that.
After I890, turret ships were being replaced in the Mediter-

ranean by the first-class battleships with secondary batteries,
ships of the same or larger displacement, with far more guns
and men, and the men berthed deeper down in the ships,
though they were improved by more complete artificial
ventilation. Of these, the Hood suffered most from Malta
fever, but in her worst year she had only I per cent. at-
tacked.
The ships in the Channel now are of type very similar to

the Hood, and it will be of interest to put side by side the
health statistics of the squadron in 1877 when composed of old
ironclads, and those of I899 when there were only the new
first-class battleships. A minute comparison will only mis-
lead, for though the daily sick list from injuries remains
sensibly constant on the Home Station in both years the daily
sick list from veneral disease has been reduced by 5 men
per thousand, and that from alcoholism has also decreased.
Still, taken as a whole, the statistics clearly show improve-
mnent. (See Table II).

Channel Fleet:
Total daily average on board ...

rDaily sick list ... ...

Per Cases of illness, &c., in the year
er Sent to hospital ... ... ...0 Invalided .. ... ... ...

Dead ... ... ... ... ...

I887.3,390
26

877
I58
I83l

x899.
6, I00

20834
89
I3g

It is easier to keep ships of our navy healthy than those of
other Powers, for our authorities have been less anxious to
crowd guns into ships, guns which require additional comple-
ment as they become more numerous; hence our ships are

less crowded with men, and are more healthy than those of
foreign nations.

TABLE I.-Training Service.

r Gsl5w El Gross Totals. Per I,OOO.

0.12

110

700
700
545

"435
930
720

1898.
TW'ooden "hips:
Boscaweii
Caledonia
Ganges ... ...
Impregnable
Lion ... ..
St. Vincenlt

Total wooden
slhips.

Iron ships:
Black Prince
Minotaur

Total iron ships

1899.
Wooden ships:
Boscawen
Caledonia
Ganges.
Impregnable
Lion ... ...
St. Vincent

Total wooden
ships ... ...

Iron ships:
Blaclk Prince ... 650
Minotaur ... 335

Total iron ships ... 985

o2

0

z

7-27
35.92
25.95
4.27

.6450I .64

Yearly.

21ax
m 4Q

&

5tcd

605
IO94
767

2,055
2,390
619

x86
4
52

930
440
570

28

74

30

'59

34

12
Cd

3
4
6
9
5

28

I

I3

9
6
9
7

10

-4.1'2

10.38
51.31
47.6I
2.97

'7.74
2.27

6.42
I8.35

12.40

13.54
49-85
39.20
8.59

19.58
Io.15

856
1,563
I,407
735

"?495
860

612
11192

902

950
700

1,300
I,084
I,800
I1322

20280 I,204

8.6i
23.37

635
1,215

3113.50 833

266
6

95
648
473
792

18.20 1,099 4331 341 58 32

336

33'

240
6

130
594
448
1178

481

355
305

338

590
590

545
785
500

1,540
930
770

3-79
10.83

14.62

7-38
39.14
19.60
13.23
I8.21
7.82

36I
704

I,o65

5189
550
6X5

2,670
31,679
I,072

5,070 1105.38 6,1o4

5.60 413
7.83 407

.
LJ--) 820

5,030 91-55 5,530 2,182

I193
198

39'

13I 8
5 4I
65 14

915 74
417 72
906 32

2,439 242

231 25
102 14

333 39

TABLE II.-Channel Squadron 1887 and 1899.

.0
0,1: 1~i

I887.
Agincourt .. 730 21.45
Minotaur ... 750 i6.96
No rthumb er-
land ..... 85 10.05

Stun older ships ... 1,6 48.46
Iron Duke ..525 14.47
Monarch...... 550192
Sultan ... 750 24.46

Sum newer ships... -1,825 4I.72 I

Total of Fleet ..3,390 90.28

1899.
Hannibal... ..785 25.84
Jupiter.. IO I3.96
Magnificent 775 14.42
Majestic . 785 13.37
Mars 705 z8.63Prince George 740 i6.22
Repulse ... 76o I4.96
Resolution 740 15.87

Total of Fleet 6, ioo 123.26

Gross Totals. Per x,ooo.

114 on

771
557

92

1,419

538
49C
526

1554

2,973

Yearly.

0 C

D136:
7 90

2 22

9248
3 67

) 97 1
6124

4288

3536 6

682 220
545 33
588 64
498 54
751 77
602 55
593 80
848 65

5,1071 548

Id
a)
ea

23
14

37

7

12
6

25

62

I6
1222
I214
I3
18
13

4

4
3

.4
U2

29.38
20.31

I9.45

3I .00

27-56
23.25
19.28

22.83

26.60

20.17
27.23
I8.59

17.03
26.42
21.9I
I9.68

21.44

120 JI9J 20.I5

Yearly.

'i 4-2 ~ ~

V' 12H6. I-'4-4

1,055 i86 31 .2
743 120 Ig9 5

2,083

'907 158 23 4

1I025 102 24 2

898 276 22 3'
7oo I64 8 2.

85I ID8 I4 3

877 I58 I8 3'

69o
673
764
634

1,072
814
780

1,146

253
40
83
63

74
105
88

834 18)

Yearly.

Q. 0 ;.

3'
40
32

5'
3

41'

4
6
II
6
S

36
22

29

'5
51
28
48
77
4I

471

38
42

392

2

3

2.5

I2

6
7

'3

8.I

I2
6

3

'4
28

20

'7

5
I4l

2A
4I5
3
523 41

17 I

3

I

* x ~~~~~i I-I-111

5tI07 548

[1 -2
51

I
1
2

I
I
I

I
I

23
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TABLE III.- Yearly Mavima of Malta Fever (Percentages).
Central Battery Turret Silips. Secondary Battery

Ships. Ships.

1882 Monarch ...... 30
Superb ....20l

I883
... ...

Inflexible ... 6I884 Superb20...
Alexandra I2I885 Alexandra I2
Tdmdraire I 0

i886 Alexandra 20
1887 Alexandra 2o Dreadnought ... 1

1t888 [Alexandra ... 4 12] ..........
i889 EAlexandra . Dreadnought ... 3
2890 Agamemnon ...I
2892 Dreadnought ... 20 Trafalgar...
2892 Dreadnought ..7
2893 Nile ...... ... 6
2894 Anson. I

Hood. 8
2895 Collingwood ...

I ~~~~~ ~~~~~~~~~~~Hood......8
2896 Howe ... ... ...

Hood ...... ... 6
1897 Hood ... ... ii

Cainperdown g
i898 Hood ... ... 5
2899 No longer rep orted in Bliue Book.

In order to secure that your ship shall be healthy she
must:

i. Have certainly not less than 120 cubic feet of space for
each man and more in the tropics.

2. Have uptake ventilators from every compartment,
opening as near the top as possible. These should be so con-
structed as to be capable of being cleaned by a brush pulled
through.

3. Cowls and air-shafts are needed to be supplemented in
all favourable weather by * windsail for each hatchway and
wind scoops for each port or scuttle in the side. Artificial
ventilation is required for every space in which men live
(only to be used on the main deck in bad weather).

4. She should be warmed and kept dry by steam radiators.
In i888, the Alexandra having been fitted with electric light
and being now kept drier by the heat radiated from the boiler
always alight, had less than half as many cases of Malta fever
as she had had in each of the four preceding years.

5. Whenever decks are washed, the last washing over should
be done with a I in I,ooo solution of perchloride of mercury or
other antiseptic. The mess tables and stools are similarly
washed. This reduces the liability of casual wounds to
inflame. I would like also to spray the beams overhead with
formalin solution once a week in order to diminish the occur-
rence of sore throats and other septic diseases. But I quite
believe the best general antiseptic on board a ship to be fresh
dry air in plenty.

6. There should be a drying room for the wet clothes and
bedding of the ship's company.

Fleet Surgeon KIRKER said that owing to the conditions
which existed on board men-of-war it was impossible to give
men the desirable amount of air space or air supply. It was
therefore necessary that most careful attention should be
paid to sanitary matters on board, for a small amount of pre-
ventive work was worth to the service more than much
curative. It was found in the days of wooden ships that those
with small complements were more healthy than those with
large, and it would probably always be so. There were
several sanitary improvements which one would like to see in
the navy, and the most liberal supply of fresh air possible was
the most important of them.

DONATION TO THE ROYAL FREE HOSPITAL.-The Committee of
Management of this hospital has received a donation of
/ioo from Mr. Peregrine Purvis.
WALLINGFORD COTTAGE HOSPITAL.-A sum of £i,oio has

been subscribed for the purpose of endowing a bed as a
memorial in the Wallingford Cottage Hospital to the late Mrs.
Helen Mary Wells who took an untiring interest in the above
from its foundation in 1878 to the time of her death in Sep-
tember last.

SOME REMARKS, BY WAY OF CONTRAST, ON WAR
SURGERY, OLD AND NEW.

By Sir WILLIAM MAC CORMAC, Bart., K.C.B., K.C.V.O.,
M.A., M.Ch., LL.D., D.Sc.

ON October ist, 1856, Mr. M'Whinnie, assistant surgeon to
St. Bartholomew's Hospital, delivered the introductory address
at that Institution. In the course of it he referred to the
Crimean War, and many of his remarks are applicable now.
He said that, "although the military surgeon enjoys certain
advantages which the events of the late war promise to render
greater. we must not conceal the fact that military surgeons
have not yet attained the position to which their varied
acquirements, skill and devotion, fairly entitles them."
Speaking of the return of the victorious regiments and the
enthusiasm which accompanied their triumphal entry he
called to mind the glorious part our own professional brethren
had taken in the struggle, and that the surgeons had, as in
preceding wars, distinguished themselves by their skill,
devotion, bravery, and humanity. He quoted Colonel Ambert,
a French colonel of dragoons, who had used in October, I854,
generous and eloquent words in describing the qualities of
the medical officer. " In the hour after the battle he will be
chief among the multitude, during the fight calm, when all
around is agitated and disturbed. In an atmosphere of grape
shot and smoke he must deny himself all emotion. The
shrieks of the wounded, the booming of cannon, and the crash
of shells, do not disturb him-all ranks appeal to him for help,
and he gives it alike to the poor soldier or to the mighty
general, to the fallen amongst the enemy, and the wounded
of his own army."
"After the battle the General and his soldiers hear the

shouts of triumph, but the surgeon has to listen to the groans
of the sufferer; night comes on and all are asleep save him,
awake amongst the wounded, and next day, exhausted with
fatigue, he sets out again with his ambulance, giving hope to
all, improvising a thousand methods, and supplying material
means of aid by the power of his intelligence and skill,
Honour then to him: his mission is a thousand times
sacred."
"Fellow citizens, you who were so moved at the heart-

rending sufferings of your soldiers in the East, the military
surgeon has saved your sons, though he may himself have
died at his post, and the heroism of science has equalled, if it
has not surpassed, the bravery of the field of battle.".
Mr. M'Whinnie pointed out that "from evidence given

before Parliamentary committees, and other undeniable
testimony, it was clearly shown that the blame attached to
the medical department at the beginning of the Crimean
campaign was undeserved, and had the hygienic measures
suggested by its members been carried out the losses and
sufferings of the army would not have been greater than those
which attend the ordinary casualties of war, and that when
the injunctions of our military brethren were attended to the
health of our troops soon became most satisfactory."
Dr. Balfour-then of the Royal Military Asylum, Chelsea,

whose authority is entitled to the greatest attention and
respect-writes that "so far as I can learn from competent
judges there has been an amount of good surgery, which sur-
passed the anticipations of even the best friends of the depart-
ment, and I believe we are far ahead of the French army in
that respect."
The wars which compare with that in South Africa in

regard to length of the struggle, numbers of wounded, and
strain upon the Army Medical Department are the Peninsular
and Crimean wars, the American war of the Rebellion, and
the Franco-German war.
Many lesser campaigns have intervened, such as the

Egyptian and the Indian wars, and the struggle between
China and Japan, but these are not epoch-making like the
other great wars, and do not constitute milestones along the
march of military medical progress. In considering this
question, we must also remember there is much concerned
beside the mere treatment of wounds. There is the organisa-
tion of the Medical Corps, the improvement in the means of
transport of sick and wounded, the formation of hospitals,
and the commissariat supply.
We scarcely remember it now, but chloroform was first

TUN Barn
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tested on a large scale in the field during the Crimean cam-
paign, and its success was complete. Macleod -says there
was but one death which can fairly be said to have arisen
from it. Baudens tells us that chloroform was administered
some 25,000 times in the French army, and that no fatal case
had occurred.

It was found even more precious in the field than in civil
practice by relieving shock and permitting many primary
amputations which could not otherwise be performed. Fewer
assistants are required when it is employed, which materially
adds to its value. Mr. Blenkins, of the Guards, remarks that
without the aid of chloroform many severe operations could
not have been undertaken or performed at all.
The next great war was that of the American Rebellion,

and the records of its results are to be found in the
monumental volumes issued from the Surgeon-General's
office.
In the Austro-German war of i866 antiseptic surgery had

not been introduced, nor was it employed during the Franco-
German war of 1870-71, except to a quite limited extent upon
the German side.
The mortality after operation was then very great indeed

on both sidEs, and especially in the French army. All kinds
of infective diseases prevailed-septicaemia, pysemia, and
tetanus were common, most indeed of the operation cases
died pyiemic, suppuration was universal, gangrene and
secondary haemorrhage were frequent. Wounds of large
joints entailed fatal results, abdominal wounds were scarcely
ever recovered from, and one-half or more of the cases of
chest injuries died. Fractures of long bones were always
very serious, especially those of femur; amputations were
frequent, and attended by a large mortality: while excisions
of joints, in the lower limb at all events, were most unsatis-
factory, if performed as primary operations. A very large
proportion of those who died on the field of battle, if not
killed immediately, perished from hiemorrhage. Operations,
however, were almost invariably performed with the assist-
ance of chloroform, and an infinite amount of suffering was
thus saved.
The large bullets of former campaigns, weighing often twice

as much as those now in use, inflicted most extensive damage
both on the soft parts and the bones, the comparative mag-
nitude of the injury and the imperfect means of guarding
against sepsis offer a sufficient explanation of the high rate
of mortality.
In the war between Russia and Turkey a systematic at-

tempt was first made by Professors Bergmann and Reyher to
treat gunshot wounds of the knee antiseptically with very
great and, at the time, astonishing success. In the campaign
in Egypt in I882 antiseptic methods were so effectively car-
ried out that there was not throughout a single case of ery-
sipelas, pyaemia, or septicTemia, or of any infective preventable
disease.

I do not mean in this brief communication to enter into
minute details or to give you many statistics-indeed, from
South Africa there are as yet no complete ones available. I
would only seek to indicate in a general way some of the
improved conditions of modern warfare as exemplified in
South Africa.
The use of chloroform was universal, and that not less

blessed agent in relieving pain, morphine; in this way the
detrimental influence of shock was much lessened. But
shock is less severe in the case of the modern bullet than
previously was the case, due no doubt to the different cha-
racter of the wound.
The limited amount of local damage produced in most in-

stances by the comparatively small and very swift Lee-Metford
or Mauser bullet has impressed all observers. The normal
-external wound is cirdular, and quite small, like the end of
an ordinary pencil, and it soon became sealed with a black
scab of dried blood. The exit wound is often quite similar,
or like a small slit, and closes in the same way. The soft
parts and bone are damaged as a rule in a limited degree,
and recovery generally took place rapidly and without com-
plication.
The bullet seems to be itself aseptic; clothing is very

seldom carried in with it; the bullet track behaves more like
an incised wound than a contused one; the rapid manner in
which the small external wounds seal up reduces the injury

to the subcutaneous form, and the frequency of recovery is
proportionately great.
The manner in which the bullet may traverse the abdomen,

thorax, cranium, the great joints, and important viscera, not
only Without entailing a fatal result, but often producing only
a minimum of constitutional or other disturbance, must be
witnessed to be realised.

I was much impressed with the small number of cases of
primary fatal hsemorrhage and the large number of traumatic
aneurysms. The large vessels, even including the innomi-
nate artery, may be wounded by a bullet without causing fatal
bleeding, and often with a surprisingly small amount of
haemorrhage either external or internal a totally new expe-
rience.
In the Crimea and in the Franco-German war the estimated

proportion of deaths from primary heemorrhage on the field of
battle wasabout 20per cent., and itwas thought beforehand that
the small hardened bullet would probably greatly increase the
number, but this is not true, and in South Africa and in the
Cuban war death from this cause was found to be compara-
tive rare. The same comparative infrequency may be stated
in respect of secondary haemorrhage.
Wounds of the blood vessels are generally followed by

aneurysmal swellings sometimes arterial, more frequently
arterio-venous. The treatment of these cases is difficult, and
many I am convinced should if possible be left alone. Unless
immediate interference is indicated by some urgency such as
fresh haemorrhage, pressure symptoms, or impending gan-
grene the longer the interval permitted before operation the
better the prospect of ultimate success, besides, some cases get
well spontaneously. In those operated upon the ligation of
the vessels at the seat of injury remains for most cases the
classic and safest treatment, but it is often attended by the
greatest difficulties and often followe(d by gangrene.
The treatment of the larger proportion of Mauser wounds is

generally of the expectant kind, and of none may this be more
correctly stated than of wounds involving the abdominal
cavity.
Many surgeons went to South Africa anticipating a large

field of surgical enterprise in this direction, but I feel sure
the surgical records of the campaign, when published, will
prove the advantages of non-interference in the greater num-
ber of instances, and this has also been the experience of the
American surgeons in the war with Spain where the weapons
used were precisely similar. There all the abdominal cases
but one operated on died, while many treated expectantly
recovered, but the general mortality was as high as 70 per
cent. of the total, while in the Civil War the mortality reached
87 per cent. The liver, kidneys, and spleen may be perforated
and yet recovery ensue. The large intestine, and, I believe,
the small intestine also, must have been frequentlyperforated
without fatal consequences. The small perforation caused by
the Mauser bullet and the frequently empty condition of the
bowel are the principal factors to account for a non-fatal
issue.
In every region of the body the percentage of cases

terminating fatally is diminished. Formerly a gunshot frac-
ture of the femur formed a serious menace to life, and deter-
mined not infrequently an immediate amputation. In the
Civil War, of 6,576 fractures of the femur nearly 3,000 (2,923)
were treated by primary amputation, and the mortality
following the injury amounted to 50 per cent.
In the Spanish-American war, of 82 cases of gunshot of

femur 6 only were amputated, while 74 were treated conserva-
tively. We do not yet know the mortality results in South
Africa, nor do I know of any uncomplicated case of gunshot
fracture of the femur treated by primary amputation. I
fancy there must have been very few. Recovery was looked
upon as the ordinary result, although union was often con-
siderably delayed, and tlle risk to life and limb was increased
the higher up the fracture; while possibly I5 to 20 per cent.
were amputated for various causes later on. I think the
record of this war will show amazingly few primary ampu-
tations for injury, but a certain number had to be performed
at a later period on account of septic conditions.
The way in which many perforating wounds of one side or

both sides of the chest recovered was nothing short of mar-
vellous. Very often the most trivial inconvenience was the
result-trifling dyspncea, perhaps, or hemoptysis, which was
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often absent and frequently insignificant, and complete
recoveryfollowed in a few days. In other cases there was
more or less hamothorax, and in a few pyothorax; what the
ultimate mortality table may show we do not yet know, but it
will not be very large. In the Franco-German war half the
cases terminated fatally, and in the Civil War the mortality
was as high as 62.6 per cent.

It may be taken as proved that a Mauser or Metford bullet
may traverse the knee and other articulations and fracture
the bones, entering into the joint without causing any risk to
life or limb, or even any permanent disablement. The old
difficulty as to amputation or resection did not arise, the
treatment was expectant, suppuration was rare, and when
passive movement was commenced sufficiently early excellent
functional results followed.
In the sketch to which I have limited myself, I think

enough has been said to show how completely the character
of gunshot injuries is changed. Their severity is not only
diminished, but also their relative frequency, so that the pro-
gressive improvement in lethal weapons does not appear to
render the prosecution of war more difficult, or to render it
impossible, as some have recently contended.
In the American Civil War i man was killed for every 41

wounded, while with the Mauser bullet the proportion of
killed to wounded is I to 72. Only 6 to 8 per cent. of those
wounded now die, whereas in the Civil War the percentage
was I4x; this is due, no doubt, to the altered character of the
injury, and also, in no small measure, to improvements in the
method of treatment.

It has often been forgotten what a complete change there is
in the battles of this present war from any that have gone
before. Stress is placed upon our losses, but they are almost
insignificant in comparison with those of former times. In
the Crimea they reached nearly half our strength. There
was no trained transport corps, nor hospital service, nor
adequate system for the care of the wounded on the battle
field at the beginning of the war, and numbers died on board
the ships transporting the sick and wounded to Scutari in
consequence of the inadequate preparation, although it is a
Journey of only 36 hours.
Now the enemy is for the most part unseen. and the smoke-

less powder fails to give any sign of his whereabouts. At
some of the earlier battles--that of Colenso, for instance-the
Boers were invisible during the entire day; not a single Boer
was seen by our men, and the result was that the enemy
only lost 5 killed and 25 wounded; while on our side there
were i,Ioo casualties.
What a contrast is this to the early battles of the Franco-

German war, with their brilliant cavalry charges, and their
masses of men hurled at the objective, without heed of the
loss incurred; they were literally decimated. At Gravelotte,
on August i6th, I870, each side had i6,ooo men placed hors de
combat. On the i8th, two days later, occurred the terrible
struggle of St. Privat, where 120,000 French were pitted against
i8o,ooo Germans. The artillery, the mitrailleuses, chassepots,
and needleguns, plied against one another in the open. Five
times Steinmetz's sharpshooters were driven back, and many
corps lost half their officers. The Prussians were repeatedly
repulsed with fearful loss, and at 7 in the evening Bazaine and
his officers considered the field was won. But at 9 the
Prussians again attacked, and in the early morning the
Royal Guards advanced up the exposed slopes of St. Privat
against Canrobert.
They assaulted one position after another in superb fashion,

but the slaughter was dreadful; almost all the principal
officers were struck down, the colours exchanged hands
several times, and i6o German officers and 4,000 soldiers were
laid low in the attempt. Nevertheless the Germans poured
in regiment after regiment, 14 Saxon batteries of artillery were
added to the ten Prussian ones, and, as the sun was setting,
the Saxon regiments of the Guard, drums beating and trum-
pets calling, rushed at the double on Canrobert's forces;
there was fighting in the streets, in the houses, in the ceme-
tery, man to man with bayonet and butt end of musket, and
the place was taken.
The French lost that day 12,000 men and the Germans more

than 20,ooo, amongst them the flower of the army, for the
Prussian Guard had 300 officers and 8,ooo soldiers either
wounded or killed. One of them was Langenbeck's son, who

told me he had spent many long hours in search of him only
to find him mortally wounded.
The Germans nearly lost the battle, and would certainly

have lost had Bazaine come to the assistance of his colleague.
He heard the guns, and was informpd of the situation by
Marshal Leboeuf, yet he never left his office at Plappeville.
Soon afterwards Moltke's supreme knowledge shut him up
helpless with 170,000 men in Metz, and a little later, on
October 29th, Metz la Pucelle and all this great French army
was forced to surrender.
In some of the great Napoleon1s battles as many as 38 per

cent. were disabled; at Waterloo the number was 24 per cent.
At Koeniggratz, the bloodiest battle of the war of i866, it was
7' per cent. At Mars le Tour it was i6 per cent., and at
Sedan 12 per cent. I was there that day, September ist,
I870, when the French lost 3,ooo killed and 14,Oco wounded-
not very far short of our total loss for the entire period of the
war in South Africa.
During twenty-one months of this war, from the beginning

up to the end of June, 4,355 officers and men have been killed
in action, i8,29I were wounded, and 1,493, or 8.i per cent., of
the wounded ied.
Modern troops in the field are now supplied with a packet

of antiseptic material called a " first field dressing." It is
hermetically sealed, and carried in a special pocket in each
soldier's jacket. If a surgeon be near, he applies the gauze
contained in the packet to the wound, and fastens it on with
the bandage supplied; or the wounded man himself does it,
or his comrade for him, as every man is taught its use and
application. It certainly helps somewhat, and comforts the
wounded; but I do not myself much believe in its antiseptic
adequacy, and it often slips out of place.
Later on the Roentgen rays are of great service; they

localise the foreign body when lodged, and deternmine the ex-
tent and direction of a fracture. They should serve to abolish
the use of the probe, which is a fertile cause of mischief and
of needless pain and suffering.
Before the regimental system ceased to be each regiment

had a surge6n-major and two assistant surgeons. In time of
peace there was very little for them to do except to look after
a few sick in the regimental hospital. In time of war they
accompanied their regiments into action as at Waterloo and
in the Crimea, and tended the wounded, often under fire.
When the regiment moved on the wounded had perforce to
be left behind to the chance care of such persons as could be
found to look after them, and there was practically no or-

ganised system of transport, field hospitals, and bearer com-

panies.
The organisation of the transport of wounded from the

field to the field hospital, and thence to the stationary and
base hospitals, is now very complete. and worked well in
South Africa. Formerly the wounded might have to lie for
days untended, now they are looked after with the least pos-
sible delay, and passed along the continuous relief chain from
the front to tlle base with a minimum of hardship and delay.
I myself saw many who had been exposed after Sedan for
three or four days, and some were even longer, without any
succour.
The hospital ships and hospital trains are comparatively

new departures, and of immense value in modern warfare.
The ships were, I consider, something as near perfection as

anything human can be, and the hospital trains did splendid
work. One officer I knew-Major Brazier-Creagh-lived for
twelve months in one of these trains, almost constantly on

the move. During the period of twelve months and six
weeks that Major Brazier-Creagh commanded this train he
conveyed 16,485 officers and men from the battlefields and
along the lines of communication, covering a distance of
34,473 miles. The train was several times under fire, and was
shelled on two occasions. It was also in collision, and more

than once in imminent risk of being wrecked by the Boers;
and the Princess Christian Train made 102 journeys, carried
7,000 patients, and traversed over 30,000 miles up to June
last, and is still at work with the same staff of surgeons and
nurses on board as at the beginning.
At the battle of Colenso, before the firing had ceased, a

hospital train was loaded with I20 wounded men, every one
of whom had been previously dressed and otherwise attended
to by the bearer cempanies. This train, witn its occupants
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lying comfortably in their cots, was soon speeding on its way
to the general hospital at Maritzburg. A few days later
these and other wounded men were sent on to one of the
hospital ships, provided with every medical and surgical
requirement and luxury, awaiting their arrival at Durban.
Many thus found themselves aboard ship, in a swinging cot,
in the fresh sea air, a couple of days after they had been
wounded some 150 miles inland. What a contrast to the in-
cidents which took place in the Crimea and on some battle-
fields in India, where the wounded had often to be left for
days upon the field, being frequently plundered and some-
times killed by murderous thieves amongst the camp fol-
lowers !

Dr. FARQUHARSON, M.P., congratulated the Section on
having had the opportunity of hearing from a surgeon of Sir
William Mac Cormac's unique and varied experience the re-
sults of military surgery in South Africa, in comparison with
those in previous campaigns. His address formed a complete
and forcible vindication of the Army Medical Department
and their admirable work in South Africa under conditions of
exceptional difficulty and danger, and at times when the
society globe trotters, who afterwards posed as critics, were
comfortably in bed after a good dinner. This work had been
insufficiently appreciated, and the Department had felt rather
strongly that theirproceedings had been specially subjected to
hostile criticism, and thatit was thought necessary to appoint a
commissionto make inquiries,whilst thepurelymilitary side of
the campaign had hitherto escaped hostile comment and in-
vestigation. The Commission was composed of able and
trustworthy men, who took a calm, judicial, and dispassionate
review of the situation, and it was unjust, cruel, and
even libellous to characterise their report as a whitewashing
one. Reading between as well as on the lines, they found some
emphatic condemnation of the insufficient appreciation by
the Government of the difficulties of the situation, but at the
same time they praised highly the skill, devotion, and
humanity shown by the army doctors under conditions of
absolutely unprecedented difficulty. Undermanned as they
were, compelled to attend vast numbers of sick and hurt,
encountering overwhelming difficulties of transport and
hospital accommodation they still attained results unknown
in previous warfare. The climate had something to do with
this, as well as the Mauser bullet, but much was due to the
early antiseptic dressing on the field, as well as to the skill
and care with which the wounded were afterwards treated.

Fleet Surgeon G. KIRKER, R.N., said he had listened with
great pleasure to the very interesting and instructive address
of his distinguished countryman and townsman, Sir William
MacCormac. He did not propose to refer to Sir William
MacCormac's paper further than to observe that it showed
the great difficulties which the R.A.M.C. had to contend with
and the splendid results which in spite of these difficulties
they achieved. With the permission of the Section he wished
to refer to a somewhat personal matter in connection with the
nature of modern small-bore bullet wounds, a subject which
Sir William MacCormac shortly treated. Through Sir William
MacCormac's instrumentality he had the opportunity of ob-
serving bullet wounds in the Russo-Turkish war of 1877-78,
and he presumed to regard himself as the prophet of the
humane character of modern bullet sounds of which they
heard so much now. In Turkey he saw compound fractures
of the thigh which healed without suppuration, perforations
of the knee-joint which healed without trouble, and cases of
penetration of the chest from side to side which recovered
without a bad symptom. When he returned home he made
experiments on the subject of rifle bullet wounds, and based
on these observations he brought forward the then new
doctrine that rifle bullet wounds were less severe than round
bullet wounds, and would be the more so the more their
peculiar characters-especially smallness of diameter and
hardness-were accentuated. He also pointed out that the
splendid results, especially in the treatment of penetrating
wounds of the knee-joint in the hands of Dr. Reyher, which
were attributed to antiseptic treatment, were to a great extent
probably due to their being produced by rifle bullets. A
similar remarkhad recently been made by surgeons who had
been out in South Africa, and several characteristics of small-
bore rifle wounds had been brought forward in connection

with the South African war which he brought forward twenty
years ago. His papers on the subject were one in the Transac-
tions of the International Medical Congress of London, i88i,
and another read at the meeting of the British Medical Asso-
ciation in Belfast in 1884 and printed in the BRITISH MEDICAL
JOURNAL in the following September.
Surgeon-General O'DWYER pointed out that with a force ex-

tended over a frontage of three miles, as was the case at
Waterloo, it was much more easy to remove the wounded
promptly than when they are scattered over an advance ex-
tending over twenty miles-and Lord Roberts informed the
troops at Bisley the other day that future wars against troops
armed with modern rifles must be in the very extended for-
mation. It would require a great increase of medical eersonnelas well as of the transport for medical purposes. Surgeon-
General O'Dwyer fully corroborated Sir Wm. MacCormac's
experience as to the benign character of the modern small-
bore bullet. He also pointed out the difficulties the medical
service had to contend with inimprovisingpersonneland equip-
ment only intended to be sufficient for a force of 70,000 men
to suffice for a force of 200,000, for it appeared from the
evidence given by the Chief Ordnance Officer at Woolwich
Arsenal as given before Mr. Justice Romer's Committee that
after the hospital equipment for the first two army corps
70,coo men had been despatched, only one general hospital
and three stationary hospitals remained in store to meet the
requirements of the remaining I30,000 men added to the
South African field army. He concluded by thanking Sir
Wm. MacCormac for his interesting paper and from the de-
ductions from the war which would be treasured up by those
who had to do with wounded men.
Surgeon-General HAMILTON commented on the various

forms of bullet that had been in use in the British army.
Commencing with the original spherical, and passing on to
the Mini6, the Enfleld, the Snider. with its expanding,
indeed almost explosive bullet; the Martini, and finally the
Lee-Enfield of 0.303 bore. He alluded to the great pene-
tration of the present bullet, deprecating in the strongest
terms the use of expanding bullets, and proposed a motion on
the subject.
Surgeon-Major POOLE said his experience of the South

African war had been gathered from his connection with the
Soldiers' Help Society, and pointed out that the worst cases
of injuryhad been from the use of explosive bullets; the
present bullet was comparatively harmless-men coming to
his study for help to work who had had a bullet entering
one side of the head behind the ear and passing out at the
right eye, whose appearance and behaviour had been that of
happy individuals.
Surgeon-General HARVEY (Director-General I.M.S.) thought

that in justice to the Government of India he should
mention that the first field dressing had been used in
all recent Indian campaigns. The surgical results of
these campaigns had been excellent; in the second
Mirangui expedition of I89I less than 3 per cent. of the
wounded had died, and the proportion of deaths among
the wounded in the Tirah campaign was very small. He en-
tirely agreed that in fighting with a civilised enemy the use
of expanding bullets should be absolutely prohibited, but in
the case of savage foes who were determined to kill their enemy
though theydied for it, the casewasdifferent. A fanatical Ghazi
was not checked by the modern bullet, which went through him
like a knitting-needle through a pat of butter, and it seemed
to him quite legitimate to stop him by any means necessary,
including the Dum-dum bullet. It was false humanity to
allow our own men to be killed rather than take means to
effectually prevent this by disabling the enemy.
Mr. J. W. SMITH (Manchester) said that from his experience

in the South African campaign he wished to support the con-
clusion enunciated in the paper. He regarded the first field-
dressing assomewhat ineffectual either as an aseptic or anti-
septic agent, and attributed the aseptic course of wounds
rather to the nature of the wound and atmospheric
conditions than to the dressing. Some better means of
fixing the dressing should be devised.
[Surgeon-General Harvey's observations on the advantages

of the Dum-dum bullet in war with savage and fanatical foes
were approved by the Section, and Surgeon-General Hamilton's
motiondeprecating such bullets was not entertained.]

[AUG-'24, 1901 -462 Tzz BiLrrm
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THE THEORY OF AIRBORNE TYPHOID IN
ARMIES.

By H. E. LEIGH CANNEY, M.D.,
Assouan and London.

OUTSIDE a few laboratory experiments, the great natural
experiments upon which military medical authorities rely for
demonstration of this theory are to be found amongst the
outbreaks of enteric at stations in India, South Africa, and
Egypt.

I propose, therefore, in this paper to consider:
i. The conditions under which typhoid originates and

spreads in armies in India, South Africa, and Egypt.

INDIA.
The strength of the British Army in India averages about

66,ooo.
Enteric during the period I896-98 caused every second death

amongst soldiers in India instead of I in every 120 as at home.

The Typhoid Avenues in India.
i. Water.-The general water supplies of India in nearly

every case are open to suspicion of contamination or pol-
lution. Many actually contain the typhoid bacillus. The
natives are subjects of typhoid fever to a larger extent than
formerly eupposed. Most of the rivers are polluted by man.

The typhoid bacillus, besides being found at Agra, was also
found in I897 at Lucknow, at Meerut, at Cherat, at Dagshai,
and at Quetta. In 1898 it was found at Meerut, Bangalore,
and at Cawnpore.
Contamination.-Human excrement contaminates the mu-

nicipal water at Agra, Mhow, Dagshai, and Nasirabad. At
Lucknow, Peshawar, Umballa, Poona, Secunderabad, Cherat,
Ahmednagar Jhansi, and Ranikhet, the water supply was

contaminated. At all the above stations epidemics varying
from 30 to 230 cases occur year after year.

Mussacks and Pakhalg.-Although they have been con-

demned, these filthy leathern vessels were the supposed
cause at least of the Cherat epidemic in I898.

2. Milk, adulterated by natives in the regimental dairies
with foul water, caused the Cherat epidemic in I897, as we

have seen. To a like cause, also, the Peshawar epidemic is
attributed in I898. From Mhow in I898 it is reported that
"the milk and butter almost entirely from the bazaars should
be condemned as unfit." The Kasauli, Subathu, Intogh, and
Rawal Pindi epidemics of I899, and Lucknow (I898) are also
attributed to native-supplied milk.

3. Bazaars.-The bazaars are stated to be the cause of the
epidemics at Rawal Pindi, Dagshai, Quetta, and Ahmednagar
in 1897, and fifteen stations attribute their epidemics in I898
to the same cause in whole or in part. These bazaars are in
a very insanitary condition; they supply filthy adrated
waters, known largely to contain typhoid. Their milk and
butter and fresh vegetables are all infected and sold largely
to regiments or individual soldiers. These bazaars are fre-
quented largely day and night by the men.

4. Native cooks, often working with impure water and intro-
ducing filthy methods, is an admitted avenue of enteric.

5. The following stations attributed their epidemics in whole
or in part to airborne typhoid: Kailana, Quetta, Khyber,
Chakrata, Bangalore, Mhow, and Poona.

Xailana, 1897.
The water supply is obtained from fenced-in springs,

abundant and good, but its distribution by pakhals is con-

sidered objectionable. Funds for the extension of the water
supply to Kailana, which is considered an urgent fieed, are
not available.
At Kailana we must conclude that the avenues for water-

borne typhoid were easier for the typhoid bacillus than that
by dust and flies from faulty latrines. That bazaar infection
and direct contact will explain equally well the facts.

Quetta.
We must consider the three epidemics of I896, I897, and

I898. That of I898 forms the principal instance in India of
the dustborne theory of typhoid. The epidemics of I896 and
1897 have bearings on this point.
The onset of the I896 epidemic was gradual: I case in April,

IT
3 in May, 29 in June, 24 in July, 33in August, i8 in September,
2 in October, 6in November, and I in December-I4o cases.
Notconfinedto any corps or barracks. The medical officer
after a searching inquiry reported:
Barrack surroundings in good sanitary state; the water supply as per-

fect as possible to conceive,being brought in pipes a distance of thirteen
miles from uninhabited mountains i,4oo ft. above the station, 'and any
idea that the drinking watercould be the cause may be put out of court.......
The most likely cause of all, and the cause to which the disease has
been attributed is the native city of Quetta. It is full of brothels, drink-
ing shops, etc., many of which are in a most insanitary condition. The
soldiers frequent these places in great numbers.
He also states that other possible causes of the spread of

the disease are:
i. The smuggling of milk and butter from native villages.
2. Native attendants who are not clean handling or

preparing food.
3. Drinking water from surface irrigation channels of

doubtful purity on field days when the drinking water has
run out.

4. Ambulant cases sleeping in barracks and fouling the
latrines.

5. Flies fouling food, &c.
Hie concludes, "The disease originated in the city of Quetta

and most of the cases were contracted there." The epidemic
began in April, on June 6th all water vessels ordered to be
washed weekly with 6 per cent. solution of permanganate of
potash, the drinking water to be faintly tinged with the same.
June 24th mussacks and pakhals, the leather homes of the
typhoid bacilli, were ordered to be cleaned with a strong
solution of this agent. July 23rd (a month later) all drinking
water was ordered to be boiled, August 5th the milk also. The
preventive measures were incomplete in theory and dilatory
and ineffective in practice.
In the appendix of the report for x897 is found the report of

the fuller inquiry of the same epidemic; it states-
i. The year I896 was a hard one for manceuvring; "the

men fell out of the ranks in large numbers and drank any
water they could get, principally from irrigation channels."

Water.-" Though the water supply is almost as perfect as
it is possible to conceive, yet its contamination was the
direct cause of the outbreak. That it was contaminated by
natives is of course possible." In samples from different
sources Mr. Hankin found the enteric bacillus. " The artil-
lery suffered most in proportion to strength; this is easily
accounted for, as Mr. Hankin found large numbers of enteric
bacilli in the soda water drawn from the Royal Artillery
mineral water factory."
In 1897 the epidemic was less severe (52 cases).
In I898 the epidemic was very severe, 232 cases (or Io8.2

per i,ooo of strength).
The epidemic began on May i3th. There were: In May,

2 cases; June. 4; July, 4X; August, 52; September, 49; Oc-
tober, 62; November, io; December, i. The epidemic of
I896 practically was the same period (April 3rd to December
ist).
The women and children suffered in proportion, which is

not the rule in India, and indicating some cause in the bar-
racks, or milk, butter, vegetable, etc., from the outside.
Major Davies, R.A.M.C., conducted the special commission

of inquiry, and the epidemic was ascribed to dust and flies as
the principal channel of its conveyance, for the following
reasons:

I. Immunity till May, when the dust storms begin.
2. Dust storms were very prevalent from May 2nd to i3th.
3. Outbreak preceded by epidemic of sore throat, possibly

from contaminated dust.
4. The filth pits were to windward of the barracks, and the

epidemic was especially severe in the lines nearest the filth
pits (left infantry and Royal Artillery barracks).
Let us inquire what waterborne avenues were open to the

bacillus at the same time.
The following avenues open in I896 were still available:
i. The water supply, in which the bacillus had been found

in i8g6, may have contained the bacillus again from its pre-
vious undiscovered source, although it may not have been
present late in the epidemic when first looked for, or it may
have been actually present but not isolated.

2. The same insanitary condition of the bazaars, and there-
fore of the milk and butter, soda water and vegetables. The
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Royal Artillery soda water factory supplied the bacillus in
I896; may it not have supplied it in this case?
'The dairy supplies, Major Davies reports, were only fairly

satisfactory, hence an avenue to the women and children as

well as the men.
Vegetables and salads, washed possibly in foul irrigation

water, are not referred to at all.
3. The condemned pakhals and mussacks were still in use

as in i896.
4. Oa field days the foul irrigation channels were still open

to the men freely.
5. Lucerne or green food for horses is not referred to, being

a cause of typhoid thought of for the first time only two years
later, and this may have come in soaked from the fields,
polluted with human excrement and foul irrigation water.
This would go largely to the Royal Artillery lines, and the
men handling this would be subject to a higher incidence
than the infantry lines. These men might with their wet
hands easily have polluted the water supplies near and so
have distributed it to the infantry in the same lines. Or if
engaged as in I896 in the manufacture of typhoid soda water,
the pollution may have arisen in this way on both occasions.
Major Davies was not satisfied with the state of the regimental
soda-water factories.

6. The increased incidence amongst ust Battalion Wiltshire
Regiment which occupied with the Royal Artillery the left
British infantry lines in the track of dust from the filth
trench as compared with the incidence in the 2nd Battalion
Border Regiment may also receive another explanation
appartntly o rerlooked. The Wiltshire regiment arrived in
India in 1895, the Borderers in 1i9o. According to the tables
of incidence per x,ooo in the various years of service in India,
the Wiltshires should have an incidence twice as great as
that in the Borderers. We find theyhad 136 cases to 47 in the
Borderers. The balance in the Wiltshires mightbe accounted
for by possible direct infection from the Royal Artillery cases,
or from the proximity of polluted water or food of these horses
or the pollution of the local drinking water by the Artillery
men's hands, etc. Thus the incidence, whicll was the main
argument of the dustborne or airborne theory in this case, is
capable of quite a different explanation, and one which is in
conformity with previous experience.
The remaining reasons the Commission found for conclud-

ing in favour of dust must be considered:-
x. Storms of wind and clouds of dust from May 2nd to 13th; the fir st

case was on May 33th, and was probably contracted about April 22nd, that
is eleven days bcfore the winds began. If these storms of wind carried
the bacilli to food and dripk an( to the air breathed by 2,138 men and
their quota of wvomen and children we should expect alarge number of
cases between May 23rd and June 3rd, but there wereonly 2 cases in the
whole of May and 4in June. After June 3rd the windborDe caseswould
largely cease, whereas in the montlhs July to October we have sixteen
times as many cases. Moreover, if we take tPe whole Bombay com-
mand, in which tne Quetta outbreak is included, we find that for
the months of July, August. and Septemiber there was the same general
increased prevalence as at Quetta. The main cause in the rest of the
command is adinitted to be waterborne typhoid.

2. The outbreak was preceded by an epidemic of sore tllroat. The out-
break was on MayT3th, so the epidemic sore tlhroat preceded that date.
Up to forty-seven-days after the sore throats only 6 cases of typhoid liad
developed in 2,138 men, but in the five montlhs following tllese forty-seven
days 214 cases developed. This, perhaps, is the strongest argument
against the theory.

I am not assuming that the carrying of typhoid bacilli by
flies and dust did not exist, nor that the sanitary condition or

site of the trenches was what should be demanded, but what
I think I have sliown is that the data on which the preference
is given to the theory of airborne rather than to waterborne
typhoid in this case are altogether insufficient. and that the
balance of evidence is stronger in favour of the waterborne
theory.

Khyber Epidemic, 1898.
Strength 1,483, 238 cases, the largest outbreak in I898.

Report states:
considered likely that infection was carried by dust-laden winds.
Towards the end of July arrangements were completed for removal of the
night soil to a mile and a-half from the camiip. Paklials were discarded,
and galvanised iron tanks provided for the drinking water.

The subsidence of the epidemic followed the ordinary subsi-
dence observed in other epidemics in the same command,
and was not necessarily the result of the improvements. The
discarding of the pakhals and the improved water tanks may

have been equally or wholly as efficient in reducing the
epidemic. The state of the bazaars or camps supplying

butter, milk, vegetables, green cattle food, soda water, etc.,
are all omitted in the report. We ahould not feel justified in
drawing any conclusions from this epidemic.

Chakrata.
At Chakrata half the cases were imported; the remainder

were put down to dust and flies; there was no inquiry.
Most of the ordinary avenues of typhoid are not referred to.

Bangalore.
At Bangalore liquid sewage was used to irrigate the lucerne

gardens cultivated for the mounted corps. A chatty in the
horse lines used for drinking water became infected with the
bacillus. The effect of the Quetta theory is seen in the
Principal Medical Officer's report, he states:
The bacilli are almost of universal prevalence and food and drink are

liable to be affected by tllem, and, given the liability by means of youtl,
depression of healtlh or vitality fromi any cause, tile occurrence of the
disease is probable.
Here, again, the other avenues are not excluded, and the

actual presence of the bacillus in the drinking water must
exclude this epidemic from being considered airborne, in
spite of the reference to dust and flies.

Mhow.
At Mhow the milk, butter, aerated waters, and bazaars in

1898 were all condemned. In 1899 the water, milk, and butter
are said to be protected, and faecal dust is referred to as a
cause. Aeorated waters, lucerne, salads, andvegetableswashed
in infected water and the unboiled water previously shown to
contain typhoid bacilli, and used probably for washing salads,
watering cattle, horses, etc., are all neither excluded nor
referred to.

Poonah, 1899.
Lastly, at Poonah, in I899, Major Davies reported on in-

vestigation, "water supply open to pollution throughout its
course." The Principal Medical Officer, however, thinks "the
proximity of the city filth pits right to windward of these
barracks and military prison has been overlooked," and, the
Principal Medical Officer states, "the disease may have been
airborne, as seems to have been the case at Quetta." It
seems curious that this Quetta theory should be considered
the more likely in face of the obvious fact of "the water
supply being polluted throughout its course."

ln each of these seven epidemics, the obvious avenues of
waterborne typhoid are so numerous, and often neither men.
tioned nor excluded, in the reports of the epidemics, that we
must conclude that the proof of the airborne theory from
these epidemics does not exist in any one of them. The
balance of evidence and certainly of theory is strongly in
favour of a waterborne origin.
As to boiling of drinking water the medical officer at

Barrackpore reports
It is a question whether we liave not ourselves been the unconscious

agents of the spread of enteric by the use of thle very measures designed to
prevent it, anyone wlho has watched the mode in whicll these measures
are carried out cannot fail to be struck with the fact that it is a most
dangerous proceeding. In collecting, boiliing, cooling, transferring to, and
metlhods of storage one can imuagine numerous modes in which the
organism of enteric may be introduced.
This happened at Lucknow in I897, causing an epidemic.

The bacillus was found in drinking water supposed to have
been boiled.

SOUTH AFRICA.
The incidence of enteric fever in the British Army in South

Africa in I898 was 36.5 times that of the British Army in the
United Kingdom in the same year.
The I898 Army Medical Report contains the report of Major

R. J. S. Simpson, M.A., M.B., R.A.M.C., onthe conditions under
which enteric fever at Pietermaritzburg in Natal was causing
more than half the enteric fever in the British Army in South
Africa between 1884-1896. This searching inquiry is one of the
most complete and creditable studies that any officer in this
corps has produced, and must be taken as a standard in South
Africa generally. I shall, therefore, chiefly confine my
remarks on South Africa largely to this report, as the report
states the sanitary condition of this town is not worse than
that of most South African towns.
In 1897 the Principal Medical Officer in South Africa reports

II5 of the total ibo South African cases of enteric fever

Twu Bitrrm, 1404 NLRDIC&L JOURNAL-1 [AUG. 24, 1901-AIRBORNE TYPHOID IN ARMIES.-
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opurred at Pietermaritzburg. The sanitary contractor's men
have been seen emptying pails in gardens of the town. With
such arrangements and a large enteric epidemic in process in
the garrison, in the civil population and amongst the natives,
from whom the exereta are being distributed all over the
surroundings of the town, and even inthe gardens inthe town
we have the ideal natural conditions for the experiment of
the possible airborne transmission of enteric fever.
InI898 Major Simpson's special report confirmed the above.

The following facts may be added from his complete account.

General Sanitation.
The pail system used without earth-the natives have no

pails. The surface drainage for rain used also for exereta;
the storm water from April to October flushes them. There
are oxen and horses innumerable. Of thehousesig per cent.

have grave sanitary defects (official town report). General
dirtiness prevails. After exhaustive detailson almost every

point, Major Simpson summaries as follows:
I. Enteric fcvcr at Pietermaritzburg conformiis closely to the conlditions

fouind in India.
2. There is a connection between the ear-ly rains and the annual

outbreak.
3. The water supply is subject to pollutioni in the collecting alea, and

till it, enters the reservoirs, and till lately also in the distributioni.
4. It is endemic in Pietermaritzburg, anid affects all classcs and

natives.
He continues:
Tile cause is common to the city and the caml p-tlhe two common cauises

are water and dust. But if the dust were thie clhiefmeans of propagation,
one would expect the prevalence greatest dturing the dry weather, whereas
enteric fever does not begin to prevail until after the onset of the rains,
wlien dust is both less in qjuantity and fre(quency.
On the other hand (lhe states)wve haveceoteric flever occurring amongst

the native population tlhloughout the counitry. Thefirst washlings of tlle
pollutedl surface pass into the water supply, wlhich is not efficiently
filtered, and soon alter the first onset of the rains we haveenteric fever

both in camp and city.
Moreover, at the prison the boiling and storing of water

are carefully attended to, and thouglh exposed to the dust
from the city where so much enteric was scattered about, yet

"'not a single case occurred amongst 348 prisoners."
The almost impossibility of imagining the water under the

circumstances free from the enteric bacillus, taken with the

comparative immunity of women and children, who were

largely protected by rules of barracks, which could not have
protected them against dustborne enteric, and the absence of

enteric fever before the rains, makes the conclusion almost a

certainty in favour of waterborne typhoid in this crucial
test.

EGYPT.
Intimate acquaintance witll this country, especially Upper

Egypt, during the past ten years in civil practice,has afforded
me considerahle experience in the facts I shall here discuss.
In I884 the Principal Medical Officer Frontier Field Force

states: *' Enteric fever appears to be endemic along the whole
Nile Valley." This latter statement recurs repeatedly in

other reports, but is not correct.
I propose to consider (i) the military station of Assouan

situated at the First Cataract; (2) civil experiences in Egypt,

especially at Assouan.
Assouan.

This town of I5,ooo natives is situated at the foot of the
First Cataract of the Nile on tlle riallt bank. i886.-Frontier
Field Force strength 3,503, admissions for enteric fever 467.

170 deaths. Of these Assouan had 276 cases and 97 deaths.
The medical officer at Assouan Station Hospital reports: " Its

prevalence must, in my opinion, be chiefly owing to climatic

causes, and not to the insanitary condition of the camps or

water supply." The Principal Medical Officer Frontier Field
Force reported of Assouan in the same year:

The water supply, too, was often taken for convenience from the river's

bank, and the recommendations as to boiling and filtering were not effec-

tually carried out, but on the whole I do not think that defects of drainage,
latrines, or water supply were the most important factors in the spread of

the disease.
The principal comments I have to make on these three

years at Assouan are:

That the plan of selection and arrangement of the sites for

camps was very bad.
In i886 the sites "North End" "Tagoog Heights " with the

subsidiary site " under the palms" and " Shellal " were occu-

pied simultaneously. In a distance of four miles on one

bank there were three camps all with enteric cases previous to

removal to hospital, all containing simple continued fever
cases (of which 50 per cent. are probably enteric) before or
after being in hospital. These men bathed in or washed in
the river at each camp. By no possible means could the
river and banks escape continuous enteric pollution, and as
the "water was often taken for convenience from the
river's banks, and the recommendations as to boiling
and. filtering were not effectually carried out," by no
possible means could the drinking water be free from
the enteric bacillus. AMoreover, the Tagoog camp had the
advantage of the Shellal bacilli as well as their own
and North End had those of both Shellal, Tagoog, the Bashi-
Bazouks, and the town foreshore and therefore rightly gained
the reputation of being " not nearly sohealthy." Ihe camp
at North End has been occupied by British troops for years,
and even in the last Soudan expedition repeatedly. There is
no excuse for such utter disregard of sanitation as to accept a
site on a river immediately below a large town.
Notwithstanding the above conditions of the water supply

the medical opinions refer the epidemics to air and dust, and
state that " defects of drainage latrines or water supply were
not the most important factors." However the price ot these
methods and opinions was paid.
We now pass to Assouan, considered civilly in the past

three or four years.
Tllis same town and district has become ahealth resort for

European visitors in spite of supposed " climatic," "'air,"1
and "dust" defects. Moreover, during the past thlree years
"Shellal" site has become the site of the great Barrage
works.

The Assonan Barrage JVorks.
These works andcamps occupy the districtcalled "Shellal,"

at the south end of the Cataract, practically the camp site of
British troops in i886, and the scene of part of the great
epidemic of that year. The works commenced in I898, and
are nearing completion. The site was practically a desert;
it is now covered thickly with long rows of huts or barracks
for workmen, blocks of houses for numerous young English
engineers, hospital buildings, etc. The concentration of
workmen in the bed of the river by day and in the barracks
and restaurants by night is very great, exposed alike to river
water and the dust of a camping ground that has been occu-
pied for over three years.
The first report of the medical officer in charge covers nine

montlhs-October ist, 1 898, to June 30th, 1899.
The average strength on the works was 704 Europeans-

chiefly Italian, English, and Greek-and 5,515 natives. (There
were i8i admissions to hospital, which included 53 accident
and 33 sunstroke cases. Deaths: accidents io, sunstroke io,
pneumonia 3, dysentery 2, heart disease 2, toxine i.) No
enteric fever; I5 cases of dysentery.
The second report-July Ist, I899, to June 30th, 19c0-

Average strength: Europeans I,142, natives 4,892; total
6,034. Enteric fever: 9 Europeans, I native; no deaths.
Dr. White, medical officer to the Barrage works, reports as

regards the enteric cases:
Typhoid all traced back to infection down coiintry, except the natlve,

which was niot typical typhoid, and so far no Englishman has had true
dysentery. This I take to be due to the care taken over the ice and water
supply.
Thus, during two years, with a mean of 923 Europeans and

5,463 natives in one large camp on one site, not a single case
of enteric originated locally, although nine times was it
brought by fresh arrivals from Alexandria to the camp.
There was no death from enteric. At the starting of these
works I was consulted by Sir John Aird and asked to prepare
a report on the sanitary arrangements, plans, site, etc., suit-
able for large camps of workmen in Egypt.
Without going into details I may here state that the

diseases that report was planned chiefly to confront were
enteric fever and dysentery, and the plans recommended were
based upon the waterborne theory of these diseases. The
results speak for themselves. Encamped on the same spot
twelve years previously the army had 276 enteric amongst a
force of Europeans only about twice as great, compared with
no cases of local origin in the workmen's camp, although the
latter was embarrassed by 5,463 natives always in the camp.
The i886 epidemic was attributed to airborne dust " and the
local insanitary conditions inseparable from all camps," and
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defects of drainage latrines or water supply were " not the
most important factors " in the spread of the disease. The
I898-igoo total absence of enteric is attributed to the scheme
of protection being constructed on the waterborne theory.

Tourigts in Egypt 1900-1901.
There were 8,ooo English and American visitors spending a

great part of the winter in the Nile Valley, throughout which
enteric fever is heldby the Army Medical Department to be
endemic. Even as late as 1898 Surgeon-General Taylor
(medically in charge of the last Nile expedition) has placed it
on record that
The specific germs are no doubt swarming in both earth and water.

Frequency of dust-storms, when It is impossible to avoid large quantities
of soil, the prevalence of the disease is not surprising.
Now few soldiers swallow more of the soil and dust than

these tourists, who are driven at a great pace on donkeys in
large parties even of 50 to ioo people througlh every town,
bazaar, and temple in Egypt, yet most soldiers and armies
would envy their health and spirits. ln the whole of Egypt
last winter (the time of the year in which enteric has been and
still is rife in the British Army) out of those 8,ooo visitors
only 4 contracted enteric fever, and such results have
happened in previous winters. There was not a single case
either occurring at or developing in Assouan in an average of
300 visitors constantly at the three hotels during the winter,
though two of the hotels are within a stone's throw of the
remaining two army camp sites (I and 2) previously
mentioned.

It is extremely probable that the specific germs are neither
in the soil, water, or dust of Egypt, except at a few points of
special pollution and of rare occurrence. The explanation of
the different results obtained is in the fact that wherever the
British or other army has gone it has taken enteric with it.

I have selected only those natural experiments where the
evidence in favour of airborne typhoid seemed and was con-
sidered strongest, and I conclude: I

I. That the evidence of airborne typhoid recorded in Indian
military experience is not established.

2. That in South Africa and Egypt the evidence is opposed
to this theory.

3. That in India, South Africa, and Egypt the immense
weight of evidence and probability is in favour of a water-
borne origin and spread.

4. That the evidence from Egypt proves that if the avenues
to man by means of water be protected, all other avenues are
powerless to originate and spread typhoid in large bodies of
men. There is strong evidence to suppose that the same
methods would bring about like results in India, South Africa,
and other countries.

5. That the origin and spread of typhoid by means of flies
and dust being theory only, can only be discussed as such in
relation to certain laboratory experiments, and that in prac-
tice it is unjustifiable to hold this theory, if it should deter,
delay, or hinder the adoption in armies of the most vigorous,
and comprehensive measures against waterborne typhoid.

Laboratory Work.
Soil. In I899-I900 Dr. Sidney Martin summarises his

further work as follows:
I. When the typhoid bacillus is added to unsterilised soils, kept very

moist and at a high temperature (about lg9 to 370 C. =670 to 990 F.) it has not
been possible to recover it from the soil, even after a short period (twenty-
four hours). If, however, the soil be kept in a drier condition and at a
low temperature (2o to 220 C.=360 to 540 F.), the bacillus canbe regained after
a certain interval, which in these experiments did not exceed twelve days;
after this it appeared to die out.

2. The reason of the disappearance from the, unsterilised soils appears
to be the antagonism of some of the soil micro-organisms.

3. The typhoid bacillus, as far as is known, has no resting stage. It
has no spores, so that if it once dies it cannot be expected to reappear.
Dr. Houston (I899-i9oo), in his experiments on the soil of

(,hichester " fever areas," failed, as Dr. Sidney Martin had
also done, to find either B. coli com. or B. typhosus. He
states that:
B. coli is always associated with the typhoid bacillus, but the latter is

less hardy, aiid as B. coli is absent this ought to be also.
Again:
If the conditions were so unfavourable as to render all the soils in

general unsuitable for the existence of B. coli it is unlikely that B.
Wyphosus could have maintained its vitality in any of them.
Again, he adds:

In mjy judgment the reason why spores are present in such abundanqe
in sur ace soi is because the conditions are frequently unfavourable, that
only those bacteria which can form spores can maintain their existence
for any length of time.
From the above facts there is reason to suppose that if rain

fell on a soil such as that of South Africa coming within the
temperature 670 to qg0 F., and over which typhoid had been
scattered, this soil would be free from bacilli within twenty-
four hours. Only those bacilli being temporarily saved that
could escape in the surface water to wells and rivers.

2. Air.-FlIigge and Fischer dried the bacillus in thin films
and recovered it after five to fifteen days.
The typhoid bacillus has not been recovered in transit

through the air in dust, etc., although several observers have
experimented specially on this point, the destructive effect
of light and total drying being the probable cause of its
absence. Dr. Brownlee, after experimenting in this manner
and failing to recover the bacillus, concludes the extent to
which the agrial infection takes place can only be decided by
an appeal to natural processes and not in the laboratory.

Flies theoretically can transport the bacilli.
3. Water.-The difficulties in the search for typhoid bacillus

in water are very great.
Widall has shown the causes of this difficulty. In the first

series it still exists, but it is impossible to isolate it from
the numbers of other germs with which it is struggling for
existence.
In the second series the bacteriologist has arrived too late,

the bacillus which was present at the beginning of the epi-
demic having disappeared for some weeks.
As regards the second series, Loeffler was of opinion that

the bacillus did not live more than fifteen days in natural
water, and in a very pure water much less time. If the
bacillus appeared for a long time, it indicated continued pol-
lution.
We thus see that in cases such as Quetta, I898, when the

bacillus was not found in the water, that it may belong to the
first series, where the typhoid bacilli are few and perhaps not,
in the specimen examined, or masked by other bacilli. Or it,
may belong to the seeond series, where the examination was
made too late. In the I896 epidemic it was found long after
in the water supply, being probably, therefore, in the class
where the pollution is repeated or constant.
Thus all research goes to prove:
I. That in soils in which it might be expected to be present,

it is never found.
2. That it is extremely difficult for the typhoid bacillus to

live in soil, and that, if much moisture exists and a tempera-
ture above 660, it will only live some hours.

3. That the action of light and total drying on the super-
ficial layers of infected dust are so specially deadly to the
typhoid bacillus as to account for the fact that, though it
may be partly dried in the laboratory, it has not been driven
through the air and recovered.

4. That its recovery from water is difficult, and failure tc>
recover it does not show either that it was not there at the
time of examination, or at any time previous.

It is interesting to find that the conclusion arrived at in
the study of the natural experiments or epidemics coincides
closely with the facts which laboratory research has estab-
lished.
Whilst not taking any extreme view we are justified in

stating (I) that air, by means of flies or dust, is an extremely
weak medium of conveyance of enteric in armies, both on
active service and at stations. (2) That if the army is free from
enteric it will in all probability remain so until it receives the
bacillus by a water avenue. (3) That if enteric is prevalent
existing- arrangements on service leave the water avenues
infinitely more accessible to the bacillus than the extremely
difficult air avenues. (4) That if enteric be allowed to become
very prevalent, as at Bloemfontein, then it is still probable
that the water avenues are the most important, though the
airborne avenues increase in importance.
This latter state of affairs is of no practical importance to

the army sanitarian because it is evident that such a
condition can only arrive in an army unprepared to meet
waterborne enteric and with no proper sanitation; and in
such an army the sanitarian can have no further influence.

Finally, what is the bearing of these considerations on

1 At the Tenth International Congress of Hygiene.
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practical militaiy lhygiene? Dr. Tooth, at the Clinical
Society, said that, in his opinion, air avenues were more
important than water avenues in the present war, and
that the conditions of life in an army on active
service miglht well fill the soul of the sanitarian witlh
despair. Taking an altogether different view of the facts, and
seeing the practical application and results of this view in the
modern non-military camps at Assouan, where once the
despondency was deep enough, I am of opinion tllat the problem
may be faced with certainty of success when the army, as a
whole, shall consider it important.

Enteric will have to be met and overcome in no matter
what part of theworld, onthewaterbornetheory mainly, though
every other avenue must also be guarded. As I have shown
elsewhere, this will only be successfully done by means of a
Royal Water Corps, this being a special section of the
R.A.M.C., but linked to each regiment and receiving the loyal
support of the whole army. This corps would have inde-
pendent transport in war. The functions of this corps would
be to prevent enteric fever, dysentery, cholera, and diarrhbea,
by whatever means may be best suited to the time. The
responsibility for the occurrence of these diseases would rest
with this corps. This corps would have to provide boiled or
approved water on all active service, field service, route
marches, and manceuvres in both the Army and Volunteer
forces and all foreign stations in peace, and no other water
must be allowed. Its other duties I have detailed elsewhere.2
At the present time there is a process of decentralisation
going on, a process of subdivision, of responsibility. and
power of initiative. One of the first cases in which this is
necessary is in the R.A.M.C., and especially in the Royal
Water Corps. All officers must be examined in military
hygiene, especially as regards the power, origin, and spread
of these four waterborne diseases, and be responsible for the
ordinary sanitation of their own regiments, subject to re-
peated and critical inspection by the Royal Water Corps.
The sites for camps must be decidedl in consultation with

the Principal Medical Officer of the R.A.M.C. and Royal
Water Corps. It is almost criminal the way in which the
choice of camps hitherto has been left to officers quite ignorant
of the daDgers they are placing their men in. I will only
refer to a single instance, that of Assouan in five different
years.

Sanitation must mobilise first in war, field service, route
marches, or arrival at stations.
The men must be taught the awful destruction that lhas

ha pened from the laissez-boire theory, and that in drinking
only approved water they are not only avoiding disease them-
selves, but chiefly they are saving their comrades from de-
struction. It must be regarded a crime to drink unapproved
water, and cowardly to get enteric or other waterborne dis-
ease. If an officer boils every drop of water he drinks (and
hundreds have done so of late), why should we deny this
right to the man in the ranks?
Pure water, the one important thing in war. is practically

no man s business in the army; water polluted with enteric,
dysentery, and diarrho3a organisms is still drunk every day
in South Africa. With a Royal Water Corps it would be
impossible to find the bacillus in the regular drinking water
or soda water, as it would mean disgrace to the corps. Now
the bacillus is found in the milk, in the drinking water, in
the agrated water, in the butter, in the salads, etc., at sta-
tions in India, South Africa, and elsewhere, but no one is
blamed because no one is responsible. If a Royal Water
Corps existed, is it likely that the bazaars, so far as they
represent drinking places, would continue to pour these four
diseases into our men at foreign stations in the empire?
Would a Roval Water Corps allow men with diarrhboa from
any cause, or with a temperature from no assigned cause,
either on active service or at stations, to remain a moment
marching and mixing with the healthy men? If there was
a Royal Water Corps would several months pass in an epi-
demic at stations abroad before the bacteriological examina-
tion of the water supplies or inquiry into the causes of the
epidemic took place? I am not attributing blame in any way
to the R.A.M.C., for the best men of this corps have too often
fonnd thpmselves hbmn)red bva thousand foolish restrictions,
2 Typhoitd, thc Destroyer of Armies, and its Aboltion, Bailltbra, Tindall, and

Cox, London, IgoX.

limited to recommending reforms, and with no power to carry
these out on the spot. Nevertheless, out of this chaos of per-
sistent bacilli and reckless men, the light will finally dawn,
and the line be fixed by the men against their true enemies
in war.

Surgeon-General CUFFE, C.B., R.A.M.C., P.M.O. South-
Western District, said that very great diffficulties existed in
tracing the sources of enteric. To his mind it was almost impos-
sible to fix upon the source, as there were many direct means
of communication-water, flies, food, dust, etc. He had no
doubt of the infectivity of typhoid, and he had had a recent ex-
perience of this in the case of an outbreak of enteric in details of
the Northamptonshire Regiment at Portland, in which it ap-
peared that men who had been invalided from South Africa on
account of enteric fever had as convalescents communicated the
disease to young recruits in the same barrack room. It must
be recollected, however, that it was almost impossible to trace
what the soldier did and where he went when he left bar-
racks. He had had frequently to complain of the way in
which kitchen utensils, mess crockery, etc., were washed and
cleansed, and the very primitive kitchen cloths which were
in use.
Dr. J. W.WASHBOURIN, C.B., regretted that he was not present

when Dr. Canney's paper was read, but wished to speak upon
the subject, as lie had had a large experience recently in
South Africa. He agreed with Dr. Canney that epidemics of
enteric were waterborne and not airborne. He emphasised
the term "epidemics" because he believed that individual
cases of enteric fever were conveyed by different modes than
by water. He instanced the case of Maidstone, where the
main epidemic was due to the contamination of a particular
water supply, but where, as Dr. Adams had predicted,
secondary cases arose after the water supply had been cut
off. In South Africa it was clear that dust was not responsible
for the main epidemic, as the latter occurred when dust
storms were not very prevalent. If the matter came to a

resolution, he hoped that the meeting would decide that
water was the main method of conveyance of enteric, but that
other factors were concerned which, however, were of
secondary importance.
Lieutenant-Colonel GILES, I.M.S., had gathered from much

internal evidence that Dr. Canney had no personal experience
of India. He seemed to be under tlle idea that in advocating
the occasional and frequent occurrence of airborne infection
they denied tlle occurrence of water carriage. But, of course,
nothing was further from the case, all they stated was that
air, namely, flies and dust, was a possible, and they believed
frequent, vehicle of infection, and that water infection entirely
failed to account for many outbreaks. How, indeed, could it be
otherwise ? Did Dr. Canney mean to assert that flies could
not carry bacteria about on their feet or that they never visited
latrines or trenching grounds, and that after such visits they
could never find their way to food or other supplies? He
asked why typhoid was rarest in the dusty time of the year.
He replied because then the fierce sun destroyed any bacteria
that might be adherent to dust, whereas in the rains flies were
common and the wretched trenching system of night soil
disposal necessarily broke down because dry earth could not
be got. He regarded the adherence to this system as the
main source of typhoid in India. In the case of Quetta men-
tioned by Dr. Canney Major Melville, as secretary to
a Committee of Inquiry, had told him that they then
found no reason to suspect either water or food supplies, but
found the latrines quite close to windward of the barracks,
and that the disease always commenced in the corner nearest
the latrines and trenches. The committee recommended
that the latrines should be moved to leeward and the filth
pitted, not trenched. This system, they were careful to state,
could only be expected to answer temporarily, certainly no

longer than six months. Well, it answered for two years, and
then broke down, as its advocates predicted it would, but ex-

pense had prevented the Government carrying out the per-
manent measures recommended. In Agra the water supply
was always better than that of London. It was examined
weekly bacteriologically, and on one occasion only were

typhoid bacilli found. Water supplies had been enormously
improved. Typhoid remained, and would, he believed, remain,
as long as the trenching system was maintained.

-
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Dr. E. E. G. SIMONS said in his experience as a medical
officer of health of a large district he had had to deal with an
epidemic which lasted over two years, and gave a case-
incidence of 4 per i,ooo. This epidemic was not waterborne,
and also was not carried by a common food infection. He was
faced with the following problem: the disease was confined
to certain streets, and was endemic in these ne.ghbourhoods.
These areas were infected year after year, and hlis researches
back as far as i866 showed that from that date enteric had
been more or less continuous in those localities. He found
that in the summer and early autumn adults and children
were affected, but that in the winter time children alone were
infected, unless a case of cross-infection occurred in a house.
With the return of summer typhoid always reappeared
amongst the adults. His district was well sewered, the
drainage generally efficient, carried out by gravitation. His
observations showed that typhoid was most prevalent where
manure heaps and the flies hidden in them were most
common. He found that the soil in one of the
surface drainage channels in an infected neighbour-
hood gave a pure cultivation of the B. typhosus. Here
they had the key to the solution of the problem. The epidemic
was controlled by clearing the manuire from infected areas, by
improving the slop drainage, and by endeavouring to cover
the areas and infected yards with impervious materials. His
explanation of this epidemic was that it was entirely air-
borne in one sense of the word-that is to say, it was carried or
transported tofood, and so to the individual by flies. Duringlate
autumn and winter the children who were infected were all of
the school-going age, and they all played in the district in
the infected gutters. The profession would fully understand
the reason why they alone should be infected under the cir-
cumstances that he had detailed. Typhoid in his district had
been milkborne, and had in few isolated instances been due to
local water supplies which ought not to have been used being
drunk by perverse individuals. The main water supply coming
from a magnificent gathering ground from the Breconshire
mountains, far from the abodes of men, had never been
infected. The general summer incidence of the disease was,
he believed, entirely due to transportation through the air.
He could adduce further strong circumstantial evidence to
prove the point that they must look in some epidemics to
other sources than waterborne infection. He had informa-
tion from one of the brigade-surgeon-majors in the American-
Spanish war, that two regiments and a civil population were
side by side on the same ground. They had a common water,
milk, and food supply. One regiment got enteric badly, and
the civil population and the other regiment escaped. Those
who escaped had fly-proof cages for their provisions. Those
who were affected took no protection for their food. In his
district urine and slop water in the side streets was always
thrown over the street or into the channel along the sidewalk;
it was easy to understand the continual soil infection that
this filthy custom produced. His conclusions were that if
they looked entirely to waterborne infection as the cause of
typhoid they would miss the active factor in many epidemics.
Their attention would in future be directed to every possible
source of infection, whether theoretical or not. This, he
claimed to have proved, was a very active factor.

MEDICAL CADET CORPS.
By Surgeon-Captain J. CANTLIE, M.B., F.R.C.S.,

Lecturer on Applied Anatomy, Charing Cross Hospital Medical
School; Surgeon Seamen's Hospital Society, Victoria

ana Albert Dock Hospital.
As an aid towards solving the problem of rendering the
military medical service more attractive to young medical
men, and of furnishing the State with a reserve of skilled
medical assistance, to be called upon when required, I would
begin with the medical student at the commencement of his
career and organise a medical cadet corps.
Whilst engaged in forming the Volunteer Medical Staff

Corps in 1885, some such idea was present to my mind, but the
evolution of that corps fitted it for other purposes, and
although in some sense it may be termed a cadet corps, it
has never been seriously regarded by Government in that
light.

A special cadet corps school for the medical officers of the
Army cannot, under present conditions, be organised on quite
t.he same footirg as the cadet corps schools for the young
men entering the corps of Royal Engineers or the Royal
Artillery.
The medical education of the country is in the hands of our

universities and medical schools, and it is necessary that
younjg medical men intending to join the military and naval
services should be educated by tlhem. It would be a simple
matter to centralise and develop a large central military
school, say in London, but as it would take men away from
their local university or school such a proceeding would meet
with strenuous opposition. It would be inadvisable also toc
separate the training of the militaTy and civil branches of the
profession. There is apt to be a siarp enough line drawn now
between the two sections, but were the separation to take
place before even student days were commenced, the two
would drift still further apart.
Another point of practical difficulty is this, namely, how

many of the lads when they join a medical school have made
up their minds or know anything about how their future
career is to be cast? Fresh from school, what do they know
of military service except as sentimental notions gathered
from books, or of heaped abuse of the service gathered from
the newspapers, or from eome, too often, prejudiced mis-
statements ?
For all these reasons, therefore, it is perhaps well for the

State and for the medical officer in the army that we have noc
separate medical school wholly under State control, and
devoted to the one purpose of educating men for the public
services. On the other hand, although much can be said
against such a school, a great deal can be said in favour of it-
and although the most weighty arguments seem to tell
against a scheme of the kind, it does not follow that some
attempt at organisation, even upon our existing lines of study,
should not be attempted.

It is on these grounds that I would offer a few suggestions
whereby the medical student may become more valuable to
the State, and whereby he may even during his career as a
student be fitting himself for military duties whether he
elects to enter the army, to join the auxiliary forces, or to be
ready to volunteer for active service abroad in the event
of war.

I think that it is well to point out that most medical men
of every grade owe a debt to the State more or less direct.
The university in which he studies is supported to some con-
siderable degree by the State; the country grants to its gradu-
ates in medicine an exclusive right to practise within the
realm, a privilege carefully guarded so as to exclude from com-

petition with them medical men holding foreign diplomas
only. In several additional ways are medical men protected
by the State, and it behoves them to repay the privileges ex-
tended to them in some measure by studying that part of
their profession which may be useful and serviceable to the
State in time of need. I consider, therefore, that a know-
ledge of military ambulance work is a subject which every
medical man ought to be acquainted with-in the first
place as a part of general medical education, and, secondly,
as a debt he owes to his fellow-citizens and to the State.
To promote and to secure this education, the formation of

cadet corps at all medical centres should be instituted, and
should form part of the education of every medical school.
There is no great difficulty in bringing this about. The
Volunteer Medical Staff Corps bas shown that work in this
direction can be done, and it requires but a slight
additional encouragement from the State to develop the
system to the full.

i. In connection with every medical scho(l, a means of
acquiring training in military ambulance work should be
obtainable. The training can be arranged for (a) in connec-
tion with a company of the Volunteer Medical Staff Corps,
should there be a company of the corps in the immediate
neighbourhood. In the majority of the medical centres in
England and Scotland a coLnpany of the Volunteer Medical
Staff Corps exists, and might be available for this purpose.
(b) Where no company of the Volunteer Medical Staff Corps
exists, the medical students can be trained by instructors
attacbed specially for this purpose.

2. Medical students should be enrolled in medical cadet

MEDICAL CADET CORPS. [AUG. 24, 1901-
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SECTION OF NAVY, ARMY, AND AMBTJLANCE.

corps, to be styled the Cambridge Medical Cadet Corps, the
Edinburgh Medical Cadet Corps, etc.

3. A special uniform should be designed for the corps.
4. Cadets should. be allowed Government grants for effi-

ciency in ambulance work. They should be required to pass
a satisfactory standard of efficiency.

5. Nominations to the naval or army medical services
should be made by the authorities in medical schools only
from amongst cadets who have been through the
corps and have been passed as efficient. Alf ques-
tions of seniority should be decided by the place candi-
dates take in the competitive examination held at their
entrance to the service. Promotions in the corps to be de-
termined by stated examinations, and all nominations to the
service should be made according to seniority in rank, ser-
geants being offered nominations before corporals, and
corporals before privates.

6. Were three years' efficiency made to count as six months'
service towards obtaining a pension ; four years' to count as
nine months' service towards pension; and five years' effi-
ciency as twelve months towards pension, a great stimulus to
joining the corps and the service would be created.
As corollaries to this scheme: I. The medical students at

present enrolled as members of the Volunteer Medical Staff
Corps should belong to cadet corps companies and be quite
supernumerary to the present existing strength, and the
regular members of the Volunteer Medical Staff Corps should
consist of laymen.

II. When selecting medical men for vacancies in the
auxiliary forces, commanding officers of regiments should be
advised to give preference to candidates who have passed
through the cadet corps, and that a medical man holding a
three years' certificate be not required to obtain the profi-
ciency certificate at present required, but that he be allowed
to have "passed" attached to his name from the time of
entrance.

It is advisable that the present system of enrolling medical
students in the Volunteer Medical Staff Corps be terminated.
It is not conformable to the present-day system in the army
to have medical students serving as privates along with lay-
men. The training of the medical student entitles him to be
placed on a similar footing with cadets joining the Royal
Engineers and the Royal Artillery, and until that is done the
medical officer when he enters the army cannot acquire that
service prestige which the young engineer and artillery
officers acquire as cadets.
I believe in this way the status of the medical officer on

joining the services will be improved ; that the auxiliary
forces will be supplied with more efficient medical officers e
that a reserve of medical men in private practice would be at
hand in case of national emergency; and that the discipline
inculcated at an early age will be less irksome than when it is
imposed for the first time at the age of 24 and 25, the average
age medical men join the army now.

I would move the following resolutions:
That this Section recommends to the Council:
I. That the Council issue a circular to the deans of medical schools

throughout Great Britain and Ireland urging the advisability of esta
blishing medical cadet corps at the medical schools.

2. That Government be requested to promote the formation and main
tenance of cadet corps by providing instruction and allowing grants for
efficiency to the members of the corps.

3. That nominations to the naval and mliitary services be made to
cadets who have obtained efficiency certificates in the medical cadet corps

according to seniority.
4. That preference be given in selecting medical men for the auxiliary

forces to those who have obtained proficiency certificates in the cadet
corps; and that no further examination be required after joining the
service, every trained officer on joining being gazetted as " passed."

5. That a committee be appointed to deal practically and solely with
this scheme.

The PRESIDENT favoured the consideration of this scheme
being referred to the War Office, as it would require much
organisation and entail expense, and, if favoured by the
Minister of War, the medical schools would be much more
likely to take up the subject.
Surgeon-General O'DWYER, R.A.M.C., P.M.O. Aldershot,

said that medical students were not the most useful members of
6
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a volunteer medical unit, for theywere frequentlychanged, and
were not adapted to perform menial work in hospitals. He
thought that more detailed information as to the expense of
medical cadet corps was wanted before the question could be
put forward. Incidentally he preferred that commissions in
the R.A.M.C. should be open to competition and not by nomi-
nation, whenever the number of apDlicants allowed it. The
difficulty about a volunteer medical cadet corps is that there
were no volunteers in Ireland. He asked Mr. Cantlie how he
would get over that Irish difficulty. By orders from the Medical
Director-General, he had sounded all volunteer medical
officers in his command to ascertain if they would go to South
Africa, and the response was not very satisfactory. He was
afraid that, seeing that the Government could not support
the expense of cadet corps in schools they would not support
the expense of a medical cadet corps.
Surgeon-General CUFFE, C.B., did not approve of volunteer

cadet bearer companies as units, except in so far as they
might be encouraged so as to familiarise medical students
with the work of bearers, first-aid, etc., and in course of time,
when examined, assist in training the Royal Army Medical
Corps. As to the volunteer bearer companies, a certain
number, such as that called the Portsmouth Infantry
Volunteer Brigade Bearer Company, was made up of men
volunteering from various battalions all dressed in different
uniforms, and not with an officially recognised organisation
as the London companies and others. Every volunteer
infantry brigade should have its own bearer company as a dis-
tinct unit. As regards volunteer medical officers for service
in South Africa, a very large number, he was pleased to say,
offered their services with great public spirit, leaving their
practices and going at short notice. He thought the principle
of nomination to appointments in any part of the public
service was a wrong one. In these days competition was the
universal means of admission.
Surgeon-Lieutenant-Colonel COATES, V.M.S.C., thought it

most desirable that in any future campaign where the ser-
vices of officers and men of the Volunteer Medical Staff
Corps are required, they should as much as possible be kept
together in the same units, and especially that the officers
should not be separated from their own men. He was in
favour of nomination by heads of colleges for commissions in
the Royal Army Medical Corps, and, if necessary, some very
modified form of competitive examination afterwards.

RESOLUTION.
A resolution was proposed by Surgeon-Captain CANTLIE,

F.R.C.S., and seconded by Surgeon-Lieutenant-Colonel
COATES, M.R.C.S., and agreed:
That it be a reeommendation to the Council of the British Medical

Association to consider whether the establishment of a medical cadet
corps in connection with the medical schools is feasible or desirable, and,
if so, whether the matter should not be brought to the attention of the
War Office.

THE FIRST AID AND HOME NURSING CLASSES
OF THE, LONDON SCHOOL BOARD.

By ROBERT J. COLLIE, M.D.,
Medical Superintendent of the Classes.

THE School Board for London is entrusted with the education
of a population as large as that of Switzerland. The fact that
a body charged with such aresponsibility should have under-
taken the teaching of first aid and home nursing in its
evening continuation classes cannot fail to be of interest to
the profession.
Until a year ago the first aid and home nursing classes were

held in the Board's schools and taught by its teachers, the
syllabus was prescribed, and the examinations were conducted
by the St. John Ambulance Association, successful students
being awarded the certificate of the Association. In May,
I900, the Board decided that in future it would arrange the
details of the classes, prepare its own syllabuses, conduct its
own examinations, and grant its own certificate, and I was
appointed to reorganise and superintend the classes.
These classes have provided instruction for over i6,ooo

pupils, and a short account of the work done during the year
the classes have been under my care will be of interest to the
members of the profession.

AUG. 24,igoI.]-- -- - - - -.j
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Teachers' Classes.-My first duty was to see that those who
were to assist the medical staff in the conduct of the classes
had themselves the necessary information. Accordingly, a

fortnight after my appointment teachers' classes both in first
aid and home nursing were opened at convenient centres in
the metropolis.
Over goo teachers availed themselves of the instruction

offered at these classes, 787 of whom passed the examination
at the end of the course.
There can be no question that the influence of these

teachers' classes has made itself felt during the session now
closing in better teaching and in more thorough work.
During the present session it was found that many of the

Board's teachers who had not attended those classes wished
to undergo a course of instruction in first aid and home
nursing, and a syllabus of instruction for teachers has been
prepared, special classes have been opened, and a teacher's
certificate has been granted.
These teachers' classes meet twelve times, and are taught

at each meeting by a fully qualified medical man or woman.
Each meeting lasts an hour and a-half, the irst forty-five
minutes of which consists of a lecture, the next quarter of an

hour is devoted either (a) to oral examination, (b) to explana-
tion of difficult points asked by members of the class, or (c) a

subject is selected by the lecturer, and a pupil is invited to
explain it; the last half hour is spent in practical work.

Syllabus of Teachers' Classes.-When preparing the syllabus
of instruction for the teachers' classes I availed myself of the
opportunity to introduce certain important subjects, such as

the following:
The Prevention of Disease in School Life.
The Prevention of Communicable Diseases in School Life.
The Eradication of Parasitic Diseases.
The Dangers of Ophthalmia.
The Evils of Overcrowding and Improper Dietary.
The Dangers of the Indiscriminate Use of Alcohol, etc.
The knowledge thus gained will, it is hoped, filter through

to the pupils, and in this way incalculable benefit be secured
to thousands of children attending the day schools.
The session has not yet closed and the examinations are not

yet completed, but the returns to hand sIr w that 1,030 teachers
have entered for examination,of whom 894 passed and 136
failed.

The Scheme of Instruction.-The Board's scheme provides
that the first aid course shall consist of twelve meetings,
six conducted by a duly qualified medical practitioner, and
six by one of the Board's teachers, who is to assist the doctor,
and on each alternate evening, in the (loctor's absence, to
conduct the class. The nursing classes, on the other hand,
may be taught by a certificated hospital nurse, or by one of the
Board's teachers who hold the Board's special teachers' certi-
ficate in home nursing, or by a doctor. A few classes held in
the poorer districtshave been entrusted to hospital-trained
nurses. These classes have been well attended, well in-
structed, and are bound to be productive of much good.

Syllabus of Instruction.-In drawing up the syllabus of in-
struction for the pupils, I felt so much the importance of the
question of the subjects to be chosen both in first aid to the
injured and in home nursing, that the members of the medical
staff were invited to attend a meeting to discuss a draft
syllabus. At this meeting several suggestions were made and
adopted, and a free interchange of ideas took place as to the
conduct of the classes.

I have on many occasions had interviews with members of
the medical staff and with the Board's teachers, and although
one couldhardly hope to compile a syllabus which in every

detail would commend itself to each individual mind, I have
had the satisfaction of feeling that the schemes of instruction
now in use have met with a general approval. Judging from
my inspection of the classes, and from what I can learn from
the visits of inspectors (His Majesty's and the Board's) I am
satisfied that these classes are without exception well taught,
and that the instruction given is likely to do incalculable
good.
The following quotations from unofficial communications

made to me by His Majesty's Inspectors may be of interest:
" The whole work appears to me to be admirably planned,

and to be thoroughly ]practical. The infectious diseases and
poison cards cannot fail to be most useful."

" I have looked through the papers and feel they are bound
to be of great use."
When the schemes of instruction were issued occasion was

taken to point out to both lecturers and teachers that in in-
structing the classes their object must be to show how the
common and inexpensive things of every-day life may be
utilised in emergencies; that though hospital treatment and
hospital-trained nurses are admittedly the best for most cases
of serious illness amongst the poor, there always is a con-
siderable number of the sick who are either inadmissible to
hospitals or who, for various reasons, prefer to be nursed in
their own homes by their relations or friends; and that the
instruction given at the home nursing classes is intended to
assist the pupils to be of service at such times.
The ordinary course includes among other things-how to

make poultices, how to take and how to record the tempera-
ture, the importance of isolation in infectious diseases, the
value of fresh air in sickness and in health, the importance of
prompt treatment in accidents, the value of rational treat-
ment of burns and scalds, what to do when the dress catches
fire, how to treat fainting, first aid to the apparently drowned,what to do in severe htemorrhage, etc.

It is invariably found that pupils who come week after
week to learn what to do in these and other emergencies of
daily life take an intelligent interest in, and readily master
the details of the teaching. In order to make clear the
somewhat difficult subject of what to do in cases of poison-
ing, and the still more perplexing subject of the com-
municability of the different infectious diseases, I prepared
charts on these subjects.
These were ordered by the Committee to be printed on

small cards and circulated amongst the scholars attending
the classes.
As no satisfactory diagrams could be found, Ihavehad pre-

pared for the classes a series embracing the small amount of
elementary anatomy and physiology required, and several
charts showing how the main arteries are digitally com-
pressed, how first-aid treatment is rendered when bones are
broken, etc.
Number of Classes.-Before the classes were reorganised

there wereI91 ambulance andnursingelasses. This yeartthey
have increased to no less a number than 460. Prior to this
session the course consistedof 24 meetings of two hours each,
and as the classes were held but once a week the coarse ex-
tended over several months, lasting, as a rule, the whole
winter term.

It was found that this resulted iniu-regular attendance, and
in a comparatively small number presenting themselves for
examination.
Students are now prepared to present themselves for exam-

ination both at Christmas and Easter.
This at once doubled the number of classes held, alth^ugh,

apart from this new arrangement, 78 additional classes have
been opened under the new scheme.
Of the 460 classes, 3oo have been on first aid to the injured,

and i6o on home nursing.
In order that I might understand how each individual class

was being attended, the Committee has ordered a weekly
abstract of the attendances at allclasses under my care to be
supplied to me.
These data regularly supplied will enable me to have a

more thorough grasp of all that is being done in the classes.
Without them it is impossible for me to understand as I wish
to thecauses which make for success or otherwise.
Staff.-The staff consists of 120 doctors, many of whom are

women, and 13 trained nurses, assisted by 245of the Board's
teachers.
In order as far as possible to arrange that the lecturers

should be deputed to teach at schools within a reasonable
distance of their own residences, I have located as nearly as
possible the areas in which they should be employed.

Correspondence.-Some idea of the enormous amount of
labour involved may be gathered from the volume of corre-
spondence. This I find from my postage book amounts to
overI,400 letters.
As the scheme is crystallised, and the rules which I have

gradually formulated become more widely known and apre-ciated, I am hopeful that the volume of this correspondence
will be diminished.
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Examinations.-I have given the subject of examinations
special attention. All candidates are examined both in the
theory and practice of their respective subjects. The exam-
inations consist of two parts-a written (or oral where, owing
to special circumstances, it is considered advisable) and a
practical. Inability to satisfy the examiner in either part of
the examination entails rejection of the whole.

It was pointed out to the examiners that many pupils being
unaccustomed to express themselves in writing, do so with
considerable difficulty, and consequently do themselves an
injustice at the examination. The examiners have been in-
structed to discover such, and give them the option of sub-
mitting to the oral instead of the written exAmination. As
many of our lecturing staff are also examiners, special care
has been taken that no lecturer is asked to examine his own
class.
When the written examination is lheld the questions are

written on the blackboard; the practical part is conducted in
the adjoining class-room, and the assistant teacher is in-
structed to reimain with the scholars while they are writing.
The examination report form supplies me, in addition to

the lists of successful and unsuccessful candidates, with a
copy of the questions set.
By providing a space for examiners' remarks, I have

utilised this examination report form as a means of obtaining
the views generally of the examiners upon the pupils.
With a view to diminishling as far as possible the personal

equation of the examiners, a printed sheet has been supplied
setting on specimen questions and percentages of marks.
The whole of the marks obtained by all pupils examined are
returned in the examiner's report.
With my knowledge of the neighbourhood and class of stu-

dent, with the examination questions before me, with the
percentage of marks obtained by each pupil, and my personal
knowledge of the examiner, I have constituted myself a
court of appeal, with the object of obtaining the ideal-that
of a uniform standard.
As these examinations are now in progress, it is impossible

to give the details, which, however, will be found in the
report of the Evening Continuation Schools Committee about
to be issued.
Since my appointment, now nearly twelve months ago, I

have done my best to launch this new scheme successfully. I
have devoted many of the working hours of each day and
practically all the leisure at my command to the organisation
and superintendence of the classes, and submit the foregoing
account of the results with some measure of confidence that
the results will be considered satisfactory, and that they have
justified the painstaking and anxious effort by which they
have been produced.
In conclusion, I have to acknowledge the generous en-

couragement I have received from the Chairman of the Com-
mittee, the Rev. Stewart D. Headlam, without whose kindly
sympathy and hearty co-operation it would have been impos-
possible for me to do the work. I am grateful also for much
valuable assistance and unfailing courtesy from Mr. Robert-
son, Clerk of the Evening Continuation Schools Committee.

THE ROENTGEN RAYS IN MILITARY SURGERY:
EXPERIENCES IN SOUTH AFRICA.

By JOHN HALL-EDWARDS, L.R.C.P.Edin., F.R.P.S.,
Surgeon-Radiographer to the General and Ortbopiedic Hospitals,

Birmingham; and (late) to the Imperial Yeomanry
Hospital, South Africa.

PROFESSOR ROENTGEN's discovery has placed in the hands of
military surgeons an accurate method of diagnosis of inestim-
able value. To no branch of our professional work have the
.r rays proved of greater service than in the localisation of
bullets in times of war, and in the power they place in our
hands of estimating the amount of damage done to bones in
the passage of bullets through them. Up to the commence-
ment of the preseht war our knowledge of the injuries pro-
duced by small-bore projectiles was based almost entirely
upon experiments performed upon dead animals, and experi-
ence has taught us that such experiments are of little value
in helping us to arrive at a conclusion as to what takes place
in actual warfare. In dead animals the conditions are so

altered that it is impossible to -draw a conclusion as to what
would happen had the experiments which have been quoted
been performed upon the living. In the first place there is a
marked loss of elasticity in the muscles, bones, and skin. The
fluids are more or less solidified; and last, but not least, there
is absence of movement. There are, undoubtedly, many other
alterations which would modify to a great extent the effects
produced; but the mere mention of these is sufficient in itself
to prove that the conditions are not parallel.
With the friendly aid of the x rays, we are enabled to record

the effects of small-bore projectiles under the various condi-
tions which occur in actual warfare. We are enabled to
localise the position of a bullet or other foreign body with
absolutely scientific accuracy; and, if our present knowledge
be used to its fullest extent, we can see the condition of the
parts as plainly as we could do, were the soft tissues com-
posed only of transparent gelatine.
These facts being recognised, it is easy to see that the ap-

plication of the x rays to military surgery must produce re-
sults of the greatest possible value for iuture guidance, and
that their complete application in a great war-such as we are
at present engaged in-must prove of iniestimable service in
increasing our knowledge upon this most important Eubject.
Many of the time-worn, useless, and dangerous methods of

finding the whereabouts of hidden bullets may now be for-
gotten; for with the x rays we have at our disposal an aseptic,
scientific, and absolutely accurats method of localisation,
which may be improved, but which even now is as near perfec-
tion as our present knowledge can make it.
There can be little doubt that, in the face of the new facts

brought to light by means of the .v rays, military surgery
will have to be rewritten, and the advance made will mark an
epoch in its progress.

I freely admit that the altered conditions of warfare
have themselves necessitated a considerable alteration in
the methods of surgical treatment; and it is curious to note
that, in the evolution of scientific progress, the discovery of
the x rays should occur at a time when a perfect
method of localisation was urgently needed. With the high-
velocity firearms recently introduced, a far less number of
bullets are retained in the tissues than was the case in the old
days; but these few are usually situated so far from the
entrance wound that no probe, however carefully designed, is
capable of reaching them, and apart from the x rays we have
no method of finding them. A bullet may enter into the right
flank, and find its final resting place in the neck of the left
femur; or, in a case which has been recorded, it may enter
near the clavicle and be located in the thigh. In such cases
as these no probe is of any value; and unless the whereabouts
of the missile can be discovered by palpation, its exact
location must ever remain a mystery, unless the x rays be
used.

It is now possible to examine the whole body-with the
fluorescent screen-in a few minutes, and to find the position
of a bullet, no matter where its situation; moreover, this can
be done without placing the patient at anv serious inconveni-
ence, and without subjecting him to the slightest risk of any
sort.
Before starting for South Africa, I had, as the results of

experiments tried at home (without any knowledge of the re-
quirements of actual warfare) arrived at the conclusion that
the transport difficulties, laid so much stress upon by the
officials at the War Office, could be easily overcome, and that
there was no reason why the x rays should not be applied,
even upon the field. Actual experience has taught me, that
although upon the field the x rays have distinct advantages
over the old methods of diagnosis, and that they may prove
of great service-there is, under ordinary circumstances, little
or no necessity to have an apparatus in such an advanced
position. Should a foreign body be located on the field, there
is a rule, no immediate hurry for its removal; but the know-
ledge of its whereabouts would be of service, in helping to
decide the best method of disposing of the patient.
The whole of my work in South Africa was done in large

general hospitals, where, after some trouble, every con-
venience for efficiently carrying out the necessary procedures,
was placed at my disposal.

Prior to my appointment on the staff of the Imperial
Yeomanry Hospital two sets of apparatus had been ordered
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through the generosity of the ladies of Yorkshire, and a
gentleman of Leamington. These sets I found on inspection
to be most incomplete, and to be minus the important part of
the necessary equipment-namely, the instruments required
for localisation. Without these no work of any moment could
have been done. At my suggestion these were immediately
ordered, together with an amount of photographic material
which I thought I should require, and a specially-designed
foot motor (of the bicycle type), and small dynamo for
charging the accumulators. I have so many times been asked
about the motor that I will proceed to describe it. The
arrangement was constructed upon a firm metal frame, which
was capable of being bolted to the floor; it was supplied with
a heavy fly-wheel, which was driven by two riders by means
of a chain: a belt from the fly-wheel drove the dynamo. The
arrangement was as perfect-in theory-as could be wished
for, but in practice it was a complete failure, as no one could
be persuaded to work it. For the first few minutes the
drivers of the dynamo beamed with delight, but they soon
commenced to reek with perspiration, and gave in, from sheer
exhaustion. The Kaffirs took a great interest in the proceed-
ings, so I allowed them to have a turn, but they soon gave in,
and lost all further interest in the object which had so
bewildered them. I have no hesitation in saying that the
bicycle arrangement is a failure, and that the machine I had
so carefully designed is a monument of misplaced confidence.
The charging of the accumulators gave me more trouble than
all the other work. In the first instance they were charged
at Capetown, and were sent up country by rail. They arrived
with half the acid split, and had suffered considerably from
the amount of bumping which they had sustained in the
journey. On the second occasion (on the advice of friends)
I sent them to the De Beers workshop at Kimberley-and I
must take this opportunity of again thanking the electrical
engineers there for the trouble they took in covering in the
cells, and in despatching them in good working order. On
their arrival at Deelfontein, I found themboth leaking through
their cases, and to all intents andpurposes in a worse condition
than when I sent them away. This was of course, no fault of
the engineers who had so kindly come to my assistance (and
who charged us nothing for their trouble), but was due to the
manner in which they had been handled by the railway
officials. They were next sent to Capetown to be repaired,
but returned in a worse condition than when they were sent
away. At this juncture I decided that it was impossible to
continue my work under these conditions; and having been
presented with a dynamo before starting from England, I per-
suaded my Commandant (Colonel Sloggett) to allow me to
hire an oil engine to drive it. A visit to Capetown ended in
my securing an engine (second-hand), which, after some
preliminary experiments, worked very well. With it we
lighted the dispensary, operating theatre, i--ray room, sur-
gical stores, commandant's office, and officers' mess tent, in
addition to the work I required. I so arranged matters that
under ordinary circumstances my patients visited me in the
evening, between 5 and 7.30, at which time only a small
amount of the current was being used for lighting purposes.
In the event of my urgently requiring the current, the engine
could be started at any time in a few minutes, and could be
shut off when the work was done. With this amount of
current at my disposal, I used by preference the electrolytic
interrupter, which never failed me, and produced the most
satisfactory results.
The electrolytic interrupter is, in my opinion, far superior

to any other. It is more manageable, is quickly repaired
when it gets out of order, and the exposures made by it are
shorter than those produced by any other form of contact
breaker. As most base hospitals are now lighted with
electric light, there are but slight obstacles in the way of
using it. At Pretoria, which I visited for the purpose of
establishing an x-ray department at the branch Imperial
Yeomanry Hospital, I found that the whole of the institution
was supplied with electric light from a steam engine and
dynamo, which had been used by the Boers for lighting the
prisoners' camp. The Volunteer engineers put in the neces-
sary cable and switches for me, and in a few days I was ready
for work. Here, owing to the time occupied in starting the
engine, it was necessary to work in the evening; but as it
rarely happens that a case is of such urgency as to require im-

mediate attention, the patients suffered little or no inconve-
nience; whilst the absence of worry, caused by the uncertainty
of accumulators, was a great satisfaction.
For future campaigns, I would strongly recommend that

each general hospital (which has not an electric light instal-
lation) be supplied with with an oil engine and dynamo
specially designed for x-ray work. Such an apparatus need
not necessarily be heavy, and at the present time I am en-
gaged in designing one (with the aid of a friend) which I
trust will meet all requirements.
In addition to the apparatus already mentioned, my equip-

ment consisted of two coils, one giving a 12-inch spark; and
a portable one of my own design, which, under normal con-
ditions, gave a spark of io inches. This second coil was of
the armv pattern, and was specially constructed for transport.
A selection of tubes of the pattern which a few weeks back
won the medal offered by the Roentgen Society, and known
as the "Cox Record Tube"; a Mackenzie-Davidson's local-
ising couch, and cross thread localiser; a localiser of my
own design; two fluorescent screens, ampere-meters, volt-
meters, tube holders, etc.* and an amount of photo-
graphic material, plates, which I imagined would
last me at least twelve months. I may here men-
tion that the plates I prefer are " The Castle," and I found
them work as well in South Africa as they do in this
country. Amongst the stores sent out were a number of
plates specially prepared for x-ray work; upon these I failed
to obtain as good results as I did upon my old friends, and I
only used them when compelled to do so.
During the first few weeks, whilst the hospital was

in course of erection, I was compelled to work under
difficulties; but when all was complete, I was fur-
nished with a room which was all that could be
desired, together with a convenient dark room and
general photographic room. From this you will gather that my
work was carried on under exceptional conditions; neverthe-
less, at No. 2 General Hospital at Pretoria the rooms were
quite as pretentious and even more convenient. If the work
is to be well done there can be no doubt that it must be car-
ried out under favourable conditions. Localisation requires
exactitude, and it cannot be properly performed under " rough
and tumble " circumstances.
There can be little doubt that some of the best surgery per-

formed in the Imperial Yeomanry Hospital was the result of
the x-ray work done there; and although it is not my in-
tention here to enter into a discussion on the advisability or
otherwise of removing bullets I am strongly of opinion that
such a discussion would serve a useful purpose. lt would be
more thlan interesting to hear the different opinions on this
subject, and some general line of action might arise from it.
The localisation of bullets was carried out in the usual

manner, with the exception that I prefer to make my two,
exposures on separate plates instead of upon one as is
frequently advocated. There is a distinct advantage in
adopting this method, inasmuch as the first image is not
obscured by the subsequent exposure, and as the
Wheatstone's stereoscope can be appealed to, if its
evidence should be required. My method of securing
measurements from the two negatives is as follows: Upon a
sheet of tracing paper are carefully drawn two lines, crossing
one another at right angles, to correspond with the lines
ruled upon the glass base of the "cross thread" localiser.
This is laid upon the negative so that the ruled lines overlay,
and correspond with, the image produced by the wires of the
localiser. The negative is now either held up against a win-
dow, or it is placed upon the glass base I have already re-
ferred to, and the outline of the bullet or other foreign body
is carefully traced with a sharp lead pencil. The procedure is
now repeated with the other negative. The diagram produced
is now laid upon the " cross-thread" localiser in the usual
manner, being kept in its position by weights on the corners.
From this diagram a localisation can be made with as great
accuracy as can be obtained by the one negative method, and
even greater than that secured with one negative placed over
another. As in most cases the operation for the removal of
the bullet does not take place for some time after the localisa-
tion has been made, it is a necessity that the lines made upon
the skin by the crossed wires should be marked in such a
way that they cannot be rubbed out by the patient; an ink
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pencil answers the purpose very well, if the part marked can
be well covered and be kept still. The final marking (before
cleaning up for the operation) must be made by scratching
the skin, or better still, the whole thing can be marked in from
the first with nitrate of silver.

If, during the localisation, the patient lies upon the surface
of the skin from which the operation is to be made, an
allowance in the depth must be made for the compression of
the soft parts. This is frequently difficult to calculate with
exactitude; but with a pair of callipers and a foot rule a very
good idea can be obtained.
In the Imperial Yeomanry Hospital I made it a rule to

attend all operations in which a foreign body was to be
removed, and saw for myself that the markings were not
obliterated in the process of cleansing. To this fact I attribute,
to some extent, our success. In no single case was a bullet
missed after a localisation had been made, although, in one
instance, I think it would have occurred had I not been
present at the time of the operation.
In this case a man was brought in with a suppurating wound over the

patella of the right knee, and a history of having been operated upon for
the purpose of finding a bullet, the presence of which had been demon-
strated by the x rays. Several weeks were allowed to elapse before any-
thing could be done. Wlhen the wound was quite healed, a localisation
was made, and, as it was thought advisable to remove the bullet, an opera-
tion was arranged for. The surgeon cut down under the localising marks
until the surface of the femur was reached, and, no sign of the bullet being
visible, he arrived at the concluision that some mistake had been made in
the localisation. A careful inspection of the bone led to the discovery of
a minute crack immediately under my marks, and upon my advice the
surgeon removed a small piece of bone with a chisel, when the nose of the
bullet at once became visible, and the missile was removed.

Had I not been present at this operation, the search might
have been once more abandoned, and the case might have been
handed down to posterity as a glaring example of the useless-
ness of the a rays. The failure to find the bullet on the first
occasion was undoubtedly due to a want of knowledge of, and
sufficient confidence in, the possibilities of thex rays. I must
admit that, in the first instance, a localisation may not have
been made; and, granted that such was the case, a bullet in
such a position would be exceedingly difficult to find.
Another exceedingly interesting case, and one which points

to a moral, was one which came under the care of my friend,
Mr. H. A. Ballance, of Norwich; and it is with his kind per-
mission that I mention it here:

It occurred in the case of a man who had an entrance wound three-
quarters of an inch in length, situated half an inch to the right of the
middle line of the back, on a level with the sixthl dorsal spine. There was
a tender spot in front, about the middle of tlle second right costal carti-
lage. An examination w4th the fluorescent screen showed the presence of
a shrapnel bullet. This was localised with some difficulty, owing to the
movements of the chest wall, at a depth of an inch and a quarter. As the
man was exceedingly well nourished, and was very muscular into the
bargain, a discussion took place as to the whereabouts of the missile. A
re-examination with thie fluorescent screen showed that the bullet moved
very slightly during the acts of inspiration and respiration, and that the
movements coincided with those of the chest wall, and not with those of
the lung. It was thouglt that in all probability the bullet had juist
penetrated the lung, and that an inflammatory area had been set up,
causing adhesions. At the operation, Mr. Ballance resected por tions of
two ribs, when, after a slight dissection, the presence of the bullet could
be detected with the finger. During the examination, however, the lung
suddenly collapsed, carrying the bullet with it. On inserting the finger
into the chest, the bullet could be distinctly felt on the surface of the
lung; but could not for obvious reasons be removed. The wound was
stitched up, and dressed, and the patient was sent back to his bed. In
ten days' time it was found that the lung had again assumed its normal
condition, and it was decided to operate once more. The wound was re-
opened, and the bullet removed without the slightest difficulty-new
adliesions holding the lung in position.
In this interesting case, I very much doubt if the use of
Wheatstone's stereoscope would have helped us very much,
as the bullet, though embedded in the lung, was situated at
such a short distance from the ribs, that even under these
conditions its exact locale would have been to a great extent
a matter of speculation. As a rule, the reflecting stereo-
scope is of the greatest possible help, even after an exact
localisation has been made, as it shows the relative position
of foreign bodies and neighbouring bones; and this instance
may be mentioned as the exception which goes to prove the
rule. Unfortunately, I was not provided with a reflecting
stereoscope, so that all my localisations depended entirely
upon measurements. I would, however, suggest that in
future campaigns the instrument should form part of a base
hospital equipment.
During an experience of fourteen months at the Imperial

Yeomanry Hospitals at Deelfontein and Pretoria, some 280'
cases of one sort and another came under my observation.

It is my intention here to deal only with tlhose in which.
the presence of a foreign body was suspected. The follow-
ing list of I93 cases shows the parts injured, and the num-
ber of cases in which foreign bodies were localised:
List of Cases of Injury vith Bullets, Portions of Bullets, and'
Fragments of Shell, Radiographed at the Imperial Yeomanry
Hospitals at Deelfontein anld Pretoria, betwveen March 19th,
1900, and March 31st, 1901.

Pa d NumbeN of Cases Radio- vmber wlich.Parts Injured. oases.Ro Foreign Bodies were

ocalised.

Eye ... ...
Head
Neck ...
Chest ...

Slhoulder ...

Arm... ...

Elbow ...
Forearm i ...

Wrist ...
Hand ...
Abdomen ...
Spine ...
Back ...
Pelvis ...

Thigh and Hip
Knee ...
Leg. ...Ankle ...
Foot ... ...

Total ... ...

18
2
I8
110
13
IA

IO
3
19

5
6

30

8

I6

I8

7
I

4
2

8

I

-3

4-
Is

8

2

65193

The list here given is not a long one; but it must be
remembered that until within the last two months of my
stay at Deelfontein we were situated far from the, front, and
only such cases as had filtered through other hospitals came
into my hands. It was only during the last two months that
we received any wounded straight from the field, and curiously
none of these had retained bullets.
Some of the most interesting cases-from my point of view-

-were those we received in the first train of wounded brought
down from Mafeking after the relief. Amongst these were-
several cases in which the x. rays in the hands of others had
failed to show the presence of bullets. I may specially mention
the cases of Major Mullins and Mr. Charles Hands (the Special
Correspondent of the London Daily Mail), in which attempts
to find bullets by means of the x rays had proved a failure. InL
both of these cases the bullets were localised and removed.
They were both under the care of our Senior Surgeon, Mr.
A. D. Fripp, C.B., F.R.C.S. In the first-mentioned case a,
Mauser bullet was located in the spinal column; a " laminec-
tomy " was performed, and the bullet removed with the.
greatest possible success. On admission, the patient was
paralysed in both legs, and had lost all control over his;
bladder and rectum. The removal of the bullet alleviated
the symptoms, and I am pleased to say that at the present
time the patient can move about with the aid of sticks, and'
has a fair chance of a complete recovery. Mr. Hands, in
addition to the presence of a bullet, had sustained a serious-
fracture of his left femur. He has now completely recovered.
That the x rays have not been used to their fullest possible

extent during the present war I deeply regret, as I feel'
certain that a complete radiographic survey of the many-
injuries received in South Africa would have been of the
greatest service to future military surgeons. It is generally'
admitted by those who have had any experience in xr-ray-
work that if a surgeon is to take up the subject with any-
chance of success he must devote the whole of his time to it.
Prior to the commencement of the war few members of the
Royal Army Medical Corps had received any training in this
most important branch of military medical work, and most
of those who had undergone a course freely admitted that it
was inadequate to give them a complete knowledge of the
subject.
Owing to the incompleteness of the Army X-ray Depart-

ment, it was found necessary to send to the front a number of
medical students, and manufacturers of apparatus, who had

Txu BRrnein[MEDICAL JOURNAL 4
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some knowledge of the subject. As the result of this pro-
cedure many failures have occurred, and some discredit has
been cast upon the x rays which they do not deserve, and
which, under proper administration, they would not have
been debited with.
The x-ray departments were left entirely to the mercy of

the assistants, under whose control they had, by force of
circumstances, fallen. There was no proper supervision, and,
as a consequence, the gentlemen in charge were left to do
pretty well as they liked.

If the Royal Army Medical Corps is to be reconstructed on
perfect lines, we must have a properly-constituted x-ray
department under capable supervision, in which members can
receive a complete training, and in which such experimental
work as may be necessary to evolve perfect apparatus can be
carried out with the intention of having everything in order,
when necessity may call us once more to the front.

surgeon-General O'DWYER assured Dr. Hall-Edwards that he
had never heard the a rays disparaged and that military sur-
geons were fully alive to their great utility. He said the x rays
had not been long before the public and there was hardly time
to give elaborate instruction to all the officers of the R.A.M.C.
as to their use. No doubt that would be attended to in future.
A further use of the x rays in the army was that when a soldier
was discharged from the army with an obscure injury it was
possible to send the diagnosis of his injury with hiim, obtained
as a photo by the x rays for the information of some medical
gentleman in, perhaps, a remote country district far away
from the a-ray apparatus.

TYPES OF ENTRANCE AND EXIT WOUNDS AS
SEEN IN THE SOUTH AFRICAN

CAMPAIGN.
By CUTHBERT S. WALLACE, F.R.C.S.Eng.,

Assistant Surgeon to St. Tlhomas's Hospital, and to the East London
h-ospital for Children.

A BULLET wound is essentially a "penetrating" or " per-
foratinig" wound, but it differs most materially from pene-
trating wounds inflicted by sharp-pointed instruments, such
as knives or trocars. This difference is due chiefly to the
velocity of the projectile, and to a lesser degree to its blunt-
ness, the consequence of these conditions being that all bullet
wounds partake of the nature of contusions, and that, as a
corollary, the tissues are liable to be injured beyond the
immediate track of the bullet to varying distances.

ENTRANCE AND EX[T WOUNDS: DIFFERENT KINDS OF
BULLETS.

Typical Wounds caused by Normal &nall-bore Bullets.-A
perfect, undeformed, small-bore bullet entering at right angles
to the surface makes as a rule a round hole slightly smaller
than the bullet itself. Around this aperture is a narrow ring
about one-sixth of an inch in breath, from which the cuticle
has been removed, and which appears some hours after the
receipt of the injury as a red border to the wound. A little
later this ring, as well as the actual hole, is covered with a
dark scab, which consequently is larger than the lhole which
it covers. The bullet in its passage inwards pushes in front
of it the skin, which is thus brought into contact with the
sides of the bullet and bruised by it. The projectile then
passing on, stretches and perforates the skin, and gains admis-
sion through a lhole which is smaller than the actual diameter
of the bullet.

Atypical Wounds caused by Normal Small-Bore Bullets.-
When the axis of fliglht of the bullet is inclined at less than a
right angle to the surface, the wound in the skin becomes
oval, and the breach of surface therefore is slightly bigger.
Wlhen the angle is very oblique the bullet traverses a certain
track of skin, depressing it more and more until actual per-
foration takes place. The skin, therefore, is bruised and the
cuticle destroyed for some distance from the aperture of
entranoe. This damaged area of skin shows as a red, raw place
when the wound is recent.
The shape of the contused area is roughly that of an isos-

celes triangle with a rounded apex, and the sides are slightly

bent outwards. The base is formed by the perforation in the
skin. The breadth is often more than that of the actual
bullet.

Bullets passing out tlirough the skin obliquely make an
oval aperture of exit, and this, if the line of flight is greatly
inclined to the skin, is often of large size, but still remains
oval. The skin is evidently pushed out and then burst. The
widtlh of such a wound is rather striking, and is dae to the
skin being unsupported and to the natural elasticity of the
cutis causing retraction and gaping. It has been thought by
some that such wounds are due to the setting up of expanding
bullets, but the evidence does not confirm this, for in multiple
wounds caused by the same bullet the second aperture of
entrance is often quite round and small, although the first
exit wound is large and slit obliquely. Some of these oblique
wounds have measured i inch by I inch and even more.
When a bullet traverses the surface of the skin so as to

make a long graze it causes a surprisingly wide area of
damage.
The following is a good example of this damage:
A soldier was shot while lying down. The bullet came from the front,

and perforated the skin over the spine of the right scapula, tllen
emerged, leaving a bridge of skin a third of an inch wide, and travelled
down the surface of the body for 4 inches The resulting slough was the
same length, and at least inch broad at its widest place; from here it
gradually tapered off. Whlen tle slough separated the surface refused to
granulate, and was not healed at the end of a month from the receipt of
the injury.

Ricochet Bullet Wound,.-In these cases the wounds lose
more or less of their typical character according to the
amount and kind of distortion the bullet has undergone. The
round, oval, or slit-like wound becomes irregular, torn or
jagged, for, even if not greatly distorted after striking the
grounc, the bullet no longer continues to have its long axis in
the axis of flight, and so may strike the body with its side, or
partly with its side and base. In such cases the length of the
wound will vary according to the actual position of the pro-
jectile at the moment of its impinging on the skin. Frag-
ments of stones struck by bullets will also cause jagged
irregular wounds. This is especially the case wlhen the
bullet strikes the body where it is in contact with the
ground.
F. H. was wounded at Paardeberg on February i8th. He was lying

down under a cross fire. Tlle bullet entered just by the left anterior
superior spine, and caused a lacerated wound Ii inclh long. The clothes
over the entrance aperture were also torn to a like extent. Wlhen the
patieint was dressed there was a wound just over the femoral artery, but
of small extent and slit like. (n March ioth the wound near the anterior
superior spine was granulating healtlhily, and the slit over the femoral
arter-y was healed. A hard core could be felt to join the two. The x-ray
picture showed a bullet lying with its point towards the symphysis pubis
under the groin wound. The bullet was found lying under the skin in
the midst of gritty pultaceous material within a fibrous capsule. It was
slightly flattened and grazed. The nickel plating was chipped off on one
side at the base.
The explanation of this case seems to have been that the

bullet hit the ground and the body almost at the same time,
thus causing a large aperture of entrance, and then passing
in it bruised the tissue against the ground, and finally
lodged. Retained bullets were foand under three conditions
as regards the surrounding structures.

I. When extracted shortly after the receipt of the wound
the bullet was lodged in a ragged blood-containing cavity.

2. Somewhat later a fibrous capsule was found, and within
this was the projectile surrounded with serous fluid.

3. At a since later period the fibrous capsule was found to
have shrunken on to the bullet which it closely surrounded.
A certain number of lodged bullets were found, when ex-

tracted, to be lying inverted, with their apex towards the
aperture of entrance, which was usually of the typical form,
though contact with bone could in many instances be ex-
cluded. The explanation must be sought outside the body,
and is due to one of two causes. In some cases it is the re-
sult of a ricochet.
In another class of case the turning over of the bullets is

due to the wearing away of the grooves of the rifling by fre-
quent firing; this was probably the cause of a bullet,
which was extracted at the Portland Hospital, having entered
the arm base first, for the projectile was quite smooth, and
showed only the barest trace of the rifling upon its surface.
It is the rapid twist of a long bullet that alone prevents it
from turning head over heels soon after it leaves the rifle, and,
if the spin imparted to the bullet be not sufficient it will soon
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commence to turn over on a transverse axis, and thus may
actually enter the body base first.

" EXPLOSIVE" WOUNDS.
These wounds are practically always met with in connection

with fractures of bone.
There is no hard and fast line to be drawn between an

ordinary typical Mauser wound and those that have been
termed explosive, and all gradations are met with between the
small round puncture of the former and the yawning opening
of the latter. The wounds shown in slides [exhibited] arecases
inpoint. It will be seen that these apertures are large
an irregular. The entrance wounds were perfectly
typical. There was no evidence to show that the bullets
were anything else but perfect, small calibre bullets, and
there was no sign of any fracture of bone. The bullets here
emerged at an acute angle, and to this must be attributed the
character of the wounds.
The extent of the exit wound, it must be borne in mind,

has no invariable definite relation to the underlying damage,
although it may afford valuable indications thereof. The in-
troduction of a finger will often show that although the exit
aperture may be large, the skin is so undermined and the
muscles so torn that a still larger irregular cavity is formed
into which the ends of the fractured bone protrude, and this
was especially well shown in cases of fractured femur.
Another form of wound is that in which the skin is blown

away to a great extent. This is likely to happen if the bullet
emerges from a subcutaneous bone, as the shin. and then
there is a definite loss of substance so that a crater-like wound
results.
A third form is that in which the muscles and tendons are

torn, and at the same time extruded through the skin wound
and form a protruding mass above the level of the skin re-
sembling in some degree a fungating sarcoma, especially if seen
for the first time some days after the infliction of the wound.

MEMORANDA,
MEDICAL, SURGICAL, OBSTETRICAL, THERA-

PEUTICAL, PATHOLOGICAL, ETC.
TREArMENT OF DYSENTERY.

MY experience of this disease during the last two summers in
Natal, when dysentery has been very prevalent amongst
the troops, prompts me to mention the method of treatment I
have usually adopted and found most useful in very severe
cases where there has been frequent stools accompanied by
tenesmus and vomiting.
In such cases the patients were fed on white of egg only,~he whites of three eggs being beaten up and mixed with

one large bottle of soda-water; no milk or brandy was
given. The latter, I find, has a great tendency to
increase the diarrhoea; the former will usually cause
sickness, owing to the irritable state of the gastric mucous
membrane. This white of egg diet, I find, does not upset
the stomach, and at the same time tends to prevent sickness,
if any. It appeases the appetite and nourishes the patient.
As many as I2 to i8 whites of egg may be given during the
twenty-four hours. When the stools become less frequent,
that is, 5 to 7 during the twenty-four hours, the patient is
allowed to take the raw juice of a steak three times a day and
an ounce of port wine mixed with the same quantity of
the meat juice in addition to the white of egg.
Local treatment consists of a warm saturated solution of

boracic acid given night and morning. For severe tenesmus
the internal sphincter is swabbed with a 2 per cent. solu-
tion of cocaine. Hot fomentations are applied to the
abdomen to relieve tormina-a few drops of turpentine
being sprinkled upon the foment. The constant hiccough
and vomiting, which generally supervenes in these
severe cases, can be usually prevented by giving the patient
small pieces of ice to suck, with the addition of: I Vin.
ipecae. uij, tr. nux vom. ntij, sp. chloroform tix, aq. ad. 3j,
every half-hour.
Lime-juice sweetened, mixed with soda-water, is a very

refreshing drink, especially in cases in which the breath

has a fcetid odour, the tongue is dry, the mouth parched,
and the stools green and watery. In such cases this beverage
has added not a little to the improvement, if not to the
actual recovery, of some of these patients. This latter state-
ment especially applies to those stricken of the disease who
had been through the siege of Ladysmith.

W. Rous KEMP, B.A.Camb., L.S.A.Lond.,
Civil Surgeon, No. 4 Genelal Hospital, Mooi River, Natal.

LACERATION OF THE INFERIOR VENA CAVA:
DEATH AFTER FOUR HOURS.

ON May 12th, a boy, aged 6 years was admitted to the
Worthing Infirmary, having been run over by a rubber-tyred
cab: both wheels, according to a witness of the aecident,
passed over his body. On admission, about IO minutes after
the accident, he was in a state of collapse, and appeared
dying. The obvious injuries were a slight graze of the skin
on the right of the thorax, and a fracture of the left humerus.
He was put to bed, treated with warmth aEid etimulants, and
so far improved as to be able to say he had pain in the abdo-
men. His pulse was small and irregular both in force and
rhythm, and his breathing was also irregular, being very
shallow and rapid at times, and then almost stertorous lor a
short period; the pupils varied in size, and acted sometimes
togethesr, sometimes separately. He became irritable upon
any attempt being made to rouse him.
The appearance of diminished resonance on percussion in

the flanks and over an increasing area was taken to indicate
intraperitoneal hoemorrhage ; 20 OZs. of saline solution (, per
cent.) were injected into the right median basilic vein; the
pulse improved. Laparotomy was performed by a median
incision between the ensiform cartilage and the umbilicus;
a large quantity of dark blood and some clots were found in
the abdominal cavity; examination of the upper and lower
surfaces of the liver and spleen revealed no injury; the rest
of the abdomen was examined and sponged out; the bleed-
ing had ceased, and the source of it had not been found. The
hand was then passed beneath the diaphragm to the posterior
surface of the liver; the finger enteed a laceration, the
limits of which could not be made out; there was a profuse
flow of dark blood, and the patient immediately died. This
was four hours after the accident.
Post-mortem examination showed that the brain was un-

injured; the sixth rightrib was fractured. There was a small
quantity of bloody serum in the right pleura and in the peri-
cardium, and there were two lacerations on the posterior
surface of the right lobe of the liver, about an inch and a-half
long, one of which was quite shallow, and the other about
half an inch deep at one end; the falciform ligament was
torn from the upper surface of the liver for its whole length.
The inferior vena cava was torn through for half its circum-
ference, just below the diaphragm, on its left side front, the
opening of the right hepatic vein being visible through the
tear; on the inner surface of the right auricle, but not extend-
ing through the wall, was a laceration from the inferior vena
cava to within half an inch of the opening of the superior
vena cava. There was a slight extravasion of blood beneath
the right pleura and the pericardium, close to the spine.
This case seems worth recording, as showing the length of

time the victim of such an injury may live; it was four hours
in this case, and would have been longer but for the opera-
tion. It also shows that the apposition of the liver to the
under surface of the diaphragm is such as to allow the circula-
tion to be carried on through the vena cava, even when half
the circumference of the vessel has been torn through.

FRANK HINDS, M.D.,
Hon. Surgeon, Worthing Infirmary.

CASE OF TETANUS: RECOVERY UNDER CHLORAL.
THE case arose from an acute spreading gangrene following a
severe compound fracture of the leg, complicated by simple
fracture of the thigh on the same side. The injury was sus-
tained on February 12th. The treatment consisted in keep-
ing the patient fully under the influence of chloral, its effect
being watched carefully; thus 30 grs. were given, usually
every two hours; now and again though rarely, every three
hours, and occasionally a double dose, according to the
severity of the tetanic seizures. The following is a brief hie-
tory: On February 15th amputation was performed just be-
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