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@ PREFACE..®
S

N view of the forthcoming Report of the

©  Hospitals Commission in South Affrica,

this pamphlet may be interesting, as tending
to prove, to the Services and the public at
large, the perfection of scientific treatment of
patients as pradlised in the Herbert and Royal
Victoria Hospitals in England.

E. ROGERS.

Savace CLUs,
London, Sept. 9ff, 1900.
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ROYAL VISITS TO NETLEY

AND

WOOLWICH HOSPITALS.

[March 1s¢, 1900.]
Cuarrer I.
Description of the Royal Vicloria Hospital, Netley.

HE general public have very little notion of the

magnificence and exhaustive utility- of this

establishment on the banks of Southampton
Water.

The Victoria Hospital was erected 1856-58, ata
cost of £350,000, from the designs of Mr. James
Lewis Thomas, late Chief Surveyor, War Office
{and who, I am thankful to say, is still to the fore).
Mr. Thomas was present at the laying of the
foundation-stone by her Majesty on May 1gth,
1856, to whom he was presented on the occasion,
and exhibited for the Queen’s inspection a bird’s-
eye view of the establishment.

In the basement of the building, to the south of
the central portico, may be seen the stone in
question, bearing the following legend :(—

“THIS STONE
WAS LAID ON THE grH DAY OF MAY, :gh, BY
HER MOST GRACIOUS MAJESTY VICTORIA,
QUEEN OF GREAT BRITAIN AND IRELAND,
AS THE FOUNDATION-STONE OF THE
VICTORIA MILITARY HOSPITAL
INTENDED FOR THE RECEPFTION
OF THE SICK AND INVALID SOLDIERS OF
HER ARMY.™
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From the sea this superb building is a pictures-
que object, surrounded by beautifully laid-out
grounds, studded with trées: and skilful lan&scatpe
gardening. In the foreground stands a grace ul
Crimean gothic monument, in memory of the
medical staff who fell in that fatal campaign, the
first stone of which was laid by H.R.H. the Prince
of Wales, in 1864. The fagade of Netley Hospital
is 480 yards long, divided into a projecting centre
block and two win}gs. On a plinth of Cornish
granite, 6 feet in height, the superstructure is
erected, of red bricks with Portland-stone window
dressings, cornices, architraves, and string courses.
The centre block, surmounted by a lofty octagonal
tower with dome and lantern, contains the chapel,
musenm, swimming and other baths, as well as the
administrative departments of the establishment.
stone, 'pr?jecting sufficiently for carriages to drive
under. hey consist of three bold rusticated
arches in front and one on each side. These arches
are surmounted by four Roman Deoric ceolumns,
supporting a pediment in which are the Royal
arms, and a group of military trophies on the
apex. A lofty campanile rises from the centre of
each roof, forming the ventilating shaft of each
wing, and which, together with the Italian towers
at each end, give to the sky-line a picturesque
variety most pleasing when viewed from South-
ampton Water and the grounds in front.

The lower corridor, stretching from end to end
of the building, is over a quarter of a mile in
length, and each wing has on each floor a front
gallery of 220 yards long, protected by glass in
cold weather, and warmed by coils of hot water
pipes, in which galleries the convalescent patients
can take exercise. There are central kitchens to

The wings have bold central Pnrticos of Portland-
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each wing projecting into the yards at the back,
and lifts connecting the same with the wards on
each floor.

Other structures there are in the background,
notably a handsome vine-covered building for the
officers' mess, accommodation being found for
many of the medical staff in the upper storeys.
The ante-chamber and mess-room are apartments
of the handsomest design, and of noble propor-
tions, the walls decorated with portraits of the
Queen and the Prince Consort, together with those
of successive Principal Medical Officers since the
opening of ‘the Royal Hospital.

At mess, discipline is maintained to the point of
Euuctilic—, the S.0.P.s (surgeons on probation)

eing repressed to an extent unusual at other
11es5es.

Glancing down the ranks of these S.0.P.’s may
be noticed more than one coloured youth. These
are Indian cadets for medical service. Naturally in
so educated an assembly many of the S.0.P.s
possess musical or histrionic ability, which is
always turned to good account at the entertain-
ments frequently given, free of charge, in the
Hospital theatre, for the benefit of the patients and
of the garrison.

Here is the home of the celebrated * Army
Medical School.” In addition to Surgeon-General
J. Jameson, Director-General Army Medical Ser-
vice (President), the following officers compose
the Senate of the Medical School : The President,
Medical Board, India Office; the Principal Medical
Officer, Netley. Professors: Clinical and Military
Medicine, Lieut.-Col. McLeod, M.D.; Milita
Hygiene, Col. Notter, M.D ; Pathology, A. E.
Wright, M.D.  Assistant Professors: Major W.
Dick, M.B., Lieut.-Col. Webb, M.D., Major Hor-

T i
s

i
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rocks, M.B.; Major W. Leishman, M.B. Seere-
fary : Captain Webb, M.D.

The Assistant-Adjutant-General is Col. Creagh,
who resides in premises ontside the grounds of the
hospital. Guards, &c., are found by a company of
the Lincoln militia from Parkhurst, and at present
the duties of the Army Medical Corps as orderlies,
hearers, &c., are performed by the Militia Medical
Staff Corps. In the Hospital itself there are two
divisions—the medical and the surgical. Lieut.-
Col. Webb is in charge of the medical division
(situated in the lower wards), and Major William
Dick, of the surgical division, in the upper
wards.

These officers, as Assistant Professors, lecture to
the students during term. There are two sessions
for the study and training of S.0.P.’s, beginning
respectively on April 1st and October 1st. The
average nmumber of S5.0.P.s who qualify each
session for the Army and the Indian Medical
Service may be set down as fifty. The hospital
affords accommodation for 1,000 patients, but just
at present over 8oo occupy the wards. Curiously
enough, in normal times the average number of
patients in the medical and surgical wards are
almost identical, but now, owing io the war, the
proportion of surgical cases to medical ones is as
six to one. Of course there are constant changes
in the strength—or shall we call it weakness ?—of
the establishment; for example, a transport from
the Cape, on Friday last, brought 148 wounded
men to the hospital, and another is due. While I
write, this transport has steamed up alongside
H.M.S. Leda, whose crews are cheering the in-
valids on beard. Ample provision is made for
female supervision, there being a lady superin-
tendent, Miss Norman (sister of General Sir
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Henry Norman), and an average of ten *sisters"—
just now their work is interminable—but Miss
Norman and her staff grudge neither time nor
trouble. It is, indeed, a treat to see how smilingly
and cheerfully they fulfil their duties. Miss Nor-
man, I may add, is beloved and respected by
everyone, and is, moreover, a persona grafa with
Royalty itself.

At the back of the hospital there is, or was, an
open space, beyond which is the Military Lunatic
Asylum, under charge of Colonel Chester, whose
kindly, sympathetic dispositior eminently qualifies
him for the post. One fact in connection with the
entire establishment should be brought home to
every mind, and that is that no patient afflicted
permanently with mental or other disablement is
turned adrift. Unless such a man has a good home
and friends to go to, he is retained on the books of
the Royal Victoria Hospital. Now depend upon it
the country that adopts this thoughtful provision,
that treats its invalid soldiers with such tender
solicitude, will never want for an Army, nor the
Army for a reserve! Conscription is whelly un-
necessary. On the hither side of the asylum stands
a row of cottages, built by subseription in 1878, for
the accommodation of wives and families of soldiers
who are inmates ot the hospital. Before these
cottages were erected, the poor wives of invalids
had perforce to live in the back slums of South-
ampton, several miles away, exposed to the temp-
tations of that rowdy sea port. The then chaplain
of the garrison, the Rev. Mr. Pousonby, was the
local secretary of the fund, and the donors were
the people of the United Kingdom, who were
roused to action by circular aPpeaIs_from Mr. Pon-
sonby, and by leading articles in the Service
journals. An article on the subject, by e writer,
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in the Broad Arrow, brought in subscriptions to
the amount of £70.

On the vacant space referred to before are now
erected thirty convalescent huts, or wards, built of
canvas and felt. The following inscription is to be
read on the frontal walls:—

Transportable Baracke

des
Central Comite
der deutschen vereine vom rothen Kreus,

Bezlin.  Octob: 18gg.
Certainly these huts come in quite handy for
present emergencies. The floors, I may mention,
are covered with linoleum, 7,000 yards of which
steff, at 1s. 6d. a yard, have been generously
presented to the authorities by Lady Gordon
Lennox. Moreover, to brighten up the interiors,
ladies of the garrison and others have kindly con-
tributed picture-screens of more or less patriotic
charadter, which, by the way, will be transferred to
the wards of the noble hospital when the necessities
of the situation have ceased to exist and the huts
are removed. Mrs, Stevens, wife of Captain
Stevens, R.E., was, I believe, the originator of
this ““ happy thought.”

Between the huts and the hospital proper runs
the as yet unfinished branch line of railway from
Netley station, by means of which patients will be
enabled to reach the central wards under the tower
without change of carriage. Moreover, it will in
future permit of her Majesty, the Queen, travelling
diret from Windsor to her cherished undertaking
without let or hindrance, and with the utmost
privacy,

Layal Visits to Netley and Woolwich Hospitals, 17

[February 26tk and 27th.)
CHarrEr II,

The wistls of her Magesty the Queen, and of their
Royal Hiphuesses the Prince and Princess af
ngm, and the Duke of York, to the Royal
Vicloria Hospital, Netley.

February 264k, 1900,

THE morning broke grey and lowering, indica-

tive of dubious weather; gradually, however,
the clouds assumed a fleecy aspect, and the blue
firmament peeped forth. Before noon the sun
shone refulgently on the many-domed edifice, and
on the expectant groups lounging near the principal
entrance of the noble hospital. Punctual to the
hour notified their Royal Highnesses the Prince
and Princess of Wales and the Duke of York drove
up to the portico, where they were received by
Gineral Sir Baker Russell, commanding Southern
Distriét; Colonel Charlton, P.M.O.; Col. Creagh,
Assistant-Adjutant-General ; and Miss Norman,
Lady Superintendent, by whom they were con-
ducted through the wards of the surgical division.
Here were assembled about 540 patients, including
convalescents, all, or nearly all, suffering from
wounds received in South Africa. The Princess of
Wales was most solicitous in her enquiries as to
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i ases, and spoke very graciously to each
E:;::c:larsﬁe passeil, pcundu&qd_ by Ma]‘ct Dick,
R.A.M.C., in charge of the division. There was
no available time for the Royal party to visit the
medical division in the lower wards, and they left
by the 4 p.m. train for London. Scarcely had they
departed when the wounded men from the Princess.
of Wales's hospital ship arrived from Southampton.
I was in the corridor of the surgical division when
Major Dick told the poor fellows off to the various.
wards. They were in all 174 men, 164 suffering
from wounds in action, and 1o only from ordinary
diseases, to be treated in the medical civision.
There were representatives of all three of the Foot
Guards, the Argyll Highlanders, the Black Watch,
Royal Artillery, and in fact of all the regiments
that took part in the frightful battles of Magers-
fontein and the Modder river. Bullet wounds in
the head and feet were in excess of those in other
parts of the body. This is explained, as the men
told me, by the wild shooting of the Boers. But
of course there were other and more ghastly wounds.
to notice, and many of the men still retained in
their persous the bullets that brought them down.
In the majority of cases bullet wounds had healed
up, and the men looked as if quite recovered. No-
doubt the voyage and the good food on board had
done mueh to set them up. It was exhilarating to
see some of the Highlanders shaking hands with
comrades who had preceded them to the hospital.
One poor fellow in particular seemed to be a
universal favourite, as he \yorked his way on
crutches along the war-worn line of casualties.
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MajuBa-HiLL-DAy, Feb. 2744, 1900.

While awaitin? her Majesty’s arrival at the porti-
<oed entrance of the hospital, about r.30 p.m., a
field officer announced to the privileged few near
the entrance the pleasing and appropriate news
that Cronje had surrendered unconditionally, It
turned out that this intelligence was confirmed by
the Queen herself, who imparted it to Colonel
Charlton while visiting the wards, thoughtfully
asking him to let the patients know the grand
news.

About z o'clock the first of the carriages arrived
from the station with her Majesty’s bath-chair :
next, her two Indian attendants, and then her
Majesty, who was accompanied by the Princess
Beatrice and the Princess Victoria of Schleswig-
Holstein.

A guard of honour of the 4th Lincolns, with
colour and band, received the Queen with the
Royal salute.* She bowed gravely, and then,
assisted by an Indian attendant and Colonel Charl-
ton, P.M.O., walked across the platform into the
hospital, and proceeded by lift to the surgical divi-
sion. Her Majesty was received by Lieut.-Gen.
Baker Russell and the medical staff. = T'he number
of spectators was greatly in excess of yesterday,

Whilst her Majesty was visiting the wards, the
band of the Lincoln Militia discoursed sweet music,

and notwithstanding a few drops of rain that fell

intermittently (for we had Queen's weather, on the
whole) the speclators remained loyally to the last
to witness her Majesty emerge after her inspection
of her brave soldiers who were wounded in defence
of the country. Convalescents mingled freely with

* Vide Frontispiece.
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the villagers, who lined the esplanade, and were
keenly expeétant. About 4 p.m. the cavalecade of
carriages, to be preceded by Sir John McNeil and
outriders, was formed up. Her Majesty soon re-
appeared, and, amid the respectful salutations of
the staff and the assembled ladies of the garrison,
drove off, the guard of honour presenting arms to
the strains of the National Anthem.

I have been informed that our good Queen made
close enquiries into the special cases among the
wounded, whose medical histories were explained
to her by Major Dick, in charge of the surgical
division. ‘This officer’s work is eut out for him by
the large increase of casualties landed from the
Princess of Wales's hospital ship. He is assisted
by two officers R.A.M.C., and four civilian surgeons.
The men were highly gratified by the gracious
consideration of the Queen and Royal Family. I
may add that no reporters were admitted on this
private visit of her Majesty, nor were even the
General of the Distriét and staff. The Queen, in
her womanly character, had desired this privacy,
and it was respeéted. What did the men think?
They appreciated it to the full. For once they had
her Majesty all to themselves!
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[March 22nd, 1900.]

CuaprreER III.

Vistt of Her Majesly the Queen fo Herbert Hospital,
Woolwich.

AVING no official status at Woolwich I was
unable to be present in the Royal Arsenal to
witness the cordial reception of the Queen by the
artificers of that immense establishment, who, as
I have been told, to the number of 20,000, lined the
route, and cheered themselves hoarse. As I
ascended the hill from the station along the deco-
rated line of communications between the Arsenal
and Herbert Hospital, the streets and roads teemed
with the suburban population, all of them wearing
rosettes of red, white, and blue in their coats or on
their hats. It was a gala day, rife with interest to
every officer and man of this artillery centre—the
storehouse of the kingdom’s war material.

The common seemed to be invaded from all sides
by sightseers, who lined the main roadway twenty
deep, while thousands of children were marshalled
in front; and these woke the welkin with shrill
cries when a Royal salute proclaimed the fact of
the Queen’s arrival. Shortly afterwards the shout-
ing became a continuous roar, as the Royal caval-
cade, preceded by scarlet outriders, rounded the
corner of the barracks, and drove slowly past
General Gordon’s birthplace. Here it was I had
stood expectantly in a throng that held its place




determinately. Once a position was taken up there
was no budging from it. But there was much to
interest one during these hours of expectation, with
a bleak easterly wind chilling us to the core, in the
remarks and pranks of bystanders and the children.
Beside all this, regiments of volunteers, with bands,
and sometimes cavalry or artillery corps, marched
past in quick succession on their way to line the
approach to the hospital.

“ Here they come! Here's our gracious Queen !
Hats off ! Three cheers for our Queen ! ” shout the
mob; and we do so, lustily. Her Majesty bows
kindly, but glances the while with interest at the
house where her brave Soudan hero was born. The
cortipe passed on slowly, and then at the apex of
the grounds of the Royal Academy it turned off to
enable her Majesty to have a close inspection of the
statue of the Prince Imperial, which stands revealed
in mournful memory of his having been a cadet of
the Academy, while it records his miserable death
at the hands of the Zulus.*
 The sight of the statue may have recalled to the
memory of her Majesty the occasion of a review of
the Household Troops in Bushey Park during the
early seventies, when the Prince Imperial, arriving
from the Academy, galloped up, sword in hand,
to the Queen's carriage, saluting her in the most
fascinating and graceful fashion, for the Prince
was a splendid swordsman and a perfect eques-
trian. 1 was present, and will never forget how
the gallant young officer swept up to the carriage,
and then wheeled his charger into a halt beside it.
But her Majesty’s long and eventful career is so
crowded with memories of the past that reference

* I may here be permitted to state that Captain Jaleel Carey,
who was in nominal command of the party, was at one time a
subaltern of my company in the late 3rd West India Regt.
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to any such circumstance hecomesa mere historical
record.

Thence to the hospital is not many yards, and
here the Queen drove through the rather gloomy
but decorated portals, and was conducted round
the surgical wards by Colonel Bourke, P.M.O.
There were 700 patients in all to see, 500 of whom
hailed trom the gory fields of South Africa. -As her
Majesty was wheeled through the various wards,
she euqluircd into every case, always expressing her
sympathy direct to the wounded man, who replied,
in most instances, that they * were all right now,”
although the bandaged arm or lopped leg venially
belied the statement. The Queen was particularly
solicitous about her Irish soldiers (news of the
disaster to the Irish Rifles had just arrived), but to
each and all of her maiimed soldiers she presented a
spray of blooms from the Royal vonservatories.
Said one man: ' The Queen asked me about the
wound I got at Modder river, and said how glad
she was I was getting strong again. Then she
signalled to a servant, who took a bunch of flowers
out of a basket, and the Queen herself handed it
to me with a kindly word. I was so taken aback
I hadn't a word to say by way of thanks.”

Before leaving for Windsor her Majesty inti-
mated to Colonel Bourke her pleasure at finding
the arrangements of the hospital so excellent and
replete with comfort for the patients. '

he cheering of the crowd at the gates of the
hospital almost drowned the boom of the Royal
salute on the Queen’s departure. This was taken
up and repeated by the throngs that lined the
route to Blackheath Station, where a stili more
dense multitude assembled to re?clfully. but none
the less enthusiastically, wish her Majesty * God
speed,” and the welcome to Ireland which she got.
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[May 16£k.]
CuaAaPTER IV.

Viset of her Majesty the Queen o the Royal Victoria
Hospatal, Netley.

HT a quarter to four on the eventful Wednesday,

May 16th, the privileged ladies of the garrison
and their friends assembled near the lift, in the
central corridor of Vitoria Hospital, awaiting her
Majesty's approach.

Punctual to the moment the Royal train of six
carriages arrived at Netley station, where another
engine was in readiness to take the train to the
hospital, by the connecting line of rails recently
laid down at the Queen’s own suggestion. Her
Majesty (whose arrival was signalled by the hoist-
ing of the Royal Standard on a stout pole erected
in front of the hospital railwav platform) was re-
ceived by Lieut.-General Sir Baker Russell, coni-
manding Southern District, with his Staff; as also
by Col. Charlton, Principal Medical Officer, who
subsequently presented his surgical and medical
staff to the Queen. A guard of honour of 100 men,
4th Battalion Oxfordshire Light Infantry, under
command of Captain Warner, M.P., with band and
colours, was mounted on the platform, whence a
covered way, 86 ft. long, permits of the Queen being
wheeled to the south corridor, and thence, turning
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to the right, to the lift. At this point of junétion
the medical staff, consisting of Lieut.-Colonel
Webb, assistant professor of medicine, Lient.-
Colonel Hughes, Major W. Dick, acting professor
of surgery, Major Leishman, Major Buist, Captain
Johnson, and Miss Helen Norman, Royal Red
Cross, Superintendent of Army Nursing, assembled,
and were duly presented. A few Press representa-
tives stood about, but inside the passage to the lift
none were allowed except those specially invited.
The covered way and corridor were prettily fes-
tooned with flags and rich with the flowers of May,
while bannerettes and other mural decorations
effaced the severe white painted walls, which, by
the way, in their normal state are adorned with
numerous pictures and prints hung here and there.
In this corridor, near the lift, were grouped a num-
ber of 5.0.P.’s in their pretty new uniform of blue
coats and smartly gilt belts, ready to receive the
Queen * at attention.” A warning ‘‘ hush” from a
young lady, and quite suddenly and noiselessly her
Majesty appeared before us in her chair, with
Colonel Charlton on her right and Miss Norman
on her left; and so the Queen was wheeled
into the lift, followed by the Princess Beatrice
and her children (Princess Victoria Eugenie and
Prince Leopold), Princess Viftoria of Schleswig-
Holstein, the Dowager Lady Southampton,
and Lady Churchill. as it treason to harbou.
the thought of danger in that lift? It has been
known to stick between two floors; suppose it
does now? But the authorities had tested the
machine in every way, too carefully for any such
mischance. At all events we felt completely
relieved when, shortly afterwards, we saw our
beloved Queen moving along the up%r or surgical
division, conducted by Major Dick, R.AM.C. As
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usual, he explained the special cases of the war-
worn wonnded to her Majesty, who made close and
solicitons enguiries, comforting her bhrave, un-
complaining soldiers by kind words and Ly hand-
ing a choice bcuquet to each—appreciated more
than diamonds. Moreover, with rare thoughtful-
ness and sympathy with Tommy’s mode of passing
the leisure honr, with his :{ueer proclivities, in faét,
her Majesty presented hanks of colourcd worsted to
the men (through Miss Norman), who thus are
encouraged to turn their rifles into knitting needles,
as the warriors of old did their swords into plough-
shares.

Many and most interesting incidents occurred
during the tour of the fonrteen wards traversed by
her Majesty, which have been duly recorded in the
daily Press, but with a view to their permanent
publication in pamphlet form (as we propose to do
shortly) they may here be repeated. The awful
proportion of losses of legs and arms to other
injuries, by shot, shell, and accident, was noticed
by the Queen, who is a keen observer into details,
and she was particularly struck by the case of
Sergeant Boseley, 531d Brigade Royal Artillery,
who was knocked down by a bursting shell, which
took off one arm and one leg, at the relief of Lady-
smith, and yet who ciied out pluckily: *“ Roll me
out of the way, lads, and fire away!” Another
man’s spine was injured in the same fight by his
horse having rolled over him. Indeed, the shock-
ing cases of paralysis from shot and shell, as well
as from such accidents as mentioned, are out of all
proportion to the losses in former campaigns. Her
Majesty, I believe, spoke long and tenderly to
Trooper F. Parker, of the Remington Guides, who
was shot throngh the spine at Magersfontein, and
is, alas! permanently paralysed in both legs.
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I had some talk with this gallant young fellow
and he tells me he is leaving the hospital in a
day or two. He spoke rather disparagingly of the
dieting system in military hospitals. “ The food
itself is, of course, excellent,” he remarked, ** but
chicken, for instance, every day for dinver palls on
the appetite ; and then again, when the meals have
to be eaten three times a day, at stated intervals,
appetite may not wait upon digestion. What I
require is food, alittle at a time, frequently, and witk
variety.”

Micky Farrell, of the Connaught Rangers, the
* auld Faughaballaughs,” is another case in point.
He was shot in three places, in as many seconds,
at Colenso, and is paralysed in both legs. Another
man is paralysed all down the left side, by a gun-
shot wound in the same battle. But there is hope
of quick recovery in these latter cases. “ Sure,
Sir,” said Michael Farrell, “I seen seven of us
paralysed soldiers carried on board the hospital
ship at Durban, and five of them were able to walk
ashore at Southampton.” This Micky Farrell was
engaged in a curious exercise while I thus inter-
viewed him. He balanced himself between the
arms of a sort of tricycle, with erutches, which
can be raised or lowered according to the height of
the patient, and was, like an intant, learning fo waik !
This useful machine was presented to Netley
Hospital by Mrs. David Fullerton, of Pennington
Chase, Hants. Inthe corridor,sitting at an open win-
dow, overlooking the lovely garden-like grounds of
the establishment, and the blue waters of the Solent,
was a poor soldier whose knee had been shattered by
a bullet at the relief of Ladysmith. ‘Not by a
Mauser, surely ?” * Oh, no, Sir; it must have been
an ‘ Express,' or some of those big-barrelled rifles.”
As the Queen passed along the wards, a patient
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ventured to complain of not getting the box of
chocolate presented by her Majesiy when he was in
Ladysmith. * Den'd frouble about it any longer,"
said the Queen, graciously; “ yox shall have one
without fai!”—an answer that delighted the poor
legless man almost out of his wits. The Colonial
contingent who, to the number of thirteen, are
inmates of the hospital, but are rapidly becoming
convalescent, came in for special recognition at the
instance of the Queen. Of the few officers under
treatment, the Queen saw and conversed with
Major Ottley, Yorkshire Light Infantry, whose
knee and thigh were shattered by a shell at Modder
river, and Major Hart, who was badly wounded on
the same occasion ; Major Onslow and Lieut. Gill,
R.F.A., suffer from enteric fever. It may here be
mentioned that when visiting the * medical
division,” the Queen refrained from speaking
to the patients, Jesf they showld become excited.
Was there ever so thoughtful and practical
a woman as our Queen? She even felt the
pillows of the patients’ beds with her own hands,
and condemned them as not soft enough for
the afflicted to sleep easily upon ; and they are ac-
cordingly to be replaced without delay. In all, the
bedsides of 223 wounded and 380 sick men were
visited by the Queen, and almost to every man of
them she spoke words of sympathy and encourage-
ment, presenting each with a bunch of exquisite
blooms.

And now, while the Queen is so engaged, our

rty repair by the covered way to the plat-
orm and the Royal train, observing en route the
legend, “ A Hearty Welcome,” on a scroll sus-
pended across the passage. We find the Queen’s
carriage is tastefully upholstered in grey rep, and
one armchair has fastened to the back of it what
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appears to be an air-cushion, to check vibration.
On a small table is a beautiful bouquet of red roses,
while another (that presented by Mrs. Charlton) is
composed of pink and white roses tied with green
ribbon.

At five o’clock we again assembled near the lift
to greet her Majesty on return. But what is this
rumour that assails our ears? “ Mafeking is re-
lieved.” The Queen brought the news, as she did
last time that of Cronje’s surrender. Bah! it is
all cruelly untrue, the wish being father to the
thought! What the news was, soon leaksd out, to
the effect that a telegram had been handed to the
Queen, in one of the wards, that Glencoe had been
occupied by the Fifth Division. And now there is
a rustle in our throng. It has been known for some
few minutes that the Queen was traversing the last
of the fourteen wards visited. At 5.15 the lift,
which was draped with flags, was seen to move,
and came slewly down. Her Majesty was then
wheeled out into the red-carpeted passage, and, as
noiselessly as before, moved out of our sight. It
was not till she had taken her seat in the special
train that the exuberance of her subjeéts }ound
vent in hearty cheeringl and waving of handker-
chiefs, while the band played the National Anthem,
and the troops presented arms.

After the Queen’s departure I made the round
of the wards and the hutments at the back of the
hospital. The latter have now been increased in
number to ﬁfty-six in all, of which we will presently
give full details; for I forgot to mention my talk
with Private Loughrin, R.A., to whom, as pre-
viously recorded, the Princess Victoria ofSc]:leswig-
Holstein presented the scarlet and white quilt
knitted by herself, under the impression that he is
the *““cldest inhabitant ” of the hospital. “ The
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Princess came over to me to-day, Sir,” said he, " and
asked how I was getting on. But, sure, there's a
man longer than me in the hospital, and that's
Corporal Grey, of the rrith Hussars. He has been
here over three yeats, I believe. I've only been in
for a little over two years. But / can't leave my
bed. /e can.” How pathetic, and yet uncomplain-
ing, this simple statement. Corporal Grey suffers
from paralyvsis, Private Loughrin from tubercular
disease of the hip.

The library I have already spoken of, and its
“ corridor of skulls.” ButI have not before men-
tioned the musenm. Besides weapons of all nations
—spears and arrows, pistols and scimitars—there
are various models of camp hospitals, showing the
plans of permanent and temporary buildings; and
more particularly there is the model of a proposed
pediment, with carved figures, which, if money
were no objeét, would long since have adorned the
frontal porch of the hospital.

The representation of Britannia, surrounded by
ber wounded soldiers, with surgeons and nurses in
attendance, was, I believe, designed by the Princess
Royal (now Dowager Emgrcss of Gr:rmany{: and
the sculptor was the late Mr. Thomas, brother of
Mr. J. Lewis Thomas (architeét of the hospital).
It is not yet too late to carry out the idea, with
special reference to the present deplorable war, and
in commemoration of our victory. Why should
not a committee be formed locally, and subscrip-
tions be invited, so as to raise the needful thousand
pounds or so? At present the vacant spot above
the portico demands filling up. Nature abhors a
vacuum—why not art? I pause for a reply. On
the ground floor there is another “library and
patients’ games room,” which is open from r11.15
in the morning till g.30 p.m. in summer, with
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bagatelle tables, and the sundries of draughts,
backgammon, &e.

Next I visited the hutments, as they are termed,
and entered several haphazard. The Russian huts
are divided inlo compartmments, two central bunks,
with a passage between, and two rooms. There is
also a reading room, kitchen, and other appurten-
ances. with accommodation for twelve patients, as
in the German constiuctions. There are twenty
spare huts, in pieces, four of which will be erected
to afford storage for the rest, ready to be sent to any
station that may require them.

I found that just now only 44 convalescents
occupy the huts, leaving 500 beds vacant for the
expected income of 600 wounded by the next hos-
pital ship from Durban. The total number of
patients in Netley Hospital can scarcely ever be
estimated, as on every Tuesday and Friday in-
valids have to be examined by the P.M.O. with a
view to their discharge.

I then went for a chat with some of the wounded
men in the upper, or surgical division.

Among them I conversed for some time with
Sergeant Boseley, 53rd Brigade R.A., who told me
the circumstances of his bad luck at the relief of
Ladysmith, when the shell took off his arm and
leg. ‘“Clean off ?” ‘‘No, Sir ; both hung by the
skin for hours, till the surgeon saw me.” Then I
talked with Private Thomas Whelin, of the Dublin
Fusiliers, whose knee was broken by a fall off a
rock, and who hobbles about on crutches with his
leg ina sling. “I’'m mending fast, Sir,” he assures
me. “‘Ican put my foot on the ground already,
but it won’t bear my weight just yet. It was a bi
battle at Colenso, and hard work. Know Mr. Athe
Moore, of my regiment, Sir 2 Why, of cwrse I do.
A fine young gentleman, under nineteen, I believe.
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called improvement of buildings in both sets of
communities, especially if it is, as is not infre-
quently the case, done in the honoured name of
hygiene. The first one is the absorption into one
enormous building, with one central staircase, of
many residential units, involving, as this system
does, a community of air space which cannot but
be mischievous. Our own ecollege buildings and
the ancient hostelries, the central open yard and
gallery, of which it is the insane mission of this
generation to destroy, are examples of a better
system. One other, for which there is not the
excuse of cost of site, is the replacement by brick
and slate of the cottage of our villages built of
nogging or stud work and thatch; these latter
are generally spacious, always warm in winter and
cool in summer, while the former are the exact
opposite in character, and have the further dis-
advantage of being hideous to behold. Such
sanitary zeal reminds one of the fanaticism of other
sorts of reformers.

In regard to air convection of disease germs, the
town is more directly menaced in regard to such
diseases as small-pox, which strikes at short dis-
tances, and contiguity favours its action; more.
over, the town is more likely to contain amongst
its members persons unprotected by vaccination,

Scarlatina, measles, and whooping cough vary in
their incidence very much as school assemblage is
localised ; in towns with distinct school districts
their incidence may be limited to the district, for
social intercourse among children elsewhere than
at school is not so distinct a feature of town life as
in a compact village, or in a hamlet.

Different methods of hygienic treatment are
therefore required in the different instances.

School closure for the seattered village or
associated hamlets is generally a successful mea-
sure; but not generally needful for compact
villages and towns.
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Excrement—polluted air when it operates as a
vehicle of the filth—diseases, diarrheea, typhoid
fever, diphtheria, does so with greater effect and at
greater distances in an ill-managed town than in a
country district, the otherwise beneficial circum-
stance of “community” of drainage becoming a
distributor of disease. e

The disease most intimately associated with air
impurity is typhus fever, which Howard, the famous
sherill of Bedfordshire, did so much to extirpate,
but one which still lingers in closely-packed courts
and alleys, and among back to back houses of
certain towns in the kingdom, the colliery towns
especially, where the air stagnates and is breathed
over and over again till it becomes loaded with
organic particles. . .

A disease which until quite recently was as peculiar
to rural districts as typhus to towns is *“ diphtheria.”
The most recent inquiries as to its incidence
have elicited that it is propagated more by social
intercourse than by any other channel, and this
characteristic may be the reason of its greater pre-
valence in rural districts where neighbourliness is
more observed than it is in towns; none the less,
it cannot be ignored that apart from social inter-
course diphtheria loves the ill-circumstanced rural
cottage with its guzzle hole and privy vault in
rear, better than the town house with its water-
closet and daily scavenged dust-bin. ¢

Organic dust in India is an active agent in the
diffusion of cholera, and everywhere of mflluenala &
it may have been noticed in the recent epidemics
that an abundant rainfall has been followed by a
temporary mitigation.

‘Iﬁ?:terr{:onvétion of disease as it affects towns
in contrast with country districts is limited to the
risk of contamination of a public _supply (1) at
the intake or (2) line of distribution ; when a
town is supplied by private shallow wells its
relation to this vehicle does not differ much from




14

a rural community except in this that the area of
potential pollution is wider.

When a town has a public water supply by a
company distributing water by mains passing along
the streets, any befoulment at the intake may sud-
denly carry disease and death over a wide area, as
for instance the recent experience of the towns of
Worthing and King’s Lynn.

Rural communities of the Fen district that
obtain their water supplies from polluted rivers, are
especially liable to sporadic cases of typhoid fever;
of this circumstance I have many examples on my
sanitary notes.

Most rural epidemics of typhoid fever, where
water is the vehicle of disease distribution possess
distinctive features, and are of considerable interest
especially where, as is frequently the case, the
epidemic is of unequal incidence, and may be due
to the geological position of the village or to some
artificial method of distribution. Two of the
simplest instances which have occurred in my
experience are—(1) The case of Cottenham, near
Cambridge, where an imperfect scheme of pipe
distribution had been in use for many years; and
(2) at Stretham, near Ely, where the north side of
the village street was affected in all its length
while the south side entirely escaped, the north
side rested on a pervious stratum and the south
side rested on Kimmeridge clay.

Rain water collected from the roofs of domestic
cottages, befouled by domestic birds suffering from
“gnichups,” has been in several instances the only
assignable cause of diphtheria.

In regard to transmission by food, it is not pro-
posed to speak of food stuffs rendered unfit for use
by reason of disease peculiar to the animal or plant
producing, nor to poisonous characters which have
been acquired by methods of preparation or storage.

There is one disease—tubercle—which may be
just allowed as transmissible to the human subject
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from diseased cattle by their ill-cooked flesh or by
their milk.

The diseases of the group usually found to be
communicated by food as a vehicle are scarlet
fever, diphtheria, and typhoid fever, and each of
these may be caused by any kind of food which
has been handled or befouled by discharges, and
is generally further reaching in a town community
than in a village.

My general conclusion is that a well-ordered
town has many hygienic advantages over rural
communities.

W. H. & L. CoLuisarine, 143 and 145, Aldersgate Sz, Loadan, EC,
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The North-West Frontier of India, Beluchistan
and Southern Afghanistan.

Recent events, and the not distant possibility of
military operations being necessary in the above dis-
tricts, as well as having, for some time, served in those
parts, have induced me to adopt them as the theme for
my medico-topographical essay.

Before entering more particularly on the special
regions embraced in this report, it may be well to
remark a rugged and lofty barrier of mountains sepa-
rates Beluchistan and Afghanistan from the plains of
find and the Punjaub, and that the North-Western
Frontier of our Indian Possessions, from Peshawar to
Kurachi, all lies west of the Indus. On the left or Indian
side of this wide and unfordable river, with its tribu-
taries, we have a broad guagesingle line of railway,
nearly 1,000 miles long, extending from Rawal Pindi,
through Lahore, Mooltan, and Bhawalpur to Rehri,
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where it strikes the river. There is here, unfortunately,
a break in the line, and the Indus has to be crossed by
steam ferry to Sukkur. From Sukkur the line follows
the right bank through Ruk and Kotri to Kurachi en
the sea-board.

In order to enable the Indian Government to mass
any number of troops at any given point along this de-
fensible line between Peshawar and Kurachi, it is now
proposed to complete the bridge over the Indus s
Sukkur, and make further additions to our frontier
railway system.

From the main line above described, several short
railways run towards the Frontier. The first extends
from Rawal Pindi to Peshawar, near the mouth of tha
Khyher Pass, the terminus being only 160 miles from
Kabul. On this very important strategical line thera
is a bridge over the Indus at Attock, both for rail and
ordinary traffic. The second joins Rawal Pindi with
EKhushalgarh; of the Indus.” The third runs from Lala
Musa below Jhelum to Bhera. This narrow guage ling,
-now known as the *Salt Branch,” has been converted
to broad guage, and forms the first section of what will
be one of our most important strategieal railways. This

8

to Pind Dadan Ehan; follow the right bank of that
river until it reaches Kushab, oppesite the city of Shah-
pur, on the high read from Lahore to Dera Ismail Khan:
strike due west across the Sind-Sagar Doab, to the left
bank of the Indus, some distance below ifs junection
with the Kurrum River. Thence, following the left
bank of the Indus, it will run south past Darya Khan,
which is opposite Dera Ismail Khan. From Darya Khan
it will skirt the river for nearly 100 milés, then, taking
a final bend to the §. E., it will join the Chenab opposita
Sher Shah, which is but a few miles from Mooltan, A
short line (23 miles) will connect the Chenab at this
point with the Indus at Kurashi, facing Dera Ghazi
Khan. The Jhelum will be bridged, and there will be
ferries over the Indus and Chenab. This line will con-
nect Dera Ismail Khan, Dera Ghazi Khan, and the
Derajat generally, with the main railway systems of
Upper India, and at Mooltan with Kurachi and England,
and will be of considerable service in all military opera-
tions in Beluchistan and Southern Afghanistan.

The fourth railway line runs north from Ruk near
Sukkur, on the right bank of the Indus, through
Shikarpur and Jacobabad to Sibi, one of the districts
assigned to us by the treaty of Gandamak. Though
only 133 miles long, it is most important from a military
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and medical point of view, as it connects the roads and
intended railways leading from the Quetta-Peshin, and
Kandahar valleys with the main or Indus valley line ;
at Ruk with Kurachi, Bombay, and England ; and at
Bukkur with the large cantonments and Hill Sanitaria
of Northern Indin. Unfortunately, it is linble to inter-
ruption during the season of the year it would be of
most value ; viz., during the hot weather, its lower por-
tion being altogether dependent on the stability of a
series of enbankments, along the right bank of the
Indus from Kasmor to near Sukkur. A break in this

bund would submerge the country for miles. The
upper section is in considerable danger of being washed

away by the flood-water of the mountain torrents.
Before the construction of this line, the road from the
Indus to the foot of the hills at Dadur in the Sibi dis-
triet, was through the Put or Desert, and even now
water for the engines has to be carried the whole
distance by rail, Indifferent drinking water is procur
able along this desert road, and it is wutilized to some
extent as an adjunct to the railway.

It is intended to further perfeet our military com-
munications by a broad guage milway, right up to and
all along the left bank or Indian side of the Indus. To
attain this desirable object it would be necessary to cons

nect Attock with Khushalgarh, Khushalgarh with Kane

\dian, on the Sind-Sagar railway. The line from Ruk

to Karachi being on the right, or enemy’s side of the
river is a source of danger, and a new line should run

from Rhori to Hyderabad, with a bridge at Kotri, and
thence on to Karachi. Efficient steam-ferries and boat-

bridges at Kalabagh, Dera Ismail Khan, Dera Ghazi
Khan, and Chachar would make the river equally im-
portant as a base of operations and as a line of defence,

Our territory between the Indus and the eastern
slopes of the Suleiman mountains is more or less of an
arid, sandy waste, and with the exception of the Sind-
Peshin line, has no railways, and but indifferent roads.
The extension of the Khushalgarh line to Kohat, and a
railway from Bannu to the Indus, along the Southern
bank of the Kurrum River, to join the Sind-Sagar line
would be of great assistance in either massing troops af
Tull, for the defence of the Kurrum Pass; or for
furnishing military and commissariat stores for a force
operating beyond our frontier in the direction of the
Bhuturgurdan, It is decided to improve our communis
cations in this region by constructing a good metalled
road from the railway at Khushalgarh through Kohat
and Bannu to Dera Ismail Khan, with bridges over the
Eurrum and Gumbela Rivers. In all operations beyond
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our frontier, Dera Tsmail Khan will attract considerable
attention, as it is the nearest station to Ghazni, and
would, no doubt, be used as a base, for the purpose of
either barring an enemy marching through the Goumal
Pass, or for freding an offensive army, pushed along
the Sarmalan plain, through Katawaz to Ghazni. It is
further of importance from the fact that the chief reads
from Peshin, through the Zhob valley, join the Goumal
or Ghazni-Dera Tsmail Khan road just before it de-
bouches on the plains in front of Dera Ismail Khan,
The military significance of the Sind-Sagar Railway
will be understood when we remember it practically
links Dera Ismail Khan with Mooltan and the large
garrisons of Northern Punjab.

South of the Goumal Pass, the Suleiman Range is
pierced by numerous defiles all along the line facing the
Dera Ismail Khan-Mangrota-Dera Ghazi Khan road.
These passes lead into the Zhob, Bori, and Thal-Chotiali
valleys, and thence on fo Peshin and Kandahar, Some
of these routes are perfectly practicable for troops, and
have been traversed by considerable columns. The
water along many of these roads is brackish, but fresh
water could, no doubt, be found tunder the surface of
the rivers. They are at present impassable for wheeled
carriage, and supplies are very scanty, but a good
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military road is now being made from Dera Ghazi Khan,
by Fort Munroe, the Rakni plain, the Chamalang and
Bori valleys, and thenee by Yusaf Katch to Peshin.
These routes are of considerable importance, as they
lead very soon fo elevated plateanx which are compara-
tively cool in the hot weather, and could be used for
marching small bodies of troops at that season, or even
for large bodies, railed throngh Mooltan to Dera Ghazi
Khan, when from any cause the Sukkur-Sibi Railway
was impractieable. They afford alternmative routes to
Peshin and Kandahar, and a cool climate could be
reached in seven days after leaving the terminus ab
Kurashi, opposite Dera Ghazi Khan. The climate of
the strip of country between the Indus and the hills is
too well known to need description. Suffice it to say
there are fow places with such an oppressive hot weather,
which is very much aggravated by the scarcity of water.

The chief highways, however, from Sind to Peshin,
Eandahar, and Central Asia are the Bolan and Harnai
routes ; and would be adopted by an invader from the
North West for the main body of his army, and by the
Indian Government for throwing supplies, men, and
munitions of war into Quetta and Peshin—not only to

resist attack on our frontier at the Kojhak, but to strike -

beyond it in the direction of the EKandahar-Heraf, or

e e e R T T et e e el
: S e A e e Co et e e S SR S S




8

Kandahar-Eabul lines. The Bolan route follows the
course of the Bolan River, and the Harnai the valley o
the Nari River. There are two short railways running
from Sibi for some distance along these roads. One,
the confinuation of the main line, goes North to Kilat.
i-Kila on the Harnai route, and the other due West,
across the well-watered plains of Gundava-Kuteh, to
Pir Chowky, at the mouth of the Bolan. The climate
of Pir Chowky and Kilat-i-Kila, and, indeed, on eithe
road until Mach or Harnai is reached is tolerable in
Winter, but the heat is terrific in Summer. The writer
had charge of No. 3 Field Hospital at Pir Chowky for
some months during the last Afghan war, and though
he left it as early as the end of May, has vivid recollec-
tions of the intense heat. Cholera, sun-stroke, scurvy,
small-pox, liver disease, dysentery, and fatal fevers are
common, and during last Summer the railway works
between Pir Chowky and Mach had to be suspended in
consequence of the extreme unhealthiness of the Pass.
Over 50 per eont of the railway staff were at one time
on the sick list from fever, dysentery, and sun-stroke,
and the coolies left in a body, scared by a fatal epidemio
of cholera.

We will first follow the Bolan route, as it is the
best and shortest. During the last war Pir Chowky, at

]

the entrance of the Pass—as the rail head—was the
Depit from which troops and material wefs despatched
to the front, and all sick convoys coming down the
Pass, after having halted at No. 8 Field Hospital, were
riled to the Indus, for subsequent despatch either to
Kurachi or Lahore. It was also the starting point for
transport trains and hired earriage. The presence of
guch a large number of men and animals made the
water linble to pollution, and later on the Depit was
retived to Rindili, which is some three miles nearer to
Sibi. At Rindili the water was plentiful and good, and
mud-sheds were built for the convenience and protec-
tion of the troops returning to India on the evacuation

of Kandahar, The arrangements were then so com-

plete that not a man of the returning army died there
from sun-stroke, although the heat was intense, The im-
portance of both Rindili and Pir Chowky has dwindled
into insignificance since the line has been pushed on
to the central Bolan station of Mach. The latter be-
coming the rail-head and Depét, the former way-side
stations. When we remember there is nothing pro-
duced in the Peshin or Quetta Districts but what is
required for the support of the inhabitants, and that
food for a force, for the army of followers, and food even
for the transport animals themselves must be sent from
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Iridia, the advantage derived from this railway extens
sion Lo Mach'will be apparent. Transport trains will
start from hete, and men and baggage animals will be
spared the rugged and tortuous defiles of the lower
Bolan. As Mach is 3,000 feet higher than Rindil
troops detraining there will at once enjoy a compara-
tively cool climate; and will not have to undergo the
long and dusty 42 miles between Pir Chowky and Mach,

This new line is laid in the bed of the Bolan River,
tind winds up the Pass by steep gradients and sinuous
curves, reaching an elevation of 1,100 feet at the
Baluch village of North Kirta; 2,500 feet at New
Ab-i-gum, and 8,500 feet at Mach. The rail follows
the road, between precipitous cliffs and over stony
plains, erossing and re-crossing the river, and not more
than a few feet above its normal level. It is hoped the
Bolan floods, which are very sudden and viclent, wil
pass as harmlessly over the rails as traffic over an ordi-
nary level crossing. Buf as these freshets sometimes
reach a height of ten feet, this anticipation requires the
trial of experience, and as the military road may have te
Be at times resorted to, it may be well to give a short des-
. eription of it. The read from Pir Chowky to Kohandi-
lani, after crossing the river frequently, between high
conglomerate hills, enters the Kohandilani gorge—about
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300 yards wide—distance 8 miles. From Kohandilani
to Sonth Kirta is § miles, and 4 more on o North Kirta.
The road at fivst enters a narrow gorge, frequently
crosses the river, and is especially liable to flooding,
From South to North Kirta it ascends a long low hill,
which separates it from the river. Ab North Kirta
there is a walled enclosure, bungalows, a hospital for
natives, Commissariat, Transport, and Railway Depbt.
Water is. obtained from: the stream and a well in the
vicinity; it is plentiful and good. OFf the Bolan water
generally it may he gaid to be excellent though some-
what hard. The usual precautions of taking the drink-
ing water higher up than the portion reserved for
gblution and watering of animals must be strictly
attended to, as well as the removal and burying; or
burning, of any transport animals that may have died
in the vicinity of the stream. From North Kirta the
road ascends to New Bibi Nani, 9 miles, and thence on
to New Ab-i-gum, 7 miles. The water on these stages
is uncertain and liable to be- interfered with. From
New Ab-i-gum to Mach, the distance is about 6 miles,
thus making it six_marches to Mach from Pir Chowky,
or somewhat more than 42 miles.

The present camping ground at Mach is very

.eramped and cecupies the high bank on the west side of

W ater.

Mach.
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-time, at all events, Darwaza should be avoided asa
‘halting place ; not only on account of the intense cold,
‘but for the scantiness of the water. It is 5,800 foet
high, and on no account should sick convoys, especi-
ally native ones, be halted there for a pight in thy
cold weather. The 25 miles between Dozan and
Sir-i-ab should be done in one march. - When the rail-
way is completed, it is intended to. pump water from
‘the Dozan Springs up to Darwaza, and thence, by
pipes, onwards towards Quetta. From Darwaz to
Sir-i-ab, a distance of 17} miles, is totally withou
water, and the road is, for a good part of its courss
through the Big Dasht.

At Bir-i-ab the first Earez is seen. A Karesz is an
_underground aqueduct leading from the hills. A likely
place at the foot of the hills is chosen, and a shallow
well is sunk; following the natural slope of the country
_another well is dug in a line and at a short distanee from
the first. The space between the two wells is then tun-
- nelled by men working from each well. By a series of
such wells and tunnels, water is brought from the hills
to the villages of the plain. These Karezes are some-
times 2 or 3 miles long, The distance between Sir-i-ab
and Quetta is only 6 miles. The road is good and runs
“through the Shal valley.
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The inhabitants of the Bolan are Brahooes, Moha- sratooss.
medans of the Sunite Sect. They are a brave and
warlike race, and few of the chief men are without
sears of old tulwar wounds. Most of the scars which
came under writer’s notice, when not on the head, were
in the vicinity of the hip and shoulder joints, possibly

dealt with the intention of opening a joint and disabling
alimb. The Brahooes are nomads, and migrate to the
plains of Gundava Katch in the winter, where they
feed their flocks and sow barley, or, as it is more
generally known, “Kusseel.” These people are very
woll disposed towards us ; but it must be admitted the
Bolan road is well “metalled.”

The Shél or Quetta Valley is traversed by the
Bolan read, and communicates on the South with the
Dasht-i-be-daclat, and on the North and West with the
Peshin district, It is about 20 miles leng and 5 to 7
broad, and is shut in on nearly all sides by high moun-
tains ; but to the North-West is a low range of hills,
across the mouth of “the valley, separating it from
Peshin. This ridge, with its passes, extends from the
Northern end of the Chilhaltan range to an off-shoot
from the Takatu mountain, and is about 4 miles long.
The Chillaltan range bounds the Shil valley on the
west, and separates it from the Kanalk valley. The
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latter, in its turn, is separated from the Sharod valley
by the Kanak range. The Zarghun mountains hound
the Eastern side of the Shal valley and separate it from
the Harnai valley.

The Shal Lora is the principal river, and after
draining the valley passes northwards, throngh a gap
in the low range of hills above mentioned, to join the
Kakar Lora at Haidarzai in Peshin,

The main road from Quetta to Peshin and Kanda-
har traverses the whole length of the Shil valley,
crosses the Shil Lora, and leaves the valley through
the Gazarband Pass. Roads communicating with the
Kanak and Sharod valleys, Mastung, and Kelat, branch
off from this at Samanguli, a Jarge *village, 7 miles
from Quetta. The old road through the Kakar Lo
valley, vii Kuchlak fo Kach j the old Kandabar read,
vid Haidarzai and Haikalzai, fo the Kojhak, as well as
thus Kehdil Khan—Ghazni Route, leave the valley, as
one road, through the Marghi Pass, a narrow gorge to
the west but near the foot of the Takatu mountain.
Kuchlak is 12 miles from Quetta and 19 from Gharkai.
To the East of the Takatn mountains, a road leading to
Kach on the Harnai road in two marches, quits the
Bhil valley at the Sharkalla Pass.® This road is of
.great strategical importance, as it would allow of &
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flank attack from Quetta on an army endeavouring to
force a passage down the Harnai route.

On the East, the Han Pass leads to the Han valley,
at the head of which is the new sanitarium of Nigandi,
which, thongh only 15 miles from Quetta, is 1,000 foet
higher, and immensely more healthy. The principal
water supply of Quetta comes through the Han Pass.
On the left the Nishpa Pass leads to Mastang, The
Shal valley is well watered and fertile. There are
numerous walled villages, enclosing considerable orch-
ards, and a large population. !

Shilkot or Quetta, Lat. 80° 12' and 66° 55' E.
Long. and 5,514 feet above the sea, is at the Northern
end of the Bhal valley, and consists of the fort, military
cantonment, civil lines, and the new buzaar or native
fown.

Originally, as in other trans-Indus towns, all the
inhabitants lived either inside the fort or under the
thadow of its walls ; but in 1879 the houses within the
fort were pulled down to make way for Artillery bar-
racks, and those outside levelled to form the glacis,
The fort covers about a quarter of a square mile. It is
surrounded by a high mud wall and a deep wide ditch.
There is a Citadel in the centre on which guns are
mounted. The siege-train is composed of 40-pounder
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Meteorclogy
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and loss of appetite, which persists for days, and thess
symptoms only abate when the yellow discoloration
appears. As to the extreme variations of temperature,
it may be stated the Summer heat varies from 8(° to
100* . In winter the snow lies deep on the mountains
and in the walley, and the mercury falls below the
freezing point.  Besides, there is a difference of 40° T,
between the temperature of the day and that of the
night. The rainy months are March, April, July, and
August. The atmosphere is loaded with moistare dur-
ing the Spring rains ; and in the Autumn, which is the
most unhealthy season, cold, bitter winds blow from the
North, while the solar rays arve still very powerful.
The average highest temperature in July is 95°, while
the average lowest temperature in December is 28.
Moreover, during the Bummer the air is loaded with
dust to such an extent that at times the sun is obsenred.
There are, asin England, four seasons, but here they
are very rigorons. The writer was for some time
sanitary officer of Quetta, and can bear testimony to
the unsanitary construction of the buildings, bad water,
and trying character of the climate. The important
strategical position of Quetta, commanding, as it does,
the lines of ecommunication by road and railway, neces-
sitates the proximate presence of a large garrison ; and
the injurious effects of the climate are, in a measure,
mitigated for Europeans by the establishment in its
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neighbourhood of Hill SBanitaria. At present there are suitaria,

two, the one before alluded to on the Zerghun is only
15 miles from Quetta, while the other, Gwashki is 63
miles distant. Gwashki is only 29 miles from Kach in
Harnai, and when the railway is complete, Kach will be
the station for this sanitariom. Most favourable ac-
comnts of the health of men sent to these sanitaria are
published, and when houses and hut-barracks are built
they are likely to be favourite resoris during the
Summer and Autumn, and will permit the European
Garrison to be frequently changed to the hills. Three
hatteries of Arfillery and four companies of Infantry
were this year accommodated at Gwashki, and two
companies of Infantry and a battery at Nigandi. It
has been suggested that native soldiers at Quetta should
be allowed a meat ration, and there can be no doubt of
the necessity of giving lime juice oceasionally throngh-
out these regions.

We will now follow the Harnai Route. The Harnai
route was originally chosen for the construction of the
Sind-Peshin Railway, and though longer than the Bolan
route, it was expected the engimeering difficulties would
have been less ; but the bridging, tunnelling, and cut-
ting on the line has been found fearfully heavy, and the
frequent floods have much retarded the work, so that,
in all probability, the line up the Bolan will be com-
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take a straight road from Kandahar to Mooltan, eithe
feigning to attack Quetta or avoiding it altogether. It
is claimed for this route that it runs over an elevated
table-land, everywhere habitable for Europeans, fertile,
well-watered, rich in forage, sparsely populated, and
belonging to neither Kelat nor Kabal, The climate is
the climate of Simla, and it commands the Bolan and
blocks the whole series of passes into the Derajat ; and,
finally, that its owner will command the gates of Indm
On the other hand, it is stated this Sewistan or Yagis-
tan, or Independent territory, for the most part consists
of an inhospitable wilderness, that the water is saline,
and the climate, except in the higher valleys, detestable;
that the routes through the country are so numerous it
may be said to be open, With the exception of the
Maris, it is admitted the people are inoffensive and
peaceable, and it is conceded, also, good grass is obtairs
able on the plateaux ; but that here the supplies end.

All the country east of the Khwaya Amran rangs
was ceded fo us by the treaty of Gandamak, Yagistan
already belongs to us, and to improve our communica-
tions, a road is being constructed from Dera Ghazi

Khan to Peshin. It will run north of the Harnai Rail-
way, so as to provide covering movements of troops to
guard the line from tribal attacks, and with this view a
branch road will run north from Harnai to the Bori
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The main road will go to Fort Monro, at the
foot of the Buleiman Mountains, and, erossing the range,

valley.

will traverse the Rakni plain to Anambar, and thence,
through the undulating plains of Bori valley, to Chin-
gn. From Chingan the read will mount the Chari
Momand (8,285 feet), which is the water—parting be-
ween Bori and Peshin, and thence, passing through
grand  seenery, lead to Yusaf Kach and Balozai in
The route, at. either end, is very hilly ; but
the country is well under control. On the other hand,
the Bori valley—38 miles long and 5 to 15 broad—is
open ; but opposition may be expeeted from the tribes.

Peshin.

T'rom the main track numerous rcads pass over the
mountaing into Jhob en the north, and into Thal-Choti-
ali on the south. Of the former may be mentioned a
gap through the hills called the Tokazai Kotal, which
leads into Jhob and throngh the Vihowa Pass into the
Punjab ; and another from Chingan to Hindu Bagh in
Jhob, and of the latter a road passes south-east from
Chingan to Biani, Sinjawi to Duki, and thence to Thal
and Chotiali. The general elevation of the route is over
5,000 feet, and it would be a great advantage if we
could abandon some of our unhealthy stations on the
right bank of the Indus, for strafegma.l positions on.
these highlands,




Mithankot
Bopd,

From Mithankot on the Indus, confronting the
railway terminus at Chachar (where the Punjaul rivers
become one), we have a very important road traversing
Sewistan. It passes throngh Harand, over the Sham
Plain to Quat Mandai and Harnai, and communicates
with the Thal-Chotiali road.

The Thal-Chotiali road goes north of this through
Vitakai to Chotiali, Thal, and Duki, and thenee on to
Chingan on the Punjab-Peshin Road. It is intended to
build a strong post at Thal.

The Punjab is also connected with Peshin and with
Ghazni and Kandahar by means of the Jhob valley,
This valley, lower than the Bori valley, stretches east-
ward from the Toba Highland, and is about 100 miles
long and 20 broad. It communicates on the N, E. with
the Ghumal Route, on the E. by the Darband and
Vihowa passes, with Dera Ismail Khan ; 8. with Chin-
gan and Bori; on the 8. W. with Balozai, in the Peshin
district ; and on the N. W. by Gurdan and Maruf,
whence there are roads to Kandahar and Ghazni. In
the centre of Jhobjthere is a”tract of tamarisk jungle,
some 20 miles long, which affords forage for large
berds. The climate of Jhob is intermediate between
that of the Punjab and Peshin, and resembles that of
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Harnai, The rainfall is greater than that of Peshim,
and it is more fertile. The valley slopes gently to the
east, the average elevation being about 5,500 feet.
The inhabitants are contumacious and predatory,

To return to the Bolan-Kandahar road, we find the
Ghazarband ridge, with o branch of the Brahuie hills,
geparates Shal from Peshin, or, in other words, Bilu-
chistan from Afghanistan; and Peshin itself is separated,
in its turn, from the valleys of Kadanai and Kandahar
by the Khwaja Amran range, which is an offshoot from
{lie Toba plateau. Peshin consists of two portions, a
mountanions district and the plain of Peshin proper ;
the latter is only about a quarter of the whole. The
average elavation of the Peshin valley is about 5000 feet,
and it is about three times as large and 500 feet] lower
than the Shdl valley. The general elevation of the
Khwaja Arman range, which bounds if on the North-
west, is about 7,500 feet, and that of its highest peak is
said to be ever 8,500 feet. Of the hills separating Peshin
from Shal, the Takatu rises to 11,000 feet.

The valley may be described as a parallelogram 2
between the two ranges above alluded to, and closed in
on the North by the Toba platean, while it is separated
from Shorawak, on the South, by an extensive tract of
low hills. I 4 W e Mg




28

Its river system begins in the North, where the
Barshor Nulla and Tor Margha stream join, some two
miles north of Khushdil Khan, to form the Peshin Lora,
This Peshin Lora, joined by the Dori Nulla and Surkab
river, finally unites with the Kakar Lora at Shadizi,
forming the Lora river, which is eventually lost in ths
sandy region south-west of Shorawak.

The Kakar Lora river is formed by two tributaries,
one coming through the Gharkai Gorge, and another
down the Gwal Valley, uniting some distance below
Manzakai. The Kakar Lora passes out of its valley
through the low réd hills which separate it from Hai.
darzai ; here the river has a deep bed, with perpendi-
cular banks: 20 feet high. At Haidarzai the Kakar
Lora is joined by the Shil Lora, and the united streams
continue north-westward to Shadizai, where they empty
themselves into the Lora proper or Peshin Lora, The
general slope of the valley iz towards the Lora river,
Peshin is very badly cultivated, but this is mainly dus
to the absence of irrigation, and it is now intended to
supply this want by either having an inundation channel
from the Kakar Lora, below Haidarzai, to the plain at
Bhebo, or to divert the flood water of the Barshor
stream above Kushdil-Khan, and to store it in a
reservoir below New Bazaar. In addition to the river
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system above described, there are numerons karezes
anil streams which run down from the mountains on

all =ides.

The climate of Peshin is very relaxing, and some-
what similar to that of Shal; but it is warmer in
March and April are the
cool menths, but a strong wind from the 8. W, rises an

summer and colder in winter,

enormous amount of dust; the whole air is pervaded
with it, and this sometimes occurs even at night. The
dust very frequently takes the form of columns. In
May, June, and July, in addition to the dust, the wind
is hot and oppressive, and there is a regular plague of
flics. When the writer was at Killa Abdulla, in August,
1580, the dust filled the air from about 8 a.m. to 5 p.m.
No fires could be lighted without some protection
against the wind ; and the usual practice was to cook
all the food in the morning, and heat it up again when
wanted for dinner in the evening., In September and
October the flies diminish in mumber, the dust only
gives annoyance for a few hours in the day, and there
is a sensible coolness in the weather. The winter is
cold, bleak, and gloomy ; the leaves fall from the trees,
and even the grass disappears. On the whole the
climate is trying to both Buropeans and Indians. '




Peshin is
barren.,

30

The inhabitants are friendly enongh, but supplies
and fire-wood are scarce. The chief crops are wheat,
barley, rice, Indian corn, and lucerne. Apricots, plums,
peaches, grapes, apples, figs, pomegranates, and walnuts
are cultivated.

The chief value of Peshin is that here all the roads
lcarh’ng from Kelat, Shorawak, and the Indus meet those
coming from Kandahar, Ghazni, and South-western
Afghanistan ; and that it makes an excellent place
d'armés for an advance on Kandahar, and dominates
the most of Southern Afghanistan. There are not, as
yet, many good roads through the valley, and we will
now notice a few of the principal ones.

The main road up the Bolan is prolonged beyend
Quetta, over the Khojak pass, to Chaman, and thence to
Kandahar. The first march, to Mehtarzai, from Quetts
is 9 miles ; in this stage the Shil Lora is crossed. From
Mehtarzai to Dinar Karez is 12 miles. The Salt Lora
is crossed, and the Ghazarband defile is mounted and
quitted. The water at Dinar Kares is brackish. From
Dinar Karez to Segi, distance 9 miles. Just near Sedi
the Lora River is crossed ; the banks are very high,
and it is about 500 yards wide. The water in the
river is saline, and at some distance from the camp.
There is a direct road from Segi to Killa Abdulla of
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about 15 miles. From Segi to Gulistan Karez is 10 culistan.

miles. There is a pretty large fort at Gulistan, and its
position, at the foot of the hills, is an important one, as
it guards the entrance to the Gwajha Pass to the 8. W.,
and the Roghani Pass on the N. W. The water at
Gulistan iz good and abundant, There are some trees
and vegetation about ; and it is, altogether, the prettiest
place in the valley. From Gulistan the road leads along
the outer gpurs of the hills to the East of the range,
and, joining with the direct road from Segi, passes into
the small plain of Abdula Khan Kila, There is a large &
fort at Abdula Khan Kila, with Commissariat and
Transport Deptits. The water comes from an irrigation
clannel, and is liable both to contamination and inter-
ruption. There is a-village near the fort from which
some supplies are procurable. In consequence of its
being at the foot of the Khajak, the ground, when writer
was there, was saturated, and the air impregnated with
the decomposing bodies of transport animals. In fact,
lis ehief work as sanitary officer was to personally see
if his directions as to removing the earcases were carried
out, At first, large fatigue parties dug huge graves,
and it was a strange sight to watch three or four
camels drawing a dead comrade by his hind legs to his
Inst resting place, It was found, however, the sandy
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soil had mnot sufficient deodorising properties, and
the carcases were subsequently burned. A little straw
or brush-wood, soaked in Kerosine oil does the business,
The entrals should, however, be first removed anl
buried. From Abdula Khan Kila to Chaman ihe
Khojak Pass is crossed at 10 miles, and the distance
between the two forts is 15 miles.

The Khwaja Amran range is about 50 miles long,
and extends from Toba to Shorawak, and is pierced by
numerous passes, viz: (from north to south) the Khajak,
the Sanzal, the Roghni, the Largani, and the Gwajha,
The Sanzal is practicable for cavalry ; but the Azang

or Largani, as it is sometimes called, is 2 mere track.
The Khojak and Gwajha are both practicable for artil-
lery ; but the Roghani is not. The Khwaja Amran
range, like most of the mountains in this region, has, at
its base on each side, a daman or skirt. Tt is formed of
the débris of the mountains, and is the table-land slop-
ing gently towards the plains; and extends, on the
EKandahar side, 8 or 10 miles, It has been likened to
the glacis of a fortress ; but it is usually much cut up
by mountain torrents. The daman on the Killa Abdulla
side affords ample space for the encampment of 10,000
‘men.
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The road over the Khojak is a narrow zigzag, es- TeeEbojx.

eeedingly precipitate, but fortunately very short. The
road, in 1880, was fairly good for Artillery ; but it
must have fallen out of repair, as it recently took the
siege-train on its way to Herat 10 days to cross if, after
much labour and difficulty. The elevation of the Pass
is 7,200 feet.

The fort of Chaman is on a low spur to the
right of the road, whereas the camping ground is on
the left. Water is obtained from Springs near the
fort. In fact, springs are pretty abundant all along the
western slopes of the range. In all probability an en-
trenched camp will be formed at Chaman and a strong
force left in occupation, as the defence of the whole
rnge depends, to a great extent, on its possession.
There is a road (28 miles) along the daman on the
western side, which joins Chaman with the opening of
the Gwajha Pass on the Kandahar side. It covers the

line of springs above alluded to. Chaman, our advane-

ed post in this direction, is 80 miles from Kandahar
and 451 from Herat. The marches from Chaman to
Kandahar are: 1st, Gatai, 17 miles ; 2nd, Dabrai, 9
miles ; 8rd, Mel Karez, 12 miles ; 4th, Abdul Ralman,
14 miles 3 5th, Mandi Hissar, 15 miles ; and 6th, Kan-
dahar, 12 miles. There is no water between Chaman
and Gatai, and no supplies are procurable until Mandi
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Hissar is reached. There are ample means of feeding
a large force around Kandahar, and it has been suggest-
ed that, in the event of complications beyond our
frontier in this direction, it might be necessary,—in
consequence of the barrenness of Peshin—to push on
one or two Divisions to the wvicinity of Kandahar for
Commissariat purposes alone. There are two roads
from Chaman to Kandahar ; one called the Barghana
road, divided into seven marches, is some two miles
shorter than the high road, and is used as an alternative
route ; the other, over the Kussa Pass, is 86 miles,

The road from Gulistan Kares to Kandahar, over
the Gwaja Pass is 114 miles, divided into nine
marches. The Gwajha Pass is much easier thum
‘Khojak, and was used for the 40-pounder Armstrongs
‘and General Btewart’s Division in the Winter of 187
The great drawback to this route is the searecity of

water between the foot of the hills and Shah Pasand.

The old road from Quetta to Killa Abdulla is about
52 miles, or just a little longer than the road aver the
Ghazerband Pass. It is thus divided : Kucklak, 114,
Sayad Yaru Karez, 11}, Haikalzai, 9}, Asad Khan
Camp, 10, Abdula Khan Kila 93, It is a good road,
and practicable for wheeled Artillery. The road to
“Ghazni from Quetta leaves the above at Sayad Yaru
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Karez, goes through New Bazaar and Kushdil Ehan=
the total distance to Ghazni being 202 miles.

The road from Kilat-i-Killa, up through Harnai, as
hefore stated, goes through the Gharkai defile. Here
it sends a branch down the Kakar Lora valley,
vid Kuchlak to Quetta, and the main road goes across
the valley to the Ishpezena Pass, crossing the Kakar
Tora river, and then down the narrow valley of the
gurkhab to Bagh China, 10§ miles. From Bagh China
the road goes by New Bazaar, and thence to Haikalzai,
distance 12 miles. From Haikalzai to Asad Khan is 10
miles—the Dori Nala and Peshin Lora are erossed in
this march. FromAsad Khan to Killa Abdulla is 9%
miles. This iz a good road in dry weather ; but as the
el is elay, it is unsuitable for wheeled carriage, during

| {he wet season. It is then usual to go round by Kushdil

Khan, Alizai, and Badwan,

Among other distances in Peshin Valley may be
mentioned : Quetta to Bostan, 20 miles; Bostan to
Peshin, 18 miles ; Peshin to Sayad Hamid, 15 miles ;
Sayad Hamid to Killa Abdulla, 12 miles; Killa Abdulla
to Peshin, 26 miles ; Bostan to Shibo, 10 miles ; Peshin
to Kanai, 12 miles,

Bostan is on the Kasim Kala-Gwal road, and is
two miles from Kasim Kala, and half a mile from the

Distances in
Pushin.
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Kakar Tora river. It is of some importance stategi-
cally, as it covers the proposed railway and is the best
defensible position in the Kakar Lora Valley.

Peshin—In 1881 a large fort and eantonment
were built at Peshin, which is in the South-east of the
valley, It can accommodate a full native regiment and
a squadron of cavalry. There is abundance of water;
but it is much impregnated with saline matter and
organic impurities. Peshin is strategically of value, as
it commands the read from Harnai to the Khojak,
The cantonment has been tastefully laid out, and
there are large Commissariat and Transport Depiis
formed there.

Sayad Hamid on the Lora is midway between
Gulistan and Peshin Fort, and more than half-way
between Peshin and the Khojak. It is of importance
as being the locality chosen for the site of the new en-
trenched eamp, which will be a large fortified work,
covering the railway. It is not quite settled whether a
considerable force will permanently oceupy it or not. It
is considered the best plan would be to keep a smal
permanent force there, while the greater part of its
intended garrison are accommodated on some of the
neighbouring mountains, during the unhealthy season,
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at all events. There are several positions on the Toba
platean, overlooking the Kandahar province, which
could be utilized for this purpose.

Ehushdil Khan Kila is a tolerably large fort, situ- Khas

ated at the northern end of the valley, and its yalue
consists in its position on the Quetta-Ghazni road, and
the protection it affords against incursions from Jhob
and Toba,

The Sind-Peshin railway will follow the Harnai §5

road through the Chapar Rift and Gharkai defile into
Peshin. It will then turn down the Kakar Lora Valley
to Kasim Kala, whence the branch line is to go to
Quetta. The main line to follow the Kakar Lora north-
westwards to Haidarzai, and thence, by the Kakar Lora
Gap, into the plain of Peshin Proper. Turning west-
ward at Shebo, the Lora will be crossed at Sayad
Hamid ; the line to lead straight on to Gulistan and
thenee to Killa Abdulla. The course, however, which
the railway will take beyond Shebo, towards Kandahar,
hns not been definitely settled ; but the following three
schemes have met with support :—

I—As originally intended, by Gulistan and the Gwaja 357
Pass, with a branch to Killa Abdulla. ;
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IT—From Shebo straight on to the Khojak, withs
bridge over the Lora, a tunmel through the Khojik
and strong post at the terminus at Chaman. Shebo i
strategically well placed between the Lora and one of
its tributaries, and the country is quite open betwee
the Lora and the Khwaja Amran,

LII—It has even been propesed to avoid the Khwajs
Amran range altogether, and go round by Nushki to
Kandahar, or even to push on the rails to Seistan ; s
as to strengthed our left flank, which would naturally
rest on the lower Helmund, near Lash-Jawain, Nt
withstanding its length, this latter line could be con-
structed with ease, and it could be used to oppose any
attempt on the part of an enemy in Herat trying o
turn our left flank by a march across the desert from
the Helmund vid Shorarid and Kilat.

There are two great strategical triangles in Afghar-
istan : one known as General Hamley's and the other os
Lord Lytton’s, The former has for its angles Herat,
Ballks, and Kandahar, The latter Ghazni, Kabul, ani
Jellalabad ; and with a view to the oceupation of one or
both of these, it has been proposed to collect in Peshin
a large quantity of railway material, and to have the
earth-work finished and bridges made, not only between
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(haman and Kandahar ; but between Kandahar and
Kabul, vid Ghazni, so that, in case of emergency, the
rils could be readily put down ; and by the eceupation
of Kandahar, with ontposts on the Helmund, we could
assist our ally, the Ameer, in repelling invasion from
the direction of Herat ; and, similarly, by the occupa-
tion of Kabul, Ghazni, and Jallalabad, we could help
him to defend his kingdom from an enemy in possession.
of the passes of the Paropomissus.
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A Sketch of the Medical Arrangements

BUITABLE FOR

An Army Corps operating in Beluchistan and
Southern Afghanistan.

The proportion of the different Arms, and the ratio
of British to Native Troops in an Indian Army Corps,
depends, in actual warfare, on the nature of the country,
the service to be performed, and the enemy the force is
likely to be pitted against. ) ;

It cam, therefore, be readily understood that in all
operations in the above countries, the composition of an
Army Corps would much depend on whether it was
mobilized with an offensive or defensive object, and as
to whether its opponent was an Oriental one, like the
Ameer of Afghanistan, or a great military power
such as Russia. In the former case the usual pro<
portion of two matives to one British soldier would
be amply sufficient, whereas, in the latter, the force
would require to be well supplied with Artillery,
and strong in the Buropean element; and whatever
enemy it was opposed to, it should be powerful in




cavalry ; as thus, only, conld the movements of a fo,
advancing from Kandahar across the Kadamai plain
be watched from the numerous peaks of the Khwajs
Amran range.

That the medical arrangements would also be modi-
fied by like considerations is very apparent, for the
long-range ordnance and the modern perfected rifles
of the Russians would very largely increase the mum-
ber of men likely to be seriously wounded, thus
necessitating a corresponding augmentation in the
Hospital provision ; and the present arrangement, by
which the Indian Field Hospitals, with their Bearer
Columns or Companies are advanced, and established

in the immediate vicinity of the scene of action, woul
have to be discontinued, and Bearer Companies should
be maintained as a separate and distinet organization
from Field Hospitals.

The rapidity of advance, and the eelerity of the
movements of such an opponent, the great magnitude of
the actions likely to be fonght, and the way victory on
either side would be pushed home, all have important
bearings on the medical arrangements to be made. Bu,
for the better understanding the usual medical require-
ments, and in order fo be in a position to readily medify

the arrangements under all possible circumstances, it will
be well to give the abstract organization of the normal
or standard Indian Army Corps, and it is hoped the
table over leaf may tend to elucidate the matter, and
show, at a glance, the rationale of our Indian Field
Hospital Regulations. An Indian Army Corps consists
of three Divisions of Infantry, each with its own
Divisional Troops ; a Cavalry Division ; and the Corps
Artillery and Engineers, in all, consisting of 21
Regiments of Infantry, 9 Regiments of Cavalry, 15
Batteries of Artillery, and 8 Companies of Sappers.

The following table gives the detail, and from it,
too, can be derived a synopsis or compendium of all
possible field medical arrangements :—
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DETAIL of an INDIAN ARMY CORPS.

1st Division

2nd Division

3rd Division

Cavalry Division ..

Corps Artillery

f lst Infantry Brigade .. {

' 2nd Infantry Brigade .. {

s

| Divisional Troops

1 Regiment British Infantry..
2 Regiments Native lufantry .

I Regiment British Infantry
2 Regiments Native Infanty .

3 Batteries of Artillery +
I Regiment Native Cavaley ..
1 Regiment Pioneers.

LI Lompany of =appers.

rlsl: Infantry Brigade .. {_3

+ 2nd Infantry Brigade .. '{

i Divisional Troops {

r]st Infartry Brigade .. {

+ 2nd Infantry Brigade ..

, Divisional Troops

J

lrlst Cavalry Brigade {

3 Batteries of R. H. A.
1 Heavy Bartery (Field)

=

Corps Engineers ..

Staff of Corps

5 Companies of Sappers

e F s . -n

t
i

1
!L'.’r.d Cavalry Brigade . .13

1 Regiment British Infantry .
Regiments Mative Infantry. .

1 Regiment Briti-h Infantry
2 Regiments Native Infantry. .
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I Hegiment '\.L'lm.hnuh}
1 Regiment V'ioneers L
1 LUI[I]].[Il) of Suppers o

1 Regiment British Infantry
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R

egiment Briti-h Infantry
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seiment Pioneers
Company of Sappers
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From foregoing detail it appears a typical Indian
Army Corps consists of 9,082 British and 17,202
Natives, or 26,284 of all ranks. It will be scen Staff
Officers and the 192 British Officers with Nutives
Corps are all included in the 9,082 British, as they
would be treated in the British Field and General
Hospitals. The Hospital accommodation for such an
Army Corps is calculated at 12 per cent. on the total
strength of both British and Native Troops, and this
would give 3,154 beds. This 12 per cent. of accom-
modation i3 divided between Tield Hospitals and
General Hospitals, nearly in proportion of four-
twelfths and eight-twelfths respectively, or to speak
more correctly, of the 3,154 beds, 1,100 are given

to Field Hospitals, and 2,054 to General Hospitals,
being 34'88 per cent. of the total aceommodation
for Field Hespitals, and 65:12 per cent. for General
Hespitals.

Of the 1,100 beds allowed for Field Hospitals, the
British Troops, including Staffand British Officers with
Rative Corps, get 400 beds, or 4 Field Hospitals ; and
the Natives 700 beds or 7 Field Hospitals. This, as
will be seen by calculation, is not quite in proportion
o the strengths above given; the British portion getting
20 beds in excess, and the Natives some 20 beds short.

Stremmth of
Arny Corps.,

Tospital
Frovislen.

Tatia of
Ficld to
General

Hospitals,




®
"his arises from the fact that the lowest Field Hospital
unit is 25 beds. : :

OF the 2054 bods allowed to General Hospitals,
690 are allotted to the British, and 1,364 to Natives
This, also, is not in proportion to strength ; the British
getting some 20 beds short, and the Natives 20 beds in
excess, Lt will thus be seen that the proper number of
beds, viz., 1,100 is present in the Field Hospitals, and
the full 2,064 beds are with the General Hospitals, but
the 20 added to the British Field Hospitals (in conse
quence of the Field Hospital unit being 25 beds) is taken
away from them in their General Hospitals, and viz
versa for the Nutives.

The 85,033 followers of the conventional Army
Corps are allowed Hospital accommodation at the rate
of 3 per cent. on strength, or 1,051 beds in all. This
8 per cent, is divided into Field and General Hospitals,
in the proportion of one-third and two-thirds respec-
tively, or, to speak correctly, of the 1,051 beds allowed,
850 beds are allotted to Field Hospitals and 701 beds
to General Hospitals (or 4-12 and §-12).

The Hospital accommodation, then for our Army
Corps, caleulated at 12 per cent. for troops and 8 per
‘cent. of followers, would be as follows :—

| Mo, IND-D{MII-

Field “uaﬁl:ﬂ*, Rritish 'Tr»nps TER 4 400
Field lHospitals, Narive Troops . .. 7 700
Ficld Hospitals, Pollowers .. .. .. 3} 3430
General Haospitals, British Troops i G
Genernl Hospitals, Native Troops i 1,45064
Genernl Hospitals, Followers ... e 701

| rag | 4205

The large number of followers, considerably more than
one to every fighting man, has always been a problem
for military men ; and it is now usnal to cut down tho
number to one follower per soldier, and the beds
allowed in above to followers in General Hospitals
would thus be reduced to, say, 438 beds. The beds
allowed to followers in Field Hospitals should not be
intorfered with, as so many of them, kahars, drivers,
dic., have to go into action.

Hospitals.

Total for Avmy Corps

In the Russian army there are no kahars, no grass
cutters, no private servants, and in a conflict with it
we, with our army of followers, all requiring to be
guarded as well as fed, would be ata great disadvantage,
and it is considered, by introducing the Home System
of Bearer Companies, Medical Staff Corps, regimental
bearers, and soldier servants, there would bea preat
saving in the number to be sustained from our Cis-
Indus base, and in operations in barren countries, like
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Beluchistan and Afghanistan, all such economy is desir-
able. As before stated, the proportion of British o
Native Troops is liable to change, and again referring
to the detail, it may be said the modifications would be
chiefly in the Divisional Troops ; British Rifles or Light
Infantry Battalions being substituted for pioneers ;
European, for Native Ca alry ; and Mountain Batteries,
European or Nati ‘e, for Field Batteries. It must be
rememberel the native drivers with Earopsan Moun-
tain Batteries are counted as fizhting men.

The sick provision of 12 per cent., and 8 per cent.,
for followers, thongh considered quite enough under
ordinary circumstances, would have to be increased if
the season was peculiarly unhealthy, or the number of
battle-field wounds likely tobe large, and it might
require extension to 14 or even 18 per cent., as in
Egypt, with a corresponding inerease for followers,

In defensive warfare, the proportion of General to
Field Hospitals would be much in favour of the former
and vice versa in offensive operations; and the ratio 4-12
of Field to 8-12 General Hospitals, would also be liable
to modification.  For instance, when an Army Corps is
marching en l'air, General Hospitals would be altogether
an impossibility ; and it may be said, the less secure
the lines of communieation, the fewer the General Hos-
pitals should be, and the great bulk of the sick and

]

wounded would be treated in Field Hospitals, in order
to take advantage of the protection afforded by the
Army. Similarly, if our opponent was a civilized power,
like Russia, we might expect the Geneva Flag would
be respected, and our unprotected  General Hospitals to
remain unmolested ; whereas, with a barbarous and
fanatical fos, such as the Afghans, onr General Hos-
pitals should be kept within the range of our guns.

By the aid of the foregoing and Detail Table, we
can readily caleulate the amount of Hospital provision
requiced for a Division, a Brigade, a Regiment, and
even for a Battery, or for any -combination of the three
Arms of our Army Corps. The value of sucha table
to the Principal Medical Officer of the Typical Army
Clorps will be apparent when we consider how often, on
Field service the General Officer in command issues
orders for a force to be detached from the main bedy
with some definite purpose. The detail of the column is
generally given, but even if not, the P. AL O has only to
refer to his table, and he can sce at a glanece the amount
of Hospital provision required, and can direet the P. ML
0.5 of Divisicns to prepare such Hospital accommoda-

tion as he sees is necessary, and with the Diyisions.

For example, we want to find the number of Field
Hospital beds required for the British Troops belonging
toa Division. Wesay: If 9,006, the British Troops
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belonging to the Army Corps, plus 76 Staff, are allowed
400 beds or 4 Field Hospitals, how many should bs
given to 2,360, the British Troops with a Division, plus
20 Divisional Staff Officers, and 5 of the Army Corps
Staff who, it is presumed, would accompany the Divi-
sion, or 23060+ 20+ 5=2335.

Thuos :— 9082 : 2385 :: 400=105 beds F. H.

Similarly, for British Troops belonging to Brigade
and Divisional Troops ; by adding the Brigade BStaf,
4, to 928, the Furopean Troops in a Brigade ; we get
932, and say.

0082 : 932 :: 400=41'04 Leds F. H.

And for Divisional Troops: 504, the British Troops,
plus 12 for Divisional Staff, and 5 Army Corps Officers
presumed to be attached, or 504+ 17=521. Thus:

9082 : 521 :: 400=22-94 beds.

Or British Troops.

1st Tnfantry Rrizade would require | 4104 Beds P. IL
2ol Intantry Brigade .. .. .. .. .. 417

Divisional Troops .........o....| 2204 o

S—

Total for Division 110502 Beds . H.

which corresponds with what we found above, or
105 beds.

11

In like manmer can be derived the Tield Huspital i
Beds for the Native Fighting Men of a Division : il

17,202 : 4819 :: T00=196-04

Similarly for the Native Troops belonging to the
Infantry Brigades and Divisional Troops.
For Brigades

17,202 : 1664 : : 700=67-70

For Divisianal Troops
17,202 : 1491 :: T00=60-67

Or Native Troops

1st Infantey Brigade would reguire | 6770 F. II. Beds.
2nd Lufantre Brigade. . .v..vs.oo| 67:70 =
Divisional Troops .. ...........| 60067 "

Total for Division . {19607 Beds.

which agrees with what we found to be necessary for
the native troops of the Division, viz : 196 beds.

By a like ealculation we will find the British por-
tion of each of the Brigades of Cavalry would require
20-11 Field Hospital beds, and, taking the two Brigades
together, they would require 58-22, and the native por-
tion of each Cavalry Brigade 44:76 or the two Brigades
together 89:52, while the Corps Artillery and Engineers
would give 26-64 Field Hospital beds for British Troops,
and 22'17 for natives. 3
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Tabulating them, we find the number of TFiecld
Hospital beds required for an Army Corps to be

Number of Field Hospitul Beds,

Army Corps. — — —3
ety Britoh, | Native,

105-02
G-t
105 02
RER-11}

It Dizision . i
2md Division ..
Bril Division

Cavalry Div

i 007
19607
e s 196 07
on & Corps Troops 11169

Total . s

30002 | Goy-un

or only a fractional point below that allowed, viz: 400
Field Hospital beds for British Troops, and 700 for
natives, or, total for fighting men, 1,100.

It is unnecessary to say the proportion of beds for
each Division &c. in General Hospitals, is also obtain-
able by calenlation from the Table.

Now, an Indian Tield Hospital, British or Native,
consists of 100 beds, and is separable into two divisicns—
Right and Left—each of 50 beds, and the Divisions can
themselves be split each into two sections or four in all,
named A. B. C. D, Hach section contains 25 beds, and
the section is the smallest unit of & Field Hospital. In
order, then, to see how the Field Hospitals allowel
‘should be distributed to the different branches of our
Army Corps, we must bear in mind the lowest Field
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Hospital unit is 25 beds, and allot 25 beds or a multiple
of it, or none at all. The preceding table, by the addi-
tion of the Field Hospitals for followers is reconstruct-
el thus:

Number of Field Hespitals.
Army Corps. —— — | Toul,
British, | Native. Followers
2nid Division 2
Srd Uivislon oo oo e 2
Corps Awillery and Sa :
Cavaley Diision e

et Divizion 1 ‘ 2

1 4
1 4
1 4

il
| 83 |43

We can readily reckon from the Detail how many and
what Field Hospitals or sections thereof should accom-
pany any given force; but speaking generally, Field
Huspitals attached to Divisions should be equally

4 |7

Total |

divided between the Infantry Brigades, and in any split-
ting up of Field Hospitals, it is well to remember sections
Aand B on the Right Division is better equipped than
Left Division—Sections € and D, and  that next to A,
section. (C would be the most independent, then B, and
D last. Section A should be always ths Head Quarters
of the Field Hospital,

There is no separate Medical or Hospital establish-
ment allowed for Field Hospitals for followers.  Their

Namber of
Field Iose
pitals with
Army Corpe.

Fallowers
treated In
ative Field

o
eapitals.
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requirements are met from, and they are treated in, the
Native Field Hospitals.

The regulations regarding Field Hospitals, their
- gstablishment and equipment, their position in camp and
on the line of march, will be found at paras 39—T735, A
Indian Army Circulars, 1884, Clause 82, and Clanse
171, A. C. 1885, and their appendices.

It is contemplated in the regulations that Britih
and Native Field Hospitals, or sections thereof might
be combined or encamped together, and it may be re
marked there is but little difference between Dritish
and Native Field Hospitals in respect to medicines
surgical instruments, applianees, books, necessaries,
stationery, and furniture ; whereas they differ consider.
ably in regard to personnel, camp equipage, clothing
and dieting. Anyone acquainted with the habits an
customs of the natives will know where to look for dis-
agreements in scale, and in cases of emergency, many
articles can be horrowed, and deficiencies made good.

Tield Hospitals are equipped only for three months,
and all expenditure from the stores authorised fur
corps units, will be replenished from the Field Hospitd
stock.

15

The mode of packing equipment, trausport, and
weights of the different packages comprising British
and Native Field Hospitals, will be found in the
Report of the Field Hospital Committee, Caleutta, 28rd
February, 1885

Field Hospitals are intended for the treatment of
the sick and wounded of the foree to which they are
Beyond the first dressings applied by the
Medical Officers with corps, and by the Bearer Column
or Company, at the dressing station, all operations and
other necessary treatment for the sick and wounded of
the fighting line are carried out in the Field Hospitals,
and here the wonnded get, for the first time, compara-
tive rest and comfort after the heat of nction.

:|[[:l£_‘|n‘=.L|.

Field Hospitals must therefore be pre-eminently
mobile and should conform with the general formation
of the force, and -only become stationary when, from
the number of sick and wounded, or from want of
transport, they eannot be moved, and as soon as these
impediments can be reetified, must immediately join
the force.

Unlike the arrangements for a purely British force,
acting against a Buropean power, there is mno separate
Bearer Company organization. The Indian Bearer
Column or Company is merely a portion -of the Field
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Hospital equipment and establishment, pushed forward
to the fighting line for the purpose of suceouring the
wounded near or where they fall, and conducting them
to the Field Hospital ; an Indian Field Hospital itself
performing most of the fanctions of the large dressing
stations of Buropean Armies. As soon as the Bearer
Column brings in the wounded, it merges into its Fiekl
Hospital. Each Fiold Hospital should be able to equip
two Bearer Columns, The regulations for Bearer
Columns, the orders for the formation and position of
dressing stations ; together with detail of a Bearer
Column are to be found at paras. 58—T70, clause 82,
and appendix A. C. 1884, Patients taken into Field Hos-
pitals bring their arms, kits, accoutrements, bedding,
clothing, diet utensils, and unexpended portion of their
day’s field ration with them.

‘While in Hospital, field rations will be drawn by
the Medical Officer in charge, and will be cooked under
Medical instructions, The field ration thus treated is
supplemented by such medical comforts as may be
necessary from the Field Hospital stock. See note,
Appendix E, page 47, Field Hospital Regnlations, on
subject of diet for European and Native sick.

A small quantity of bedding, clothing, and diet
utensils are allowed on the Field Hospital scale for
special cases.
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Dandies are used for the sick and wounded to lie Bedding.

on,and when the number of dandies is insufficient,
12 lbs. of straw and a water-proof ground sheetis
issued to each patient.

The slightly wounded, and those sufficiently re-
covered befors the Field Hospital requires to be evacu-

' ated in anticipation of an action, will return to their

corps ; but the seriously and severely wounded, and
those not likely to become effective within a reasonable
time, should be sent to the base.

Patients in TField Hospitals being still in the
immediate vicinity of their corps, all malingerers must be
stopped here, as it is hopeless to expect to got them again
to the front, once they have been passed to the rear.

To admit of the regular and systematic evacuation
of sick from front to base, or from Field to General
Hospitals, Rest-depdts or etappen Hospitals are establish-
¢d along the lines of communication, where the sick and
wounded may rest and have their requirements aftend-
ed to. ‘They are also of great use to troops advancing
to the front in rapid relief. These troops being sup-
plied with but little ambulance, can drop those too sick
to travel at the Resi-depst, where they remain until
they are sufficiently well to rejoin their corps, or be
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returned to the base ; and the smaller the proportion of
sick carriage in the possession of corps, the greater
need for Rest-depits along the line of route. Buildings,
when practicable, should be used for Rest-depéts, and if
not available, tents of the heavy camp equipment char-
acter should be issued.

The General Officer in command directs where the
Rest-depiits should be formed ; but the nsual Rest-
depiit distance is about 20 to 30 miles apart by read,
and—if no ambulance railway carriages are supplied—
about 100 miles by rail. Regulations for Rest-depits
will be found in paras. 71-74, clause 83, A. C., 1884
It will thus appear Rest-depits are stages, between the
Field Hospitals at the front, and the General Hospitals
at the base, and on the lines of communications.

As the Field Hospital aims at quickly putting the
sick or wounded man in a place of safety and compara-
tive comfort, the object of the General Hospital is to
afford him every comfort, convenience, and aid to re-
covery which the circumstances of warfare will permit
of. With this end in view, General are worked like
Station Hospitals, having all the necessary appliances,
surgical, medical, and dietetic. They are dieted Hos-
pitals established at the base of operations or other suit-

19

able locality on the lines of communication, for receiv-
ing the sick and wounded from the front, and for
replenishing the stores of Hospitals in the Field.

Hach General Hospital has a pack and accoutre-
ment store, and a medical store attached to it, and
depits for British and Native Troops arve established in
its vicinity, to which discharged men ean be sent, and
from which necessaries for those in Hospital can be pro-
vided. As Field Hospitals are intended for the treat=
ment of men of its own force, General Hospitals are
for the treatment of men detached from their corps or

¢ division.

Field Hospitals must be prepared to move at a mo-
ment’s notiee with its own force, whereas General Hos-
pitals are for the most part stationery, and are only
advanced as the whole or a great part of the Army
Corps advances.

Whenever practicable, buildings should be ntilized
for Greneral Hospitals, otherwise heavy camp equipment
tents, Gleneral Hospitals are equipped for six months;
and must replenish the Field Hospitals from their stores.
All General Hospitals are based on the scale of 100
beds for Buropeans and 100 beds for Natives. Officers,
Warrant Officers, and Native Officers are admitted into

Military
Depots:




20

General and Field Hospitals, and are allowed separate
aceommodation. Orders for choosing sites for General
Hospitals, and other regulations affecting them, will be
found in paras. 1-144 and Appendix, Clause 82, A. C,,
but it may be stated General Hospitals, when praetie-
able, should be in open spaces near towns, and net
inside fortresses or fortifications ; and small General
Hospitals in very advanced positions would be, in
reality, only large Rest-depdts or Etappen Hospitals,
and the number required would depend on the length
of the communication line.

It will be seen from above account the General
Hospitals on Field Service in India answer the purpose
of “ Advanced Depit of Medical Stores,” * Stationary
Hospitals on the lines of communication,” “ General
Hospitals at the base with Military Depit attached,” and
¢ Depdt of Medical Stores at the Base,” of the Home
Army. The great difference being, that in_ the Home
Army the medical store depits are not attached to Hos-
pitals, but are under the P. M. Officers of the Base and
Communication Line—independent organizations :—and
that there isa Military Depot attached to each General
Hospital in India,

G. 0. No. 30, 13th April, 1885, says the Military
Depdt “ Will accompany the hospital on active service
% when and where it may be moved or established.”
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It is not quite clear why every General I{c:spital should
have a Military Depdt with it.

1t now only remains to ba said each corps-unit has Corps-ust.

o Medical Officer and Medieal Subordinate attached,
the equipment, together with rules for guidance, will
be found at paras 28—38, clause 52, A, C. 1884. While
the Medical Officers with corps-units should not allow
sick or unfit men to remain with the corps and encum-
ber the front, they should do what they can to prevent

shamming and scheming, and no man shonld be sent Shsmmisg.

to Hospital for treatment unless he requires it. With
the field panniers now supplied most trivial cases can be
dealt with. It should be remembered a picked strong
mule must be given for the panniers, as they weigh o
stone more than the usual mule load.

To recapitulate, then, a man falling severely Sl

wounded in hattle is tended by the Medieal Officer with
his eorps tintil the staff of the Bearer Column arrives,
Field Dressings (Appendix D, clause 82, A, C. 1884)
are issued to 10 per cent., of fighting men. These, with
the other surgical materials at his disposal, are applied
by the Medical Officer with corps, and in this he is
assisted by Medical Officers attached to other corps of
the same division, which are not engaged. When the
staff of the Bearer Column arrives, the wounded man is
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temoved to the dressing-station, thence to the Field
Hospital, which has been so placed as to preserve touch
with the fighting line. The I]l'(:"—ii!lg station shonld be
heyond the range of rifle fire,.and the Field Hospital
wide of From the Field .”.:}.‘.pi.i.'l]
ke is sent fo the General Hospitals on the line of com-
munication, thence to General Hospital at the base of
operations, halting on his way, from time to time, at the
Rest-Depots.

Lrtillery  distance.

We now come to the all important subject of trans-
port, and unless this is efficient, our Field Hospital
Regnlations are mere Tabula rase. Two kinds of trans-
port are allowed to the Hospital Service, viz :—Trans-
port for material, and Ambulance or sick transport ;
oddly enough, and in eurious contrast with what obtains
at Home, neither kind of transport is under the eontrol
of the Medical Officer ; but is administered amd con-
trolled by a distant Divisional or Brigade Transport
Officer. This system is sure to lead to frietion and con-
sequent loss of efficiency in actual warfare. Even now,
we have the confusion and ambiguity of the “ Bearer
Column ™ of the Transport Officer and the “ Bearer
Company ” of the Medical Officer.

The whole aim of modern transport is to confide the
necessary bransport to commanders of eorps-units, and to
charge them with the responsibility for the mobility of
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the corps. Why then should Field Hospitals, whose
raison d’ étre altogether depends on mobility, be espect-
od to succeed when failure seems nunavoidable ?

TWhatever sophisms may be cited in favour of
disuniting the Medical Officer in charge of a Field
Hospital from his ordinary transport, he shonld, in
common reason, have command and undisputed con-
trol of the Ambulance Transport, both animal and
mannal. Any one acquainted with the present plan,
even in peace time, can see what little grip the Surgeon
lns over the ambulance, and, indeed, the same may be
said of the absentee Transport Officer.  The irregularity
in payment of the men, and the confusion arising from so
many possible masters is so deterrent, fow good kahars
can be indueed to join, and those now entertained being
chiefly employed in punkah-pulling, shifting Clommissa=
riat stores, tending Government gardens, and such like
eoolie work, have forgotten whatever they knew of sick
bearer work, It may be said the “new hands” are nok
good, and the * good ones” are too old. The scheme for
ambulange sanetioned (No. 1376, C Ximnmsse=t), though
complete enough in itself; is, in the writer’s opinion,
the play withont Hamlet, and he thinks, no matter how
elaborate and apparently perfect the plan may appear,
if the Surgeon’s authority is not paramount, the ambu-
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‘lance will break down. He is convinced the system
“will snap and collapse when war is actually upen us;
but fears it will be, unfortunately, then too late to
improve it, and the shortcomings will be laid at the
door of the Field Hospital arrangements; and Adminis-
trative and Executive Medical Officers will be blamed
for a break-down which they foresee, but are powerless
to prevent.

Be this as it may, the field ambulancs allowancs is
5 per cent. on strength of Troops, and one per cent,
on that of followers. This sick carriage is divided into
dandie and animal earriage thus :—

Troops, [ Fullowers.

.I]nmiie rat e
Animal .. ..

Dandie .. ..

1 per cent.
Animal .. ..

4 per ceut.

3 per cent.
2 per cant.

The animal to be the one most suitable to the country,
— the camel—has been chosen for Afghanistan. The
camel is probably much inferior to mules, ponies, don-
“keys, or even pack-bullocks for sick-carriage, and any
“one who has seen a camel with his Kajawah carry a
“couple of sick men, must be struck by his stubborn
ungainly gait, shaking the occupants with every step
“he takes, and making their giddy perch a most undesit-
“able seat. When used they should be equipped with the
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Tglish eacolets and litters, and would be very nsefol
on o desert march, such as an expedition through
Nushki into Registan, to repel any attempt to turn our
Joft flank by a march across the vast sandy plain ex-
tending from the Helmund towards Kelat.

In modern warfare, Cavalry are frequently many
days in advanee of the main body of an army, and the
question of ambulance for them, .cgp-ecin")' during
forced marches, presents many difficulties.  If the paco
is slow, the dandie can keep up pretty well, but in
rapid movements, such as those undertaken for the
goizure of advantdgeous strategical positions, somie
specdier means must be adopted. Asa rule, wounded
troopers ave brought on between two comrades, thus
depriving the force of the services of two men in addi-
tion to the disabled one. (Cacolets, carried by the
alloway, known as the mounted infantry pattern, a
E;trung, solid, little horse of about 14 hands, wonld,
under ordinary circumstances, be able to keep pace
with the cavalry, and if trained this class of animal
could be used for litters, Usually the animal might be
led by a man on foot, or, if greater speel was necess-
ary, by a mounted man, or the driver could cccupy the
off cacolet or litter, only one patient being taken.

Ambulanes
for Cavalry.
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Camels could also be used in a similar manner for this
service ; but their swinging gait would make the litter
or cacolet far less comfortable travelling, The big
mules in India are all taken up for Mountain Arillery
and the small ones, 11 to 12 hanls, would not be. suit-
able for the Dnglish cacolet or litter. IF, therefore,
mules are to be used with mountain equipment in this
country, a special class of animal is necessary.

For Infantry, if carts cannot travel, the mule, the
pony, the donkey, ean be used as pad animals, Bome of
the donkeys ahout Quetta ean carry as much as 16 or 17
stone : their small size, docility, and the readiness with
which they find their own fodder render them very use-
ful and suitable as sick earrisge ; or litters of various
kinds might be constructed, such as the one in use in
Persia, which consists of a palanguin shing between
two mules or ponies; a native charpoy with the legs up
may be used across the back of a pad animal for con-
veying a man lying down.

However, there is a good cart-road all the way
to Kandahar, and light service carts with mule trans-
port, would be the best mode of conveyance for all
but the seriously sick or wounded.

Broken limhs and serious cases will usually require
“ carriage by hand, and the Lushai dandic with cover 3
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pow authorised for Field Service, The usual number of
bearess was four per dandie, but it is understood in future
five will be supplied with each dandie in operations be-
vond the Indus. Two chagals are issued with each dandie,
;mtl it should be seen that they are filled with fresh
water before starting ; and ab the outset of a campaign
it should be ascertained if they hold water. To make
{hem effective, when new, they should be sonked in
water and then greased. New puckal niussaks should
be similarly treated.

The wheeled carrier for the dandie would be of The Carrien,

great service where the reads were tolerably good, and
would, even over rough ground, be easier for sick men
{han dandies carried by inexpert bearers the carrier
could only be used on the lines of ecommunication, and
should not follow  foree into, the field.

If possible, the transport, as well as the personnel Fabol,
and material of Field Hospitals should be kept together M

from the outset, and start by train as complete units.
In his ovidence before the Earl of Morley’s Committes,
Deputy Surgeon General Ekin, C.B., says :—On the
¢ marel down from Kabul to Kandahar, we were much
# more independent in this way: we bad our Field
. & Hospitals equipped, we had our carriage entirely in the




“ hands of our Medical Officers, and that earriage was
% provided for us before we started.” Thus equipped,
they were able to provide ambulance transport, of some
kind for the 800 or 900 sick brought into Kandahar,

At present the Hospital transport is not in ths
hands of the Medieal Officers, and as it is feared, in
view of the confusion, and on the plea of more press-
ing necessities elsewhere, it will be made up of all kinds
of carringe, the following table gives their earrying
powers—for Field Hospital purposes—expressed in Ibs,
and coclie loads.

Desription of Carriage. [ 1ba. | Fynienlent Expressed in Cooles,

Camel ... ovvevnn.| 3200 | As much as S coolies or 2 mules
Mule or Pany 160 | As much as 4 evolies,

Pack Bullock .. .. 160 | As much as 4 coolies.

Light Cart  .......| 4580 | As much as 12 enuliea.

Army Transport Cart | 960 | Az wnch ag 24 cooiies.
Dowkey ..........' 120 | As muchas 3 coolies.
S P A T T

If a Field Hospital is supplied with different kinds of
carriage, the mule would be the most moveable, eoolies
next, camels last. To ensure efficiency, all should be
mules, and whatever description is issued, a per centage
of spare animals should be sent, ‘and it must be
remembered mules and Banghy Burdars should be
supplied for the field panniers and petarrahs, and the
mules should be strong ones.
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Tt is confidently hoped, ’ere long, the Hospital
transport, hoth general anl ambulance, will be as com-
plete as that of a mountain battery—that it will ‘be
ander the commanid and eontrol of the Medieal Officer,
assisted by his Staff. The Medical Warrant Officer
who takes the dandie parties into the field of action,
would be the most approprizte man to have subordinate
charge of the Kahars.

To apply, then, the foregoing principles to an Army
Corps ordered to be mobilized for service in Beluchistan
and Peshin.  We have seen how the compesition of the
force may be altered ; and it may_also be increased by
the addition of a British Infantry Regiment to each
Brizade, or six altogether, and by the addition or
substitution of Mountain Artillery.

The strength and composition of an Army Clorps is

settled by Government. For instance, the strength of 7o

the two Army Corps ordered to be mobilized last spring :
diffored from one and other, The 1st Army Corps, which
was evidently, from its compaosition, intended for an
advance on. Kandahar or farther, consisted of 27,841
Troops, viz: British, 12,425 ; and Native, 15,416 ; with
27,833 followers. The Hospital provision was 12 per
cent. for fighting men, or 3,341 beds, and 3 per cent. for




followers ; and this accommodation, both for T["oqps and
Followers, was divided into 5-12th Field and 7-12th
General Hospitals. By calenlations similar to those ai
page 4 we find 1392 beds were allotted to Field Hos.
-pitals, and 10450 for General Hospitals, but when we
express the 1392 beds in lield Hespitals, we find thero
are 13 complete Ficld Hospitals and 92 beds over. As
before stated, the lowest Field Hospital unit being 23
‘beds, this gives us then 133 Field Hospitals and 17
beds over, which, as in page 5 is added to the General
Hospitals or 19659, or 1966, which was the actual
General Hospital provision. So much for the Troops:
now for the Followers. The 27,838 at 8 per cent. would
_give 8340, they were allowed 835. This, divided into
Field and General Hospitals in the proportion of 5-12th
and 7-12th, would give 3479 for Field, and 487°08 for
General Hospitals. The 3479 beds expressed in Field
Hospitals would be 3 complete Field Hospitals and
479 beds over ; but as the lowest Field Hospital unit
iz 25 beds, the 479 beds are taken as 50, making 3}
Field Hospitals, and the two beds thus added are taken
from the General Hespital beds, making the latter 485,
or, all told, 17} Field Hospitals, or 1,725 beds, and
2,451 beds in General Hospitals for the 1st Army
- Corps.
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In using the table at page 4, and referring to the
Army Lists of the different Presidencies, the establish-
ments of Corps will be found, and substitutions can be
readily made ; but it must be borne in mind that native
drivers of European Mountain Batteries are counted as
fighting men, not followers.

From paras. 1, 2, and 42, Clause 82, A. O, 1884,
it will be seen the whole hospital provision, as well as
the proportion of Field to General Hospitals is, together
with the position of the latter, settled by the responsible
Officers of Government—for example, for the present X
war in Burma the Hospital provision was 10 per cent.
on strength of troops, and 2 per cent. on strength of
followers, and the proportion was 5-10th Field and
3-10th Geeneral Hospitals, and the General Hospitals to
be established at Thayetmyo—enough has been said in
the foregoing to indicate the different factors likely to
ke taken into account by them in fixing the composition
of the force and Hospital provision.

For the purposes of this paper we will suppose the
Army Corps, whose strength and composition is given
in page 4—and which in a measure may he taken asa
prototype—has been ordered to be mobilized, that the
hospital provision has been_fixed at 12 per cent. for
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Troops and 3 per.cent. for followers, and that this aceom-
modation has heen divided into 4-12th Field and 8-12th
General Hospitals, and the beds distributed as in page 7.

We will assume the object of the Foree to Le
defensive generally, trusting to the Home Army making
an attaclk on the Russian line by way of the Black Sea
or elsewhere ; and always being in a position not only
to resist attack, but to meet the enemy when numbers
and strategical stand-points were in its favor, and fo
follow him up when defeated :—we will further take
it for granted the present Quetta force—but with its
own hospital provision—would assist in keeping open
the communications, and thus free as much of our Army
Corps as wonld be sufficient to cling to the Khojak line
with pertinacity, to offer a stubborn resistance to a
Russian foe advancing from the Helmund through
Kandabar, and fo give battle in the open if necessary.

The Principal Medieal Officer of sucha force should
bea strong and active man, and he should be consulted as
to the appointments of the Principal Medical Officers of
Divisions, and as far as practicable, the patronage of
appointments to field and general hospitals should be
placed in his hands, and his wishes as to Medical Staff
appointments generally, eomplied with. Nothing is s
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calenlated to make the machine work evenly and

smoothly as a thorough knowledge of all its component
parts by the foreman. When Medical Officers know,
and feel their advancement, their hopes of honors, and
decorations and rewards depend on the word of the P.
M. 0., they are much more likely to render him that
loyal and willing support without which success is un-
attainable.

General rules for administration will be found in
paras, 22-27, Clause 82, A. C. 1884, and Appendix.

* A Principal Medical Officer for the Cavalry Division,
25 well as Administrative Staffs for the Base and Com-
munication line would be most desirable, and it may be
mentioned the number of Medical Officers in reserve in
the Field Hospitals or on Field Serviee generally is in-
adequate, or so barely sufficient, that the least casualty
canses men to be transferred from one kind of duty to
another, just as they were becoming useful a their pre-
sent posts, and it should be a golden rule of active
service that no man should be moved fromy any hospital,
post, or corps, unless for promotion, the zood of the
service, or at his own request.
Immediately the orders for mobilization are pro-
mulgated, all ranks and followers, both public and

Pameity of
lll!dir?i.
Officers.
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private, should be medically examined, so that noman
could accompany the force who is likely to fall sick
and encumber the Army. The Medical Officer in
charge of the Hospital whera the men are treated, as
well as the Medical Officer who will have permanent
medical charge of ‘the Corps, shonld be members of the
Board, and it must be kept in mind that many healthy
men are disinclined for service, and “weeds” frequently
keen on going, but in neither ecase should their
wishes be met.

The troops of our Army Corps would be drawn,
for the most part, from Bengal, the Punjaub, and
Frontier Force; but, doubtless, Bombay and Madras
would send their quota.

Now, there are in Indin exactly 14} Field Hos-
pitals already prepared for service, wiz., 4 British and
10} Native, or the quantity required (page 13) for our
Army Corps. Those on the Frontiers, 1 British and
8} Native, are in every way complete for service ; while
the remainder, or those from Army Corps areas, have
all the packages ready, and require only to be filled, and
could, being on the lines of railway, be easily trained
to Mach in the Bolan. With the exception of No. 8,
British Left Division, at Rangoon, No. 11, Native,
Eastern Frontier, and No. 13 Native, at Rangoon, all
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the Tield Hospitals would be at once available, and
orders should be sent to Madras and Bombay for the
despatch to Mach of their Field Hospitals.

The 2 Native and } British required to complete
the 14} Field Hospitals could be proeured at Queta,
where it is understood 8 British and 3 Native Field
Hospitals, got ready last May, are now stored, or these
& Hospitals might be first requisitioned, the remaining
8} being obtained from the Frontier and Army Corps
areas. The Medical Officer in charge, assisted by the
Warrant Officer in sub-charge, should at once take over
the equipment, and, if possible, the transport, satisfy-
ing himself as to their completeness, reporting the same
o the P. M. O. of the Army Corps.

There need, then, be no trouble or confusion in
equipping our Army Corps with its 14} Field Hospitals.
Those required from the Quetta reserve should be pushed
on to Chaman, where a strong force must be main-
tained, and one English and three Native Field Hos-
pitals would be required there.

The Field Hospitals from India having been railed
to Mach, should be moved on to Quetta, Peshin Fort,
Sayad Hamid, Gulistan, and Killa Abdulla. Or, if the
Troops derailed at Mach, were marched thence in

Field Hos-
itals stored
ut Quetta.
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Brigades, the requisite complement of Field Hospitals
should aceompany them.

Similarly, if Troops marched wp the Harnai route, by
Brigades, the necessary Field Hospital accommodation
for the Force, having been railed to Kilat-i-Kila, should
march with its force to Peshin, by way of the Chappar
Rift and Kach.

On the march, Field Hospitals, both British and
Native should be close up to the eolumn 3 and on no
account must Regimental Baggage be permitted to
forge ahead of them.

To train such an army corps to Mach would take
gome 80 days, and it would be well to have some way-
side hospitals or Rest-depéts provided, and General
Hospitals established before the arrival of the Army
Clorps.  Unfortunately, the hot weather is the time of
the year such an Army Corps would be put in motion,
for the enemy could only begin his advance when the
winter snows of Afghan-Turkistan had melted.

The equipment for the General Hospitals required
?, should be obtained from the three Presidencies, and it
should be borne in mind that the seale is 100 beds
Buropean and 100 beds Natives, and that all General
Huospitals, formed either at the base of operations, or in
the field, or elsewhere must be equipped on this scale.

ar

The Indus line would be the natural base of such Tedus River
our Dase.

an Army Corps. All stores, munitions of war, men,
materials, and food, should be derived from the east of
this river, and in case of defeat it would be the position
taken up by the Army for a further stand. From page
7 we saw the Army Corps shonld have 2,054 General
Hospital beds for Troops and 701 for followers, or, if the
followers be reduced to one per fighting man, 438 beds,
or o total of 2,492 beds, and of this 2492 beds, 690
would be reserved for British Troops, and the remaining
1,802 for Native Troops and Followers, The following
table gives the position and number of beds of the
different General Hospitals Enropean and Native :—

2,402 ?eds.
"B | N.1364 | Foa

Labore s S, s aine 150 250 100
Kuirachi .o oo e nes 100 150 50
Ruk Junction i 200 100
Mach...cusoceidaanss 50 100 7
Queital . Sl ks 280 464 188
Kilat-i-Eila ...... . 100 s
Sha T 50 i

Sayad Hamid . ...... .. 6 100 i

Totals . .. 690 1,364 438

The Hospitals at Lahore would be mnsed by the
Bengal Troops and their followers, and from there,
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British soldiers could be sent to the different sanitaria
of the Himalayas—those belonging to the Punjaub
being sent North o Murree, &c., and others to Dagshai,
Kasauli, Landour, &e. The Sepoys despatched by rail
to their depits or homes, and the followers to their
homes.

The hospitals at Kurachi would be available for
British Troops invalided to England; and for British and
Native Troops of the Madras and Bombay Armies.

The hospital at Ruk Junction would be for natives
only, and here the Sepoys and followers of the Bengal
Troops proceeding north to Lahore, could be separated
from those of Madras and Bombay viz Kurachi.

The Hospitals at Mach would be for the conveni-
ence of Troops embarking or detraining there.

The Quetta Hospitals wonld be for the reception of
sick and wounded from the army of observation in
Peshin, The Hospital at Kilat-i-Kila for natives only,
would admit men going up and down the Harnai Line,
and the British General Hospital at Sharg would do the
same for Europeans, 3

If there was much press in the Bolan, in conse-
guence of the hurrying np of reinforcements or supplies,
the Harnai route could be unsed, for the sick retwrning
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to the Tndus, thus establishing an “in" and “out:”
under such circumstances, the Hospitals at Sharg and
Kilat-i-Kila would be very handy.

The small Hospitals at Sayad Hamid would afford Hospitalstor

the Chamsn
rest, shelter, and comfort to the sick of the Chaman ¥
Force, after the trials of their refurn journey over the
Khojak. They should, however, be passed quickly back
to Quetta. The Quetta Hospitals shonld be in buildings,
and, indeed, the same may be gaid of the others, When
buildings are not available, hastily-constructed huts of
sleepers, railway iron, and mud, would be preferable to

E. P. tents.

The Hospitals at Lahore and Kurachi could be Dies.
fully dieted ; but at the others there should be only two
or three diets to choose from. Milk, Low, and Full
would answer very well ; any other articles required
should be made up from Medical comforts or extras. An
ample supply of peptonized cocon and milk for cases of
enteric fever, and dysentery should be available.

Along the line of railway, the cantonment hospitals Best-depots
at Mooltan, Sukkur, and the like, should be utilized as
Rest-depbts when required, and it would be well rto
organize sanitary trains for the accommodation of sick
convoys, Similarly, Rest-deptts should be formed along
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the Harnai and Belan routes, and between Glurkai an
Kilia Abdulla ; and hetween the latter place and Quetia,

General rules for sapitery guidance in the Fiell
will be found in the Bengal Medical Regulations, Sec. 17,
paras, 60-82. The Medical Officers with corps-units
are sanitary officers to the corps, and one of the Medicl
Officers of each Brigade should be nominated for charge
of the Brigade Staff, and be directed to look after thy
sanitation of the Brigade, The Staff Surgeon of each
Division would, under the P. M. O. of the Division, aci
as sanitary officer ; and the P. M. O. of the Army
Corps should he assisted in sanitary duties by a speeial
Medical Officer ; but it must be understood, the P, M,
0. of the Army Corps is himself the sanitary officer,
and the others only his assistants ; and the rule is that
the senior Medical Officer on the spot is the sanitary
officer.

In consequence of the barrenness of Afghanistan,
and the seareity of vegetables, seurvy is very common,
and so is scorbutic dysentery. Lime Juice should bo
issued fo Buropeans and Amchur to the natives. This
latter, as its name implies, consists of peeled mangoes.
The green mangoes are peeled, the stones removed, and
the cut pulp is sun-dried. 67 grains of Amehur con-
tains 10 grs. of Citrie and Malic acids, and are therefore
equal to one ounce of Lime Juice. The Amchur is

'
e ag o condiment, and ean be eubstituted for Lime
Juice when seurvy is present. Tn the writer’s opinion,
sithet of thesd anti-scorbuties shonld' form a part of the
doily ration in the feld. Tt is the only way toprevent
ccurvy, and it should be borne in mind the inwptiun of
this-a;:.«l its allied diseases is frequently very obseure.

Tt is nsual to issne o mieat ration’ at least once’ a’
wook to Native soldiers and no donb it is very beneficial.
1t may be added, too, that on Field Se‘rvin'u,-. th?' nati*_rf-
frequently sees the necessity of abandoning i ?f'lgs'
prejudices about food, and under the narho of lmedmmta,.
will take anything, from' rum to extractum  carnis
when sicks

No. 8 Tield Hospital, of which the writer had

- mnd Natives

charge during the last war, was partly’ European and -

partly Native, and he found no difficulty in the manage-

ment of theni with regard” to'food. One precaution he'_
would advise, viz : that great care should be' taken to

keep the arms and ammunition separate ; there is not
pueh likelihood of there being a mistake about the arms,
but the Boxer cariridges in paper are not unlike the

Martini-Henry, and he has seen the substitution of one.
for the other. Rest-depbts should invariably accommo--
date Natives as woll as Buropeans, They can be kefpt
a little apart; but a Medical Subordinate, and a Hospital

Eui
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Assistant should be allotted to each ; then one Medical
Officer could readily manage all.

As the limits of this paper will not allow anything
like a detailed description of the chief diseases likely to
arise on Field SBervice in Beluchistan and Peshin ; nor
yet the best mode of their prevention and cure, the
writer takes the liberty of referring to the Director Gene-
ral, Sir Thomas Crawford’s Memoranda for the Suakin
Foree, A. M. D. Report, 1883. It treats of anbiseptics,
sanitation, wounds, diseases, and disinfectants, and
everything said in thatiarticle will, muiatis mutandis,
apply with equal foree to campaigning in Afghanistan.

In dealing with the Hospitals of an Indian Army
Corps, it will be best, for a time, to altogether abstract,
in the logical sense, the difference in race ; for, as far as
hospital provision is concerned, they are alike, and thus
viewed, there is but little difference between the Home
and Indian regulations. v

With respeet to Field Hospital equipment, the
carpenter’s tools should belong to the Hlospital, and not
to the carpenter. By the time the carpenter joins the
hospital he has either lost or sold most of his tools. It
would be easy to select snitable ones from the stock of
any good native tradesman ; and such tools as tinker’s
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seissors, drills, triangular files, punch with matrix and
wire eutter would be found very handy in improvising
hospital appliances, Each Ficld Hospital should also
be supplied with some native reaping hooks, called
“ Darati;” they would be very useful in clearing the
ground for encampments and other purposes,

The empty kerosine oil tin, writer found most use-
ful. It is only necessary to set fire to the few remain-
ing drops of oil in if, wash it out, and it ean be nsed
for hoiling water ; and being so thin it is peeuliarly
adapted for this purpose in a country where firewood is
so scarce. A board with a hole in it, placed over the
tin makes an excellent commode, which article is most
necessary in a eountry where, in addition te camp
diarrheen, the drinking water is, in many cases, pur-
gative.

The tin makes an excellent filter ; eut into strips
can be used for splints; opened along the length it
makes a good water-trongh for surgical cases ; in fact,
it would be endless to enumerate all the uses it can be
put to.

No other can is so serviceable.
Broken hamboo poles of tents make good water

pipes, rails and sleepers good huts, *boosa ™ good beds,
and many other articles might be mentioned which

Rorosing
[
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come in handy, and on this subject of ** improvisation”
reference should be made to Appendiz VI, A. M. D,
Report, 1833,

No matter what efforts are made to keep down
correspondence and refurns, there will always be a
considerable quantity of hoth, Unfortunately the
writers supplied from Clorps are usually very bad, and
the Medical Officer has to do most of the office work
himself, Junior Medical Subordinates, with a small
Staff Salary, could do the work efficiently, in addition
to their own ; and a t.;'pogmph-fo‘r issuing orders; when
several copies are required, would be very useful to
Principal Medical Officers.

 Having seitled, then, the number, position, and
sources-of supply of our General Hospitals, it now only
remains to be said where our Field Hospitals shounld be
placed. As hbefore stated, they must preserve touch
with the Brigades or Divisions with which they are

associated. Buildings, if available near the scene of

action, should Le utilized, especially when the Hospitals
hecome immaoveable, and inorder to foresee where Field
Hospitals ave likely to be wanted, and bie in a position to
anticipate the possible hospital requirements of different
developments ; the Principal Medical Officers should
- have clear conceptions of the nature, scope, and object
of the operations likely to be undertaken, and they
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should not enly make themselves acquainted with the
medical-topography of the country ; but should also
study it from a strategical point of view.

Their ealculations and designs would be more per-
fect and intelligent by the knowledge: that for the
defence of the Khwaja-Amran range it wonld be neces-
sary to have aJarge foree at Chaman ; that the Khojak,
the Roghani, and the Gwajha defiles would have to ba
guarded ; that the main body of the Army Corps
would be drawn up on the Gulistan-Killa Abdulla
line for battle, and in the event of the enemy forcing
the range, and on his emerging from “The dark shadow
“yonder that marks the pass mouth,” would be ready
to fall on him in flank ; that in case of defeat we would
retreat on our supports at Quetta, by way of the main
road over Ghazarband Pass, and that retirement wounld
also be possible across the plain of Peshin to Kach and
down the Harnai line ; and that if the conflict at the
foot of the mountains resulted in our favour ; and the
enemy thrown back on his stores, guns, and bagmge,
retreated in disorder on Kandahar, it wonld be our
duty to follow him up with vigour and crown our
victory.
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SIR THOMAS LONGMORE
oN
AMBULANCE TRANSPORT.

[ Reprinted from Tag Proxsee of 20th May 1894]

Tuis Manual of Ambulance Transport,® by the
veteran Sir Thomas Lepgmore, is a most in-
teresting book. In India it is custemary with
patives to date events as having happened so
many years before, or after, the Mutiny, g0 we
congratulate this eminent medical officer, who
served through the Crimean War, in surviving to
publish another edition of his important work
thirty nine years after the beginning of that war.

He and his confrires, aided by Mr. Sidney Her-
bert, the Minister of War, and Miss Florence
Nightingale, by their unwearied exertions in-
duced the British public to take an interest in the
sick and wounded in war, 5o that now ambulanes
classes are popular institutions all over the United
Eingdom.

® A Mol u’.,ﬁwﬁuiaacr Transport Dg Surgeon

General Sir Thomas Longmore, Honorary Surgeen to
the Queen, Second edition, 1803, edited by Surgeor-
Captain W. A, Morriy, A. M. 8, pp. 453, Library 870,
with nearly 200 illustrations. Printed for H. M. Statiow-
ery Office by Harrison and Sons, St. Martin's Laae, Lon-
don. (lst edition publishad in 1868.)
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Sir Thomas exclaims against the misuse of the
term * ambulance " by the English, who persist
in bestowing this name upon any vehicle
which earries an invalid, whereas on the Conti-
nent all ther Earopean mnations understand an
#ambulance ” to mean a temporary hospital, with
all its equipment, *“ both in materiel and personnel.”

The first edition of this book was also the fir-t
attempt to give systematic information and in-
struetion on field hospitals and invalid transport,
o the author feels a pardonable pride in obsery-
ing that all tha Continental manuals on the
subject have been obviously founded on his
work. Many generations of students at Netley
remember Sargeon-General Longmore's lec-
tures, and though he is now enjoying his
well-earned retirement, wearing the laurels of
an “ Honorary Surgeon to the Queen,” he is
etill assiduonsly working for the benefit of the
pick and wounded, wisely associating with him-
gelf in his beneficent undertaking all the assist-
ants he can procure. These include the Direc-
tor-General of the Army Medical Staff, Bir
William Mackinnon, who is affectionately known
as © Jock” by all his admirers, from the Com-
mander-in Chief downwsards, and who has ob-
tained sanction for this book being published as
an official manunal; also eeveral officers in the
executive ranks of the Medical Staff, assisted by
their wives, who very kindly contribute sixty new
eketches, taken in various parts of the world,

(89

which form, as the editor says, * an artistic and
important feature in illustrating the text”
And last, not least, important contributions are
made by Mr. John Furley, of the St. John's
Ambulance Association, whose great experiénce
in duty with Red Cross Societies in peace and
war gives authority to this work, yet with-
out any inherent professional bias, since he
is a civilian pure and simple, being neither a
goldier nor a medieal man. His chapter on the
Geneva Convention ia very interesting, and he is a
most weleome ally of the hard-working doctors
and soldiers, for, though a eivilian volunteer,
his concluding paragraphs insist on the para-
mount importance of subjecting all the Red Crosa
Bocieties, military hospitals and ambulances in
time of war to military discipline. He even
gays it is better to have absolute obedience with
inefficient means, than the greatest wealth of
means without control.

This is a most important testimony in favour of
the opinions of those medical officers who are con-
tinually urging the necessity of exercising the
medical corps at the autumn manceuvres, with
tents, wagons, horses, carts, stretchers, panniers,
&o., a8 practice for the exigencies of feld service.
This practice i8 already ordered by the Conti-
nental Powers every year in the most business-
like manner, ambulance depots being established
in towns corresponding with the territorial divi-
gions of the army. But while thess Powers
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encourage the Red Cross Societies, these amateura
are in war restricted to the lines of communica-
tions, only being allowed to send to the front
delegates to distribute gilts, and to bring back
the sick and wounded, rooms at railway stations
being reserved for their use.

This is a tacit reproach to us, for both at
home and in India the railway refreshment rooms
and waiting-rooms are far inferior to those
of the Continent, while the only reserved
accommodation is for the police and the thieves
whom they are expected to cateh. Mr. Furley
says—and those who remember the remarks
in the papers dnring Lord Wolseley's cam-
paign in Egypt against Arabi Pasha will re-
cognise the justice of his remarks—' unwise
and unfair eriticism is made on the medical staff,
angry letters appear in the papers, though it ia
impossible in war to make such perfect arrange-
ments in a temporary hospital as will satisly
newspaper critics, but there is no limit to what
may be done in this direction by proper and
intelligent preparation and organisation in time
of peace, when it is easy to define the position
which a Red Cross Socioty should occupy in war,
but experience has proved what a hopeless task
this is during the turmoil and agony of a cam-
paign, and to what waste and extravagance an
absence of eystem inevitably leads.”

Mr. Furley details how all the Red Crosa Socie-
ties in Continental countries are afliated to the
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Central Committee in each nation, and saya that
besides this in Austria-Hungary two ancient or-
ders of nobility devete their personal efforts and
private wealth to the same organisation. The
# Teutonie Order” provides for feld service
forty-three columns, corresponding with the ter-
ritorial divisions of the army. Each column con-
gists of three ambulance ecarriages, one cooking
wagon, and ons fourgon (van), all completely
fitted for a campaign, The ¢“Maltese Order”
provides six complete railway hospital trains, each
composed of sixteen carriages, fitted with every
requisite and comfort. All these supplement
the army equipment, and are ready to be de-
ppatched with the army at a moment's notice.
In Russin the work of the Red Cross Society
is “ on a magnificent seale.” In [taly the National
Society hos a “ committee at each of the twelve
towns oceupied by the head-guarters of an
army corps, and has adopted for its varioua
gections the eame territorial division as thosa of
the army.”

# Fyen in Tarkey, where the Red Crescent has
been substituted for the Geneva Badge, the
latter has been recognised for all practical pur-
poses, and in 1877-78 ab least 50,000 sufferers felt
the benefit of the protection.

%To be entitled to this protection an ambu-
ance must provide beds for at least six patienta;”
but the Geneva Convention, Article 5, says  any
wounded man entertained in a house shall be
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considered as a protection thereto,” and “any
inhabitant who shall have entertained womnd-
ed men in his house shall be exempted from the
quartering of troops, as well as froma part of the
eontributions of war which may be imposed.”

Unfortunately the Geneva brassard, a white
band round the arm, bearing a red cross, has
had its privileges abused, and as the wearers are
held by the Geneva Convention to be mneutralin
war, some unscrupulous people have worn it for
purposes of trade, espionage and pillage, 5o thak
efforts should be made by all the Powers which
signed the Convention to protect the badge from
this pollution, or no doubt some States will with-
draw from the treaty,

Great Britain is one of the worst offenders in
this respect, for in August 1870 the so-called
Irvish ambuolance, composed of about 300 men,
landed ak Havre in a body, to the great astonish-
ment of the inhabitants. When next heard of,
these men were assisting at the defence of Chi-
teandun, baviog discarded the nentral badge™

* Surgical appliances, and all kinds of useful
and useless things bear the same sign,” and at
the Brussels Exhibition of Hygiene in 1576 the
writer felt quite ashamed of his country, for the
British section was full of so-and-so’'s patent
soap, patent corsets, patent toilet paper, &o.—No
wonder we are called a nation of shop-keepers |
The only thing connected with an ambulance
was one wagon sent over in charge of a com-
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missionaire who could not epeak a word of any
language but English, and who neither knew nor
cared anything about any hospital appliance.
The worthy man said he was in charge of Go-
yernment property, but only a month pre-
viously he had taken his pension, and he found
the sudden change from being Sergeant-Major of
the Carbiniers, to sentry over an old wagon
without any herses, so trying that he yawned all
day, and would he very glad when the show was
over,

This exhibition was full of the most useful and
ingenious inventions for saving life and relieving
pain, from all conntries, even from Worway, a poor
pation with a sparse population. Austrin and
Prussin are not rich compared with the United
Kingdom, yet each of these pations had provid-
ed an ainere a8 big o8 a good sized railway
station, in which was a complete hospital train
full of life-size dummy figures, showing how
every conceivable injury could be treated. Each
train had a kitehen-carriage, and a comfortable
saloon-carrisge for the medical staff, furnished
with every professional necessary, even with
books, and large coloured plates to refresh the
memory with details of anatomy. Compara
this organisation with our happy-go-lucky
want of aystem at home. At page 375 the author
says: " A carriage was made in1870, like a saloon
carriage, with eight bunks, which performed its
work eficiently, and in 1885-8a second carriage
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was added, arrapged in a gimilar mannoer,
except that there was no stove or sanitary appli-
ance." No mention is made anywhere of any subse-
quent addition to these two vehicles, so it seems
that the wealthiest nation in the world is not
ashamed of having accommodation for only sixteen
sick soldiers om all its railways at home. The
author mentions that the manager of the
London and North-Western Railway says that * if
ever the emergency should arise we should be
found equal toit"—yes, after the “ Battle of Dor-
king,” we suppose.

The Russians and the Americans have had ex-
cellent ambulanee trains for years, but we are not
aware that either of these great nationsisinany
danger of an invasion. Theauthor says the Russian
General Zavodovsky has devised the best and
cheapest system of conveying wounded soldiers
by railway, their stretchers being suspended by
ropes as shown in his diagrams Nos, 159 to 164,
60 it is satisfactory to know the Government of
India have adopted it, on the report of General
H. R, Browne’s Committee, at Agra in January
1877, on railway transport for guns, stores and
invalids. Quite recently, after the Railway Con-
ference at Simla, in September 1893, the Director-
General of Railways issued & circular to every
Railway in India, with working drawings of
Dr. Temple Wright's spring stretcher, so that
the public, as well as the soldiers, may travel
in safety and comfort in India. But Great

D

Britain is still incorrigibly indifferent to the
comfort of its sick and wounded, for when an
international competition was held at Rome in
October and November 1383 for improved am-
bulance vehicles, she sent absplutely nothing,
being content to be represented by contributions
from India, sent by officers as private indiviiuals,
The Britieh Medical Jownal, of 2nd December
1803, p. 1246, eaid these were unnoticed by the
Committee, as there was no one to look after
them, though they had been wsed on service.
As usual,  les absents ont towjowrs fort” If
she had condescended to compete, no doubt
ehia could have sent something excellent, for Bir
Thomas mentiens that in the Franco-German
war Government allowed the Hed Cross Society
to buy sume ambulance wagons from its arsenals,
and they were all shipped in pieces, but were all
put together and despatched ready for work in
five hours after landiog in France. They were
used thera continually all through the severe
winter 1870-71, and at the endof the war they
returned to Eogland in such good condition that
Government bought some of them back again for
its own use.

Transport of all sorts is universally admitted
to be one of the most diffienlt subjects of military
administration, especially for Indian wars, and it is
very graphically described by Captain F. C. Carter,
Northumberland Fusiliers, in the Journal of the
United Service Institution of India for October




( 10 )

1898, in his disgram C, showing the system of
tramsport by sections in the plaing and hills.
He assumes that stores, e, will be sent by rail-
‘way to the foot of the hills, then for section 1, over
mederate hills, plains camels can be used; for see-
tion 2, aplatean, a light 2-feet railway ; for sec-
tion 3, rugged hills, hill-bred camels, able to stand
eold ; for section 4, another plateau, the light rail-
way agaiu, or a ropeway ; for section 5, more rug-
ged hills, mules ; for section 6, khuds, coolies, All
Captain Carter’s sketches are most graphie, and
we ahould like to see his net hammock stretcher
tried, as it weighs only 8lb.,, and a patient is not
8o liable to be rolled out of it as out of a dandy.
The Government of India is evidently in
earnest about improving its transport, for it has
just spent £2,000 in prizes for improved transport
carts, while its ambulance carts are now far better
than they ever were before, the tonga having
a wonderful faculty of being adapted to cireum-
stances. Those who have seen the models of the
new transport carts, however, do not consider them
much better than those which we have in use ak
‘present, and if that is all that can be produced at a
competition open to the whole world, they think
Government might have got more for its meney by
trying experimentally, in full sized carts, all the
improvements sabmitted to it by its own officials,
We believe the first prize was won by an ord-
nance official, who knew what was really wanted
in & cart to stand the wear and tear of field service.
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The chief novelties seem to be (a) a wheel adapt-
able to either side of the cart; and (5) a hook
like a corkscrew for fastening the swingle-tree to
the stapla on the eart. A condition of the com-
petition was that the cart should be made entire-
Iy of metal, We believe this to be a mistake,
for in the extreme vicissitudes of temperatura
and climate for which Indian warfare is remark-
able carts made entirely of iron are bound to ba
destroyed in many ways unexpected by those
who have to use them, especially in the wheels,
Moreover, wheels made entirely of iron make a
most awful noise. Why not try celluleid, if the
well-known sheeshum wood is to go out of
fashion ?  Wheels and shafts are the weak points
of all carts, and it is a mistake to try to make
the poles of the new carts available both for
mules and for bullecks—mules are so expensive
that tley must always be far fewer than bul-
locks, so the carts might be capable of having
mule poles or bullock poles adapted, but
we think il a pole is to be altered to
gerve sometimes for mules and sometimes
for bullocks, it will be so full of jims as to be
weakened, and to give way, so that it can be
nsed for neither mulea nor bullocks, Considering
the amazing loads carried by ekkasin the Punjab,
we think il strange that Government has never
had any experiments tried with an improved Pun-
jab ekka, warranted not to jingle. The dangerous
zone of musketry has now so much increased
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ginée the introduction of magazine rifles and
more destructive bullets, that it seems highly
desirable to have large numbers of light cheap
vehicles to bring np ammunition to the front, and
to carry off wounded men when they return for
fresh cartridges. If the ekka pony were killed,
he is only one animal, as the name implies, and
thengh very hardy and streng, he is much
cheaper than a mule.

The varions arsenals are very interesting, and
the officials in charge are very polite in ex-
plaining the specimens, but unfortunately they
are widely ecattered, so that it is difficult to
visit them. Cawnpore is a very central station,
throngh which great numbers of officers pass,

¢ither on the march,or on transfer. It already
contains the harness factery, and the boot fae-
tory, both of them full of information for practi-
cal soldiers. Might we venture to suggest to
Government that it would be well worth while to
provide the harness factory with a godown
to display specimens, models and drawings or
photographs of all sorts of kik, gear, carts,
doolies, &e., so that any one who thought of
any improvement might ‘easily see there if
he had been antieipated, or not? Sir Thomas
Longmore's Manual has numerous descriptions
of doolies, carts, kajawahs, &e., which are said to
be very good and better than those in vogue, but
which have never been brought into use, though
reaommenided by distinguished officers,
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Gutta cavat lapidem non vi, sed sope eadendo
and all Government officials areso over-worked
that they have literally no time to attend to
anything but the current work of each day. But
it is impossible to ascertain what invention is fit
for actual use until itis tried on field service,
or at camps of exercise;if no active service
is in progress, so inventors should keep on
shouting to attract attention.

It seems curious that Sir Thomas Longmore
should say nothing about the Afghan war of
1878—81, though the Army Medical Reports have
plenty of interesting information about it. Nay,
more, thongh Paris is so close to England he
eays nothing about the last French Surgical
Congress, though this is fully described in the
Army Medical Report for 1801, published in
1593, the same year as this edition of his Manual.
The French are richer than the Russians, so
they have contrived a system which may be
briefly denoted the *tube and spring cage™
system for transporting wonnded soldiers more
eomfortably in goods wagons than by Zavodovs-
ky's system. To understand how diffienlt it
must have been to contrive this cage, which is
built up picce-meal inside the goods wagons, it
may be mentioned that no less than six people
have put their pames to it as its joint-inventors |
To our mind this seems a strong reason for trying
the experiment of the Military Service Museum
above mentioned at Cawnpore—" the Manchester
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of India"—whers the most skilful workmen
are already congregated. Dr 8. C. Amesbury,
of Roorkee, Brigade-Surgeon-Lientenant-Colonel,
I. M. 8, retired, has kindly allowad us to see
the drawings of his patent dandy which he
gent to Rome, and wa do not wonder at the
regreta expressed by the British Medical Journal.
The invention is highly ingenicus, and certainly
ought to be tried. He does mot mention the
precise weight, but says a mule could essily
earry four dandies complete, poles and all. He
divides the polein the middle, and holds the two
parts together in a socket, just as we see in the
case of a tent pole, The poleis provided with
two springs from which a hammeock dandy is
suspended by clews. It is kept open at each end
by these and by short rods, as shown in Captain
Carter's sketch., In the hammock lies a strong
water-proof canvas, which can be used 08 4 fenta
d'abri for the patient, or as a wrapper in which
dandy and poles can be strapped together. The
gprings can be adapted also to a tonga-pole or to
anordinary dooley or palki.

1t i8 high time that some serious step ghould ba
taken for the comfort of the sick and wounded
in war, especially mountain warfare on the fron-
tier, in which the Indian army is so often engaged.
Officers in India have shown how this can

be done safely and ecomomically, so it is the -

business of the press to remind the State of its
duty towards its defenders, Sir Henry Holland,

(16 )

the great physician who was renowned for his ex-
tensive travels every year in his autumn holiday,
says in his Hecollections of Past Life, that he
saw the sick and wounded in Spain after the great
battle of Vittoria, and remarks—* No spectacle is
more painful than that of the carriage of the
wounded, the sick, and the dying, in the midst
of a campaign. Itis the blackest page of war.
The trinmphs of the battlefield are all dimmed
in looking at this inevitable sequel. It is needful
to have seen it to comprehend it, for official des-
patehes and history tell but little of the reality.”
There are plenty of officers in India who have
seen this reality, and they can say that the sick-
carriage in the Afghan war of 1878—81 was no bet-
ter than in the Peninsular War thus related. Are
British soldiers really to wait till after another big
war for England to do her duty by them ?

This Review has been reprinted by the anthor
on his retiroment and distributed to Heads of

Departments, &c., with the following letter to the
Quarter-Master-General :—

[F. T.0.
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Frox
Brigipe-Svraeon-LIerT.-CoLoNEL
R TEMPLE WEIGHT, M.D., F.RCS.
To
Misor-Gexerarn E. STEDMAN, €, B.,
Quarter-Master-General in India, Simla.
Smamsamanrum, N.-W P,
3lst May, 1804,

Sir,—In continnation of my letter to you of
November 28th, 1803, 1 have the honour to sub=-
mit herewith a reprint of & Review in the Pioneer
of May 20th, 1884, whieh I wrote upon Sm Tao-
aas LoNayone's book on ambulance vehicles.

You will see by this that the most thoughtful
officers in the service are always contriving
improvements in trapsport, so I would respect-
fully press on your attention the suggestion to
make a sort of museum at Cawnpore in the Gov-
erpment Harness Factory for their information
and guidance.

1 gratefully recognize the improvements which
are being made in transport by Government, but
as India is now suffering unprecedented cala-
mities by the depreciation of ‘silver, over which
Government has no control whatever, it is the
duty of all loyal subjects to report how these
calamities may be mitigated.

The present ambulance tonga is the best cart
we bave yet had for the sick and wounded, but
itis expensive, costing Rs, 800, excluding the cost
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of the bullocks, so I write now to invite your
attention to a comfortable tonga which I dis-
coverad here, after writing the Review, and which
costs only Rs. 100, while the bullocks in it cosb
only Ra. 100 the pair, and to assure you it would
do remarkably well for the mative army, as I
have tried it myself, and with the sepoys of my
jail guard, all of whom are old soldiers with
medals, i.e., who have had field service.

It was invented for his own use by a sporting

zemindar here, named Syep Kunvasurp ALz

Mig, of Mokalia Eukkra, Shatjahanpur, and it is
very comfortable, both on metalled roads and
when going across country. The annexed photo-
graphs, size 5" x 4," kindly taken by CAPTATN
E. L, MacArester, oF Rosa, in the Rohilkhand
Rifle Volunteers, give a good idea of the general
appesrance of the tonga and bullocks, * choti zat &i
buddia,” i.e, trotting bullocks, which go three
miles an hour at a walk and six miles an hour at
& trob.

The following are the weights and measures :—
Weight of cart=19 maunds 5 seers.
TWeight of two bullocks=18 maunds.

Bullocks=>5 feet 8 inches long, and 4 feet 6
inches high.

Height of wheels=4 feet 3 inches,
Track of do.=4 feet 6 inches,
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Height from ground to floor of cart=2 feet
6 inches.

Ditto  to ridge-pole at rear of cart=T feat.

Floor of cart=4 feet wide at rear, 8} feet at
fromnt.

Do. =0} feet long, and it is covered
with a mattress of 1it, containing bhoosa 6 inches
thick.

Length of cart and pole=11 feet.

The local name for the eart is Lenroo, and it
has a split pole on which the driver sits, Between
the two halves is a box full of all sorts of com-
venient appliances.

If this is good enough for a SrorTive Rums in
peace, it is good enough for NaTive Borviems in
war, and all my sepoys agreed with me that it
iz much better than anything we had in the
Afghan war,

The top is much better made than in most
conntry carts ; and if you would like to have one
tried experimentally, the SByep would be proud
to get one made for you.

The whole vehicle is very eimple, as the photo-
graphs show, but its details are better than in
common couniry carts, yet it is quite capable of
heing fitted with the Milver spring strefeher, which,
I repeat, {8 intended only for bad cases, and which
is already in use for invalids on the Madras
Railway.

LR |

You and I, Bir, know very well our army is
absurdly small for the work which it has to do,
g0 we cannot afford to lose a single man unneces-
sarily,

‘The British public will probably never digeover
this till after ¥ tha battle of Dorking, " so we musk
do what we can to save life, Ihave already long
ago reported officially that the sick and wounded
are unduly depressed in spirits by the defective
transport accommodation on field service beyond
the reach of railways, and I feel morally certain
that if they know they will have comfortable
pmbulance carts to convey them from the battle-
field to the rail head, their spirits will be raisad,
and they will improve on every day's march,
instead of dying at every stage, ag they did in the
Afghan war,

I am now about to retire on pension, and when
1 have left the service [ will see if I can rouse
the British public to a sense of its duty towards
its patient and loyal defendars, whom it mow
neglects 50 shamefully in the matter of sick-
transport, compared with other civilised nations,
1 have, &¢.,
R. TEMPLE WRIGHT,
Brigade-Surgeon- Lieutenant-Colonel,

————
PIONEER PRESS, ALLAHADAD
N.~W. P,—INDIA,













describe the laborious series of experiments conducted by
him : it is sufficient to mention that he proved that varions

ic infusions, as of meat, turnip, hay and the like,
when exposed to the air invariably became turbid, with a
development of enormous numbers of living micro-organ-
isms; butif the same infusions were exposed to air that
had been rendered * optically empty,” or had been effi-
ciently filtered through cotton-wool, there would be no
mrhidjgty. no decomposition, no occurrence of bacterial
growth.

The conclusion is that the ordinary dust of the air,
invisible under ordinary circumstances, but rendered visible
by a ray of sunlight, and still more by an electric beam, con-
tains multitudes of organic particles, which are living, and
capable of propagating themselves in enormous numbers
when finding a suitable sidus.

The presence of bacteria has been demonstrated in all
kinds of sitnations. The atmosphere at sea, in the middle
of the ocean, may be conceived as being in the puorest
condition possible as regards freedom from organic and
organised matter. And so it is with regard to bacteria;
yet, in observations by Miquel at the Paris Observatory,
on samples of air brought from Mid-Atlantic and the
Mediterranean, from four to six germs have been found in
ten cubic métres, that is about 350 cubic feet. In air
taken nearer to the coast, within 100 kilométres (= sixty-
two miles), from six to forty-five germs were found in each
cubic métre, according as the wind was blowing from the
sea or from the shore. The almost absolute freedom of
sea air from germs is, of course, easily explained : there is
no source of supply, because they are not given off into
the air from a moist or wet surface, and any that do get
blown out to sea in course of time sink down and are
swallowed up beneath its surface, never more to return
into the air. An exception to this rule takes place in
stormy weather, when the water is blown about in fine

spray, and so distributes germs through the atmosphere.
Next to sea air, or even rivalling it in purity, is the air
of great elevations. Yet here, also, some bacteria have
been found to be present; about one per cubic métre,
according to Miquel, who examined samples from Swiss
mountains, including the Eiger, the Schilthorn, the Aletsch
Glacier, and others, at heights of from 6,000 to 12,000 feet.
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The effect of elevation is to lessen the number of bacteria,
even when the elevation is to a comparatively trifling extent.
Thus, while Miguel found in the park at K(antsauris 480
colonies of germs per cubic métre, at the summit of the
Pantheon not more than 2oo were present, the height of
the latter being 270 feet above the ground. In towns the
numbers found have varied ve?( greatly : in a cubic métre
of Berlin air in January Hesse found only 200; in the Rue
de Rivoli in Paris Miquel found 3,500 ; while Frankland
found 4,700 in St. Paul’s Churchyard in November. In
Dundee the average of a series of observations gave 8oa
per métre.

The air of enclosed spaces would naturally be expected
to contain more organisms than the air outside, and this
has been shown to be the case in very many instances. In
Paris, in a newly-built house, Miquel found 4,500 in a
cubic metre; in an old house as many as 36,000 ; while in
the Hotel Dieu he found 40,000 ; and in another hospital

g,000 germs, or more than forty in every thirty cubic
inches of air, the ordinary amount breathed in each
inspiration. In Berlin, Hesse has made corresponding
observations, finding 2,000 to 6,000 in dwelling rooms
and 35,000 in a class room at the termination of a lecture,
In this country the late Professor Carnelley and Messrs.
Haldane and Anderson, at Dundee, have made a lon
series of experiments on the air of dwelling rooms ani
schoals. T{:; found an encrmously larger number in old
houses, crowded and occupied by the poor, than in houses
of fairly good class, occupied by people in comfortable
circumstances. Thus while in houses of four rooms and
upwards the air contained, on an average, ning organisms
per litre (or 9,000 per cubic metre), in one—moqu houses
the average was sixty per litre. In schools ventilated by
mechanical means the average was 16; in those only
ventilated by natural means 150 per litre; in one case
there were boo organisms per litre (61 inches), or 300 in
each thirty inches of tidal air breathed ! i

The number present in the air normally, if one may so
say, or in fairly open spaces, is subject to variation, of
which the laws are beginning to be made out. The
influence of the season is marked, and a great part of this
influence is probably due to change of temperature, They
are most numerous in summer, in the autumn the numbers
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decline, they become still lower during the winter, but
with the commencement of spring begin to increase.
During the day even a regular variation appears to exist.
At eight in the momning and seven in the evening the
numbers are greatest, and they are least at two in the
morning and two in the afterncon.  Rain washes the air
free from bacteria ; during a time of drought they are much
more numerously present, being blown about by wind in
dust, etc. OF all the influences that have hitherto been
shown to act on their presence and multiplication in the
air, cold appears to be the most powerfully hostile to them.

ORIGIN OF THE AERIAL BACTERIA.

From whence come these swarms of living particles ?
The answer may be gathered from what has been already
stated as to their excessive rarity at sea and at high
elevations. The great source of their origin is the soil.
All varieties of soil possess a teeming population of mi-
crobes. As the upper surface becomes dried by exposure
to the air particles become lifted up into the air and
carried about by winds. On windy days in dry weather
the air always contains more bacteria than at other times.
Moreover, the lower layers of the air, those most in con-
tact with, or nearer to, the soil contain more bacteria than
the upper strata. And not only from soil or earth is the
bacterial population of the atmosphere derived, but from
all collections of dust, dirt, or mud, the ultimate origin of
which may have been from most diverse sources. In
dwelling rooms, or inhabited spaces of any kind, the air
might derive its bacteria from (1) the ceiling, walls, and
floor; (z) from the furniture ; and (3) from the occupants.
It is difficult to separate the first category from the second,
and they may just as well be considered together. There

' is mo doubt that the air-bacteria in rooms do principally
come from these sources. Prof. Carnelley at Dundee made
comparative determinations before and after the occupants
arose from their beds ; also before and after the beds were
made in the wards of the infirmary, and found that the
number of bacteria was increased to a very great extent
after the disturbance of the room and furniture so caused.
Dr. Tucker, of Boston, made similar observations .in the
hospital in that city, and found this to be invariably the
case. Affer the bedmaking, the air was crowded with
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germs, and as time went on and the ward became quiet,
the germs were deposited and it became relatively pure b

subsidence. These observations harmonise exactly wit

the carlier ones of Tyndall, who found that air that had
been kept perfectly at rest for a lengthened period became
absolately sterilized and free from spores. J:unelley found
the effect of disturbance to be exceedingly marked in a
boys’ school, in which the boys were told to stamp with
their feet on the floor for a short time. ** This they did
with particular vigour and gusto, raising a cloud of dust
which diffused itself throughout the room.” A second
determination was then made, which showed more than
thirteen times the number of germs that were present
before the stamping.

That the bacteria in air are largely derived from the
walls, etc., and furniture is further shown by the very much
greater number that are found in dirty rooms, in houses
that are old, and in places where the ventilation is bad.
The substance called *“floor deafening,” which is placed -
between the ceiling of a room and the floor of the room
above, is probably a good nidus for the growth of bacteria,
especially in old and dirty houses. Miss Johnston and
Professor Camelley analysed a number of samples from
different kinds of houses, and found (FProc. Roy. Sec. 1888)
that it contained 4.5 per cent. of combustible matter in
four-roomed—r.e., decent houses; whilst in one-roomed
houses there was as much, on an average, as 12 per cent.
This combustible matter is of course organic, and,
therefore, a nutrient medium for bacteria. In good houses
floor deafening is made of a mixture of mortar and ashes;
in poor houses a good deal of ashpit refuse, and very
questionable material, is often used. The washing of
floors will wash dust through the joints of the boarding,
and the drying will tend to lift particles upwards into the
air of the room.

It might be suppesed that bacteria would be derived
from the persons of the occupants, and to a certain, but
probably very limited extent, this is true as regards the
skin and clothing of human beings; but the breath does
not add bacteria to the air. On the contrary, expired air
is practically filtered free from germs; the lungs and air
passages act as a receptive and retentive surface for the
bacteria that enter in the air breathed. Professor Carnelley
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recently demonstrated this by cultivation experiments,
which gave a negative result; thus harmonizing with
Tyndall's previous demonstration, that the expired air,
towards the end of a respiration, was absolutely dark when
crossed by the luminous beam, that is, optically empty.

In the country, therefore, air bacteria are chiefly derived
from the soil ; in towns, from the dust and dried mud of
the streets ; and in rooms, from the walls and furniture.

In addition to these, what may be called mormal bacteria
of the air, pathogenic varieties may be present, due to
some special cause. Thus in the air of a ward with
phthisical patients, tubercle bacilli or their spores would
undoubtedly be present, derived from dried particles of
sputum, unless the most rigid and unremitting precautions
be taken to receive, and refafie all such sputa in properly
constructed vessels containing some suita,!:;le disinfectant.
Similarly the air of a room in which are scarlet fever or
small-pox patients would in all probability contain the
comfagium vipum of these diseases; and of all the specific

diseases it may be stated, that their contagia may be
present, to a greater or less extent, in the air immediately
surrounding a person suffering from the disease in its
infectious phase.

FATE OF AERIAL GERMS.

. Having alluded to the origin, we must now briefly men-
tion the eventual fate of the atmospheric micro-organisms.
Speaking broadly, probably the last resting-place of germs
is in the ocean. They are blown about from place to
place by air-currents, lifted up high into the atmosphere,
brought down again to the earth’s surface ; if they fall
upon the soil, upon housetops, or upon any dry surface,
they will shortly be again wafted into the air; if the soil
or surface is wet, aftera longer or shorter interval it will be-
come dry, and then the germs will recommence their travels.
But if they fall on water they cannot rise into the air again
unless the water be dried up. This may occur in a pond,
but not under ordinary circumstances in a river ; they are
carried from one stream into another, and eventually into
the sea, if they do not previously sink into the river's bed.
But having once reached a permanently flnid surface or
body they cannot be again disengaged into the air. Here
of course exceptions must be made, as in the case of the
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spray of waterfalls, or of the sea on a rocky coast in
stormy weather. P

One important point is to be noticed in regard to this,
inability of bacteria to escape from wet or moist surfaces;
the air of sewers has been found, contrary to expectation,
to be remarkably free from germs. Carnelley and Haldane
examined the air of the sewers under the Houses of Parlia-
ment; also of various sewers in Dundee, and found in
each sitnation that the number of micro-organisms was
much less in the sewer air than in the atmosphere outside.
On an average there were seven more per litre in the
outside air. They considered, from a review of all the
circumstances, that the few that were present in the sewers
were derived from the outside air; one fact in support of
this being that the proportions of bacteria and moulds
were found to be nearly identical in both—viz., as nine to
one in sewer air, and eight to one in outside air. The
sewage being lignid does not give off germs to the air,
unless it be subjected to disturbance and thrown into
spray.

If this be universally true that sewer air is free from
germs, the propagation of certain specific diseases, as
enteric fever, cholera and diphtheria, which are admitted
to be caused by a specific contagium, could not take place
by the mere breathing of gaseous organic impurities,
derived from sewage. But although this may be the rule,
there may be exceptions; and many outbreaks of disease,
enteric fever for instance, appear to have been satis-
factorily traced 1o sewer gas poisoning.

Nevertheless, the principle holds good, that bacteria
find their natural last resting place in water that is
permanently water, not liable to evaporation, and, par
excellence, in the ocean.

NATURE OF THE BACTERIA IN AIR.

‘The group of bacteria may be divided into the families
of ¢occace, or spherical bacteria, of which the two most
important genera are micrococcus and sarcima; and bacteriacee,
or rod-like bacteria, of which baciflus and spirillum are the
most important genera. There is also another group,
comprising beggiafoa and crenofhriz, not so important nor
s0 widely diffused. R

As regards their action they may be divided into those
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species that cause putrefaction, those that cause fermenta-
tion, those that are pathogenic, ie., capable of producing
disease, either in’ man or animals, and those that are
chromogenic, that is, pigment producing. Some species
are also phosphorescent, or photogenic. Broadly, from a
pathological or hygienic standpoint, they may be considered
either as pathogenic, that is to say, hurtful to man, or non-
pathogenic, that is, which have, so far as is known at pre-
sent, no prejudicial action on the human body: it is
important to bear in mind this proviso—* so far as is known
at present.”

v far the larger number of species known belong to
this latter category, most of them being termed saprophydes,
that is, plants which live at the expense of dead and
decaying organic matters. Of the forms found to exist in
the air naturally the greater number belong to this group.

According to Miquel, micrococei are much more
numerous in the air than bacilli: according to Fodor the
reverse is the case. Professor Percy Frankland has found
and described ten species of cocci and twelve species of
bacilli in air taken in various situations. Some of these
do, others do not liquefy the nutrient gelatine; some pro-
duce a white, others a coloured growth, various shades of
yellow and orange, red and pink being most usual. Up to
the present time very little is really known regarding these
arganisms. P. F. Frankland says :—* It is not unnatural
that the brilliant discoveries in connection with the etielogy
of infectious diseases should have absorbed the lion's share
of the attention of investigators in the field of bacteriology,
and that the non-pathogenic organisms should have come
to be regarded as comparatively uninteresting by the side
of their more formidable brethren. It must, however, be
remembered that the functions of the snon-pathogenic
organisms in the econemy of nature are as yet but very
imperfectly understood, and that as far as these functions
have been investigated they do not yield in point of im-
portance to those of the most virulent pathogenic forms.

* Thus the conversion of sugar into alcohol, the decom-
position of nitrogenous organic matter with elimination of
ammonia, the oxidation of ammonia to nitrous and nitric
acids, besides many other matural transformations which
are effected through the agency of such organisms, are
certainly not second in importance to the results, terrible
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as they often are, achieved by the pathogenic forms.
The organisms producing the above-mentioned changes
are known to be present in the air, and there can be little
doubt that the numerous other aérial varieties will in the
future be found to discharge important duties in the
laboratory of natare.”

The endeavour to isolate those germs that are known to
be pathogenic from air has not hitherto been successful,
except to a very slight extent. Miquel states that he has
never succeeded in isolating any with an evident pathe-
genic action. From hospital air, however, some cultiva-
tions have produced a purulent infection in gninea pigs,
and Hartmann and Emmerich have found the micrococcus
of erysipelas in the. air of a pos/-moriem room, as well as
the micrococcus of pneumonia (so-called) of Friedlinder
in the dust at the prison of Amberg. Cornet also has
succeeded in rendering animals tuberculous by inoculation
‘of the dust from phthisical wards. Notwithstanding this
small success in demonstrating the presence of pathogenic
bacteria or their spores in the atmosphere, it cannot be
doubted that they are frequently there. It is by means of
agrial infection that many of the spedific diseases are
commonly spread, and notably so in the case of measles,
searlatina, and whooping-cough. Tuberculosis also is
certainly spread by inhaling air that centains the specific
bacillus or its spores. So are anthrax and the malignant
cedema due to the septic bacillus, or oibrion sepfigue of
Pasteur. With regard to enteric fever, it is commonly sup-

osed to be spread through air as well as by water ; the

cillus typhi abdominalis might be swallowed, and so reach
the intestinal tract. Cholera is not so likely to be spread
in this way, inasmuch as the cholera spirillum has a very
feeble power of resistance to desiccation, and cannot
therefore retain its vitality long, if suspended in the air.

We are bound to believe then, that these specific pathe-
genic bacteria must nnder certain circumstances be present
in the atmosphere, even although bacteriology has failed
to demonstrate the fact, except in rare instances. There
are several reasons why they are not, and are not likely to
be, found in any great abundance. First, the atmosphere
is not their natural habitat, and therefore they do not find
in it the conditions that are faveurable to their continued
existence or reproduction: they do not thrive, therefore
they perish in time.
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Secondly, they meet with very active hostile conditions.
OF these desiccation is very powerful. Many species are
killed simply by this and nothing more. But probably
the influences of light, and of oxygen, are more powerful
still in attenuating and finally destroying hurtful forms. It
has been suggested that this is the reason that cultivations
of agrial bacteria have so frequently proved inert, their
characteristic properties having been destroyed.

The organisms, which at the present time are generally
allowed to be the actual causes of specific diseases, are
those of anthrax, leprosy, tuberculosis, glanders and
malignant cedema, which are all daeslly ; the micrococei of
erysipelas, gonorrheea, and pus; the sperilfum of relapsing
fever; and acfinompees, which produces actinomycosis.
Two others, the bacillus of enteric fever, and the spirillum
of cholera, though not absolutely proved to be the causes
of these diseases, will, in all probability, be accepted as
such on further investigation. There are about anether
half dozen whose connection with particular diseases is
extremely probable on the evidence which has, up to
the present, been furnished.

OF the ways by which these poisons gain access to the
body, whether by inoculation into the blood directly, by in-
halation into the lungs, or by swallowing into the pharynx
and stomach (which may either be swallowing of food, of
drink, or of air), probably drinking water and air are the
most usual and important ; and there can be no question of
the immense help to the prevention of disease that would be
afforded, if it were possible to determine the presence in air
or in water of these minute but deadly particles. It would
not be difficult to kill them if we did but know they were
present. But there lies the difficulty; and for the present
we must be content to observe and wait.

SANITARY INDICATIONS.

Leaving on one side the question of the determination
or diagnosis of the particular species present in the air of
any place, there may still be some useful object gained by
finding out approximately the total number of micro-
organisms as compared with the number present in
reasonably pure outside air.

The Dundee observers already referred to, Professor
Carnelley (whose recent death has been such a loss to
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science) and Messrs. Haldane and Anderson, came to the
conclusion that the air of a dwelling house should not
contain more than twenty micro-organisms per litre in
excess of the outside air, and that the ratio of bacteria to
moulds should not exceed thirty to one. The purer the
air the more nearly do the numbers of bacteria and moulds
equal each other, although bacteria in almost a!l cases are
more numerous than moulds. In the outside air in guiet
places in Dundee the bacteria were found to be as 2.5 to
every one mould ; in the street during dry dusty weather
the ratio was as fifteen to one. Themore the air becomes
vitiated the more do the bacteria increase, but not the
moulds, becanse moulds come from the outside air while
bacteria come from the walls, etc. of rooms, especially
when dirty and ill-ventilated. A §

The standard of purity just given—viz., lha‘t the air
should not contain more than twenty germs per litre more
than the air outside, was adopted after observing that in
the great majority of fairly well ventilated houses and
schoolrooms there were Jess than this number, while, con-
versely, in those houses and schools which were regarded
as ill-ventilated in most cases more than this number of
germs were found. ; :

The amount of carbonic acid in air, due to respiratory
impurity, that is, over and above the amount in the air
outside, should not exceed 0.6 vols. per 1000 in dwelling
houses, aud 0.9 vols. per 1000 in schools. These quanti-
ties are much higher than those laid down as affording a
standard of ventilation by the late Prof. de Chaumont, wI!o
taught that the €0, should not exceed o.z vols. per 1000 in
excess of that in the outside air. The standard of the
Dundee observers cannot, at any rtate, be considered as

wiring too high a degree of purity of air, I
mit is, of course, understood that the number of micro-
organisms mentioned is merely an empirical standard,
based on a considerable number of experiments, and that
the gualily, that is, the harmlessness or the virulence of the
germs does not enter into the question. Of course half-a-
dozen diphtheria bacilli may be of much mare consequence
than a million sareina lufea, or bacillus subfilis.

OF BACTERIA? AN IMPORTANT QUESTION.
H;J.T 3::::?;1 arises in connection with this,_which is of
the greatest importance, but the answet to which cannot, I
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think, be given in the present state of our knowledge,
‘There are a few organisms—about a dozen—which are
almost universally believed to be the actval causes of cer-
tain diseases: there is a vast multitude of other organisms
which are not known to have any hurtful effect on the
health, and which are therefore considered as quite harm-
less. Is it possible that any of these so-called harmless
bacteria can in any way develop into, and become, pasho-
gende bacteria ?

Let us take the case of anthrax, the bacillus of which is
the best known of all bacteria; it appears to be guite
distinct from all others, and undoubtedly causes splenic
fever: it always produces the same result, and this result
is produced by no other bacillus. Therefore it is supposed
by all to be a distinct species.

The micrococcus of gonorrheea, Neisser's gonococeus, is
allowed to be the cause of gonorrheea; other organisms may
also be present in the pus, but this particular organism is
the one that brings about the specific affection, oW is it
not possible that some of these non-specific organisms, if
placed under favourable conditions, may develop increased
powers, and eventually grow into a real gonococcus? I
mean that an organism which is, in the first instance
merely present in a purulent or mucopurulent discharge,
may, if cultivated-in that discharge, éonceivably become
itsell capable of reproducing a similar 'discharge from
another mucous membrane! =~ :

Or, take the case of diphtheria. In the false membranes
of diphtheria are found several organisms; amongst these
two are especially noticeable, a micrococens and a bacillus.
After considerable investigation the bacillus has definitely
been decided on as the cause, Loeffler's Bacillus diphtheria.?
Now the origin of outbreaks of diphtheria has for long
been one of the most puzzling of mtiological problems;
its spread after the introduction 'of a first case is easily to
be accounted for, but the origin of the first case is often a

*The researches of Dr. Kiein, quite recently (March) published
(Local Government Board Report for 1889), scem to show that this
statement requires qualifieation ; according to Klein the specific bacillus
ﬁ::“'* @-Pﬂ-'m"z well in milk, The importance of this fact in regard to

spread of the disease can hardly be over-estimated. See a_paper
by the present writer an * The Connection between Milk Supply and
Digease,” PROVINCIAL MEDICAL JouRNAL, July, 1885,
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mystery. During the last few years it has gradually ap-
peared to be probable that many outbreaks owe their origin
to infection from domestic animals, especially cats and
fowls. The bacillus has been demonstrated in false mem-
brane in the pharynx of fowls.

There is also a widespread, though rather vague, belief
in @ connection between dampness and impurity of soil
and prevalence of diphtheria. Now il we imagine that
some coccus or bacillus existing in the air, water or seil,
finds itself lodged in a heap of organic refuse, manure,
decaying vegetable matter, or other putrefying substance,
znd that the conditions of temperature and moisture are
favourable to its growth and reproduction in a very high
degree; is it not conceivable that this organism may
become modified morphologically and physislogically, in
its form and in its function? Then imagine it entering
into the throat of a fowl, where it will meet with a new set
of conditions. These conditions may be favourable or
they may be adverse. If the latter, the organism will die,
and there will be an end of it. But if the temperature
and moisture of the fowl's mucous membrane are favour-
able to the growth and development of the organism, so
that its reproductive powers are increased, is it not guite
conceivable that the individuals reproduced under these
favourable conditions will gradually flemseloes undergo
change, and develop into a something different from the
ancestral germ that first entered the fowl's throat? For
when saying *‘gradually,” it must be remembered that
what is * gradually” with us is not the same in point of
time when looked at from the point of view of the bac-
terium. We can conceive a good deal of change and
development taking place in—say, ten generations, if the
climate and food of a race be altered in a favourable
direction, that is during 300 years; still more if thirty
generations, or about 1,000 years elapse. But a bacterium
will get through all that between this evening and to-
morrow night. An average healthy bacterium will produce
sixteen millions of offspring in twenty-four hours, and (if
one likes to indulge in figures) 4,772 billions in three days,
according to Cohn. Confining ourselves to twenty-four
hours, I think that the bacteria coming into existence at
the end of that time may quite reasonably be conceived as
differing in their properties from the original bacterium
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that entered the fowl's throat. I cannot think that there is
anything illogical or irrational in the supposition : itis of
the commonest occurrence in the vegetable kingdom,
where alterations of the greatest magnitude are produced
by altering the surroundings of a plant. One need only
mentien the increase in size, alteration in colour, develop-
ment of scent, exhibited ina hundred ﬁarden flowers under
cultivation; if the specially favourable surroundings are
removed the plant returns to its former condition. The
species i5 not altered certainly, but the modifications of
individuals are very great.

It must be remembered that bacteria do not possess
specific characters in quite the same way as higher plants.
The characters which distinguish one sort or kind from
another are derived from their behaviour in different culti-
vating media—how one liquefies gelatine and another does
not; how one produces a yellow pigment, another a red,
and so on. The distinguishing characters are not derived
from morphological differences. i

Therefore 1 cannot see that it is inconceivable, or an
irrational conception, to suppose that an organism under
ordinary eircumstances quiescent, or nentrgl_. as regards
man or animals, might under favouring conditions develop
into a state of activity ; and further that this state of acti-
vity might be increased, one may say, to the N™ power,
by cultivation, so as even to produce a cholera epidemic
over a whole continent. )

A better example than has been just mentioned would
be afforded in the case of the specific contaginum of enteric
fever, though mot so connected with the subject of bacteria
inair. As everyone knows, there are two chief theories
as to the cause of enteric fever: one party holds that it
can mever originate without the ingestion of the specific
canse, this only arising from a previous case of the same
disease; the other party holds that, while such is the case
undoubtedly in many instances, there are instances in
which the disease arises without contagion from any pre-
existing case. This latter theory, of which the late Dr.
Murchison was the most powerful exponent, is called the
pythogenic theory, the idea being that the disease is gene-
rated from filth. OF late years nearly all authorities have
been against this theory, and in favour of the necessity of
a specific introduction.  Since the discovery of the bacillus
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of Eberth, the Bacrllus fyphi' abdominalis, which is now
generally accepted, though not absolutely praved, this spe-
cific theory has been much strengthened.  Still there have
always been a number of observers in India and elsewhere
abroad who have been unable to satisfy themselves that
the disease did not sometimes originate 4¢ noze, from
Eythogenic, or filth-generating conditions, as maintained

y Murchison. A strong argument against this view has
been the old one, never to be lost sight of, that it is diffi-
cult to prove a negative: in this case, that it is impossible
to prove that the specific poison was #of introduced, even
if the most careful examination fail to discover it. It
cannot be denied that this has great weight. At the
present time I believe every text-book on medicine in this
country (except Roberts') teaches that specific contagion
is necessary to cause the outbreak of the disease And
yet numerous observers, in India and the colonies rather
than at home, do not find that facts, as they read them,
harmonise with this theory.

Now, what is there irrational in supposing that some
putrefactive bacillus, ordinarily harmless, if it, instead of
growing and multiplying in fairly clean water, should find
itself in water to which a large quantity of organic matter
has been added (or it may be a smail quantity of some
particular form of organic matter, say fmces, has been
added) that this bacillus should find its surroundings so
much improved that it would become, as it were, a hot-
house variety, and in the course of, say, a hundred genera-
tions, should take on fresh characters, and eventually
become such an irritant that, if swallowed, it will canse
ulceration of Peyer's patches and a severe attack of fever
—in fact, become a typhoid bacillus? It is quite true
that this is all assumption; but will anyone say that it is
impossible? Is it not rather what we should naturally
expect to happen if we believe, as we all do, in evolation

A e in Fagge's ““ Texi-book of Medicine ™ may be quoted in
this connection (vol. L, p. 172): ** What iz maore likely than that a
living organism, if it constitutes the exciting cause of enteric fever,
should sometimes remain for years in a dormant state, multiplying tself
just sufficiently to extinction, and then, that under the accidental
supervention of more favourable conditions, it should suddenly undergo
an immense development

As an example may be quoted a recent outhreak of enteric fever at
Arundel (see Sritich Medical Journal, November 22nd, 1890, p. rzn.;.I}.
The water supply was deficient, and recourse was had to a pump in the
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If the hypothesis be granted, an immediate explanation
is afforded of those outbreaks of enteric fever, hitherto
inexplicable, where no specific cause could be ascertained
for the first case. I would say that the cause as specific,
but that it developed its specific character from the condi-
tions of its environment, not that it came directly and
immediately from a pre-existing case.

There is no need to mention other examples : the same
reasoning, good or bad, would apply to all the specific
poisons, and, I think, affords the best explanation of their
ultimate origin. For, after all, there must have been a
first case sometime or other. There must have been a
time when pathogenic organisms were non-pathogenic: it
can hardly be maintained that saprophytic organisms have
been derived from pathogenic, but the converse is by no
means improbable. The point is, or rather the points are,
can this transference from harmless to disease-preducing
properties take place now ? and what are the factors that
bring it about, if such be the case?

I must add that this is not by any means the teaching of
bacteriologists, who consider that there are as distinct
species of bacteria as there are of beetles, and that there
is no mutability of species, at any rate, at the present time.

Nevertheless, no one believes in the absolute perman-
ence of species, even of the highest animals, and if a
thousand generations, or ten thousand generations, with
favourable environment, can produce variation in one case
(and what believer in evolution will deny the possibility of
this 7}, why should not a thousand or ten thousand genera-
tions produce variations in the other, even if these genera-
tions take place in ten days instead of ten thousand years ?

To return to my text, the bacteria in atmospheric air, the
view I would suggest is, that amongst the forms that are
commonly present, and that are generally regarded as
harmless, there may be some which, under certain condi-
tions, may develop into pathogenic forms with disease-
producing properties.

market square. In August and September there was much prevalence
of diarrheea ; September and October were comparatively dry months ;
in November the outbreak commenced. May not the enteric fever of
November have Been developed from the diarthoea of September?  See
also remarks by Dr. W, N, Thursfield, British Medical fonrnal, August
30th, 1860, p. 494.
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I —DIAGNOSIS AND LOCALISATION FROM THE
NERVE SYMPTOMS.

By T. McCALL ANDERSON, M.D.,
Professor of Clinieal Medicing in the University of Glasgow.

GextLEMEN,—I have to request your carveful att.ent.ic_.n to the
details of the history of this case, because it iz mainly from
them that the diagnosis of the seat and nature of the disease
was made,

A.K.,! aged 16, enginesr’s apprentice, wasadmitted o Ward 2
of the Western Infirmary on August 14th, 1595}, complaining
of fits and of paresis of the left arm and leg, No definite neu-
rotie tendency can be traced in the family beyond the fact
that his mother suffers frequently from headache, and that
for a number of years he himself has been similarly affected,
apparently as part of * bilions attacks.” There iz no hie-
tory nor are there evidences of syphilis or tuberculosis. There
iz an indefinite history of slight discharge from the ears dur-
ing infancy, but all traces of this have been absent for a
number of years,

About four years and a half ﬂﬁ” withont previons warning,
and while in the act of lacing his boots, his left forearm was
suddenly flexed, and, uttering a ery, he fell down in a semi-
ingengible condition, congeions, to a certain extent, of what
was going on around him, but unable to speak or move. Ever
ginee thiz fit he has complained at times of slight pain,
numbness and weakness in the left hand, and within the last
Fear or 8o this had been more frequent and severe. The pain
and its accompanying numbness are usually experienced in
the left thumb and forefinger, and, only when severe, extend
to the rest of the hand and forearm.

No recurrence of fits took place #ill a year and a half ago,
when, on May 10th, 1889, a second occurred. This was pre-
ceded by lateral oscillation of the head for about two hours.
Pain and numbness were then complained of in the left
thumb and forefinger, which mdua‘lﬁly extended u 8
throngh theleft hand and forearm to the arm, finally atfecting

~ ' Reported by the resident medienl oficer, Mr. L. . Sutherland,
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the leit side of the face, inelndir:lg the left hall of the tongne.
He remembers uttering a ery and falling, and a quarter of an
hour later he woke up, unconscious of what had happened,
and eomplaining of headache and nausea. A third fit oc-
eurred on the following day, and fourteen days later a fourth,
These all began in mueh the same manner, and had much the
same character and duration.

Alarmed about this state of matters, he songht admission
to hospital on June 1ith, 1339, and was under treatment by
mixed bromides, gr. v, inereased to gr. xv t.id. till Augnst
Srd, 1889, when he was dismissed mueh improved, ‘Pﬁ:i}a
under observation on this first oceasion he had only two fits.
These were usheeed in by pain in the left thumb and fore-
finger, extending up the arm towards the head. The actual
fit was apparently a generalized convulsion, said to have
been attended by sobbing and profuse pergpiration.

A fortnight after leaving hospital the fits returned, and
have since continued to reeur. At times intervals of from
eight to sixteen weeks eh‘:mer at others they ocenr daily, even
though he may be under the influence of bromides. The fits,
sinee he left hospital, have differed from the previons ones
in 20 far as there has been no loss of consciousness. The
aura has continued as before,

. For a month before his readmission the numbness and pain
in the left hand and forearm have been becoming rapidl
worse, and partial gﬂmllysia of the left arm, gradual e:mdt
inﬁw_u-e leg, has developed,

uring the ten weeks he wag under observation in hoepital
for the second time eighty-nine fits occurred. From Augnst
21st to September 17th there were no fewer than eiflnty-sovm,,
on an a\'erxie three daily. Under the influenee of treatment
they gradually became less frequent, and finally ceased, For
three weeks no fits occurred.  On October 10th, and again on
the 26th, a shight recarrence took place, all treatment having
been suspended on the 21st,

Eramination—~The limbs of the affected side are somewhat
flabby and cold. There is very decided paresis of the left
arm and hand, the dynamometer registering on the right
B0 kilos, on the left wil. Quite distinct, but less decided,
;Eamsls can be made out in the leff leg on resisting movement.

here is exaggeration of the-left knee and wrist jer] ,sliﬁ‘ht left
ankle clonus, and the superficial reflexes are active. Tactile
eensation is perfect. A feeling of numbness is experienced ali!
over the left side, particularly in the arm and leg, and to a
less extent in the left side of face and left half of tha
tongue, but this is not constant. There is slight Ianiu]‘-dmra-
lysis as estimated by the usual tests. There is slight devia-
tion of the uvala to the left, and the t{lll%: on protrusion is
slightly deflocted to the affected side. Pain, at times very

o
acnte, 18 complained of behind and above the right ear and
in the right frontal region, and, at a peint 2 inches above and
behind the ear, an area of distinet tenderness is discovered on
pereussion.
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The following are the resuliz of the examination of the
eyes, ears, and urine ;—

Dr. Hivsaerwoon's REport o THR CONDITION OF THE Eves

tember 11th, lS'JDI}.—"Well-marked optic neuritis present
in both eyes, but all the changes are most marked in the
right. The papille are swollen, and the normal cl?ping of
the discs entirely obliterated. The edges of both dises are
obacured, so that it is impossible to make out where the
retina beging and the dise ends. The papille are of a d

ish-red colour, but towards the outer part are surrounde
%yn lish halo. 'The veins are dilated, and the arteries are
smaller than normal, The retins, for a considerable distance
round the optie dises, have lost t.f'J.eir transparency, and have
an opaque greyish appearance, which gives a very dull fandus
reflex on ophthalmoscopic examination.'

Dr. Barn's Reponr ox 1HE ConpiTion oF THE Eams (Octo-
ber 20th, 1800).—" Right ear. Hearing power slightly under
the normal ; tympanic membrane fairly normal ; no perfora-
tion, cicatrix, or any evidence of ant or past purnlent
digease. Bone conduoction d. he tinnitus iz probably
connected with some form of irritation at the auditory centre
in the brain. Left ear: Pear-shaped cicatrix in tympanic
membrane; rest of membrane opague. There are indications
of & past purulent disease of the middle ear, Hearing power
more impaired than on the right side.”

Du. W. F. SoweeviLie’'s Reporr ox THE URixk (October
30th, 1800).—“A, K.; amount of urine examined, 1.2 litein 24
hours ; colour, palish amber ; odour, urinous; reaction, neu-
tral ; specific gravity, 1022,

Inpar |Grmme. in
Mille. | 24 hours,
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Result,—I have neither geen the ﬂzﬁmt, nor do I know
any elinical particulars of the case. m the examination of

&

the urine according to the method recommended by Mr. A.
E. Haswell, pathological chemist, Vienna, I find evidenees of
brain irritation, as shown by the increaged excretion, rela-
tively and absolutely, of the earthy phosphates, cansed, per-
haps, by the presence of a tumour, or by the pressure of bone
on the brain-gubstance ; or possibly, tllon%h not likely, by a
very old encapsuled abscess. From the light colour of the
urine, the specific gravity, the amount of urine voided in
twenty-four hours, the relatively decreased urea, and the
increased chlorides, the possibility of any suppurative pro-
eess, as one would find in a case of abscess or of meningitis,
can ilE quite excluded.”

The following is the substance of my remarks to my clinical
elass prior to the operation: In reference to diagnosis, the
points which we have specially to consider are two ; first, the
geat ; and secondly, the nature of the lesion.,

1. The Seat of the Lesion.—The disease is manifestly cere-
‘bral, and implicates the right .side of the brain, as the result-
ing manifestations are almost exclusively on the left side of
the body, while the @r&lytic phenomena indicate implication
of the motor tract.  But what part of the motor tract is the
geat of the mischief? The s;mﬁ-tmns point, I think, very

sitively to the cortex cerebri, Forit must be borne in mind

hat in cortical lesions convulsions are very common, are fre-
quently limited, at least at their onset, to the part whose
centre is irritated, and consciousness is often retained, factors
which are all present in our patient. In such cases, too, a
gensory aura often p es the epileptiform seizures, and in
this instance the fits get in with numbness and pain in the
left thumb and forefinger. :

This last circumstanece, coupled with the fact that the
paralysia began in the left arm, points toa lesion having its
centre about the junction of the middle with the lower third
of the ascending parietal eomvolution. This conelnsion is
somewhat supported by the pain which was eomplained of,
and by the tenderness on percussion above and behind the
right ear, althongh it must be remembered that the seat of

ain does not necessarily correspond with the seat of the

sense,

2, The Nature of the Lesion.—The hist of suppurative
digease of the middle ear naturally leads to the suspicion that
there might be a cerebral abscess; but this ﬁpurat.mn oe-
curred on the [t side, and in early life, a g many years
‘before there were any symptoms of cerebral irvitation ; while
Dr. Barr's report furnishes evidence of prolonged absence of
active disease of the middle ear. 8o that we may almost cer-
tainly exclude the hypothesis of abscess of the brain, more
ezpecially as Dr. Somerville's report on the urine is decidedly

inst such a view.
hat being o0, we can come to no other conclusion than
that we have to deal with a tumour of some kind. The most
eommon forms of cerebral growth are tubereulous or syphilitic
in their nature, and which might possibly be influenced by
y B




the incenlation of Koch's fluid on the one hand, and anti-
ilitic treatment on the other. But there is no history of

a hereditary tendency to tuberculons diseage, nor is there an
indication of a delicacy of constitution in the patient himseli.
And, as regards syphilis, there is no Ilgstcry or symptom of
hereditary transmission of the t.t‘lint., nor ig there any suspicion
of the disease lm\fhﬁ been acquired, not to speak of the age of
the patient which, of itself, almost uxclnldea it. A cancerous
wih is ont of thco;[ueﬁtinn, as the patient presents none of
ﬂ?.- characteristics of malignant disease, nor does there appear

to be a family predisposition thereto. g

If, then, we are right in our view that the tnmour is neither
tuberculous, syphilitic, nor eancerous, all that we ean say
further iz that the intracranial growths which are most com-
monly met with are glioma or sarcoma ; and the only way of
getting rid of them is by operative interference.

IL.—OPERATION FOR ITS REMOVAL:
RECOVERY.

By GEORGE BUCHANAN, M.A., M.D,, LL.D.,
Frofessor of Clinical Surgery in the Universlty of Glasgow.

CrRERRAL Bmgerr at the present day iz in much the same
position as abdominal surgery was thirty years ago. [n April,
]B-EB. I performed the first snccessful operation of ovariotomy
in Glasgow or the West of Scotland, Not very many years
before that, the leading surgeon in Scotland had openly
declared his opinion that ovariotomy was unjustifiable, and
that a auageon who undertook that operation with a fatal
resalt, laid himself open to a charge of culpable homicide.
At the present time, owing to improved methods of operating
and after-treatment, abdominal section is performed with
impunity almost daily.

ranial or cerebral surgery is now on its trial. Horsley,
Macewen, Park, Bergmann, and others have clearly esta-
Bblished that operations on the cranium for the relief of
abscess and removal of morbid deposits and new growthe,
evidenced by eertain well-ascertained nerve symptoms, can
be undertaken with success. Buat as yet the opportunities for
performing these operations have fallen into very few hands,
5o that il is the duty of every surgeon who can add to the
limited experience to do so,

Trephining has frequently been performed in cases where
there are scars on the scalp or depressions of bone indicating.
former injury, to which nerve symptoms, such as paralysis,
convulsiong, or neuralgia, ete., might be traced. A very
striking example of this I published in the Brrrisa Menican
Jovrrar, December 14th, , p. 1818,

But the interest in the cerebral surgery of the t day
is centred in those cages where the abnormal eondition of the
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fiin is diagnosed and loealised by the nature and situation
of the nervous affection, as ﬂratc{mintocl out by Farrier,

I have not for myself collected the published cases for the
last two years, but the results of operations up to 1852 haye
been summarised in a paper by Dr. Park in the Transactions
of the Congress of American Physicians and Surgeons at
Washington, published in 1859, The table includes those
only in which the operation was performed according to the
principles of cerebral localisation, without reference to scars
OF 8 markings. The table contains 85 cases: the deaths
were 17; 15 of the cases were abscesses, subdural or sub-
ecortical ; in 11 the lesion was a tumour, exclusive of tuber-
culous nodules; there were 12 cysts; the other 25 were of a
miscellaneous nature, such as” the fibrination of a clot,
gumma, tubercle, and pressure from confined and altered
serous or other fluid,

These statistics, like most others, are &:rohably defective,
Additional eases may have been recorded and escaped the
notice of the compiler; others may have been done and not
published. No doubt every successful case has been recorded =
not so with some the result of which has been negative or
fatal. 8till, the table is valuable, as the compilation, so far
as could he achieved, of cases of the operation referred to,
during the early years of its introduction,

e following remarkable case comes under the category of
those included in Dr. Park's table :—

o 17, an_engineer by trade, was admitted under
my eare to Ward 3 of the Western Infirmary on October 30th,
1 He had B-r\e\'husly been in the medical wards under
FProfessor MeCall Anderson, who has given a detailed aceount
of the history of the case and the diagnosis, which may be
summed up In a few w : For three years he has been sub-
ect to epileptie attacks, which have dually inereased in
ireqllger\cyund geverity, They always begin and sometimes
are limited to the thumb and forefinger of the left hand, but
frequently involve the whole limb, and sometimes the leg of
the same side. Of late, the left arm has become partially
paralysed, and to a slighter degree the leff leg.

. These symptoms seemed to a point to a ually develop-
ing lesion, probably a tumour, in the cerebral centres presidin,
over the movements of the thumb, fingers, and wrist, whie
are very distinetly marked out in Ferrier's map of the cere-
bral convolutions, at the junction of the middle and lower
third of the pogi-Holando convolution.

Acoo:dinﬁfv, after careful consideration, Dr. Anderson and
I deeided that an exploratory operation should be performed
on the region referred to. In the preparation of the patient,
the steps of the tion, and the after-treatment, I fol-
lowed rigidly the plan deseribed by Victor Horsley, and had
every reason to be satisfied with the result.

Three days before the operation the head was shaved, to
allow me to study the topography of the cranium. The
point at which I proposed to open eraninm was fized on
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ing measurements: the distance between the
Egothc?f Iﬁljmsegnnd occipital &mtuhmnce was divided into
two equal parts ; half an inch behind the centre point, indi-
cating the upper end of the fissure of Rolando, was marked.
From this point a line was drawn downwards and forwards af
an angle of 65°; this indicates the direction of Rolando’s fis-
gure.. Three inches down, just behind this line, are situated
the convolutions indicated in Dr. Ferrier’s plan as those pre-
siding over the movements of the thumb and finger. These
spots and lines were marked with a blue pencil. The scal
was then thoroughly cleansed, and a wet compress of carbolie
solution kept on continuously.

1,3, 4, centres for the movements of arms and legs ; 8, centre for anpl-
" nation of hand and flexion of foresrm ; a b,ecg.‘d. centres for hand
ing parietal convolution

tlia lissure of Holando R. The tumour was situated

and wrist: 11, 4, b, ¢, d, are on the sscend
behind

under a.

On October 30th, the day preceding the operation, the bowels
were cleared out with eastor oil, the was_again shaved,
eleansed, and kept moistened with carbolic acid solution.

The operation was performed on October Slst, at 9.30 A,
Immediately before this he had a quarter of a in of mor-
phine subentaneously, which is believed to have some effect
in_controlling haemorrhage from small vessels of the brain.

The patient having been put under chloroform, I made a
semilunar flap of the scalp, including the apuneumsiaijtha
upper part of which was near the vertex, the base about
3 inches wide, across the lower {',,m of the fissure of Rolande,
that is, just on a level with the top of the pinna. One or two
small arteries were ligatared. The pericranium was turr
aside from part of the skull, where a trephine was applied,
just at the spot previously determined by the surface mark-
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ing. The ine was rather larger than a ehilli The
button of skull which was removed was placed 'Imt.w:g‘l folds
of lint moistened with carbolie solution, and kept warm. The
dura mater exposed by the trephine and the convolutions
beneath seemed to be perfectly normal, and presented no
evidence of any tumour or legion. Thinking that the diseased
area might be further up, behind the fissure, on the centre
indieated for the arm, I applied the trephine 2 inches above
and behind the former situation, and removed a similar dise of
bone. I then applied a Hey’s saw on each side in a line touch-
ing the outside of both circles, and with a lever removed the *
intervening bridge of bone. All the pieces were kept moist
in warm carbolic solution. I now clipped the dura mater for
four-fifths of the circumference of the oval aperture, about a
gixth of an inch from the edge of the bone, and so ex
the cerebral surface. At no part was there indieation of any
abnormal condition, nor on pressing it with the point of the
forefinger was there any evidence of either fluctuation or
undue resistance. But at the lower part, just in the cenire
of the first trephine hole, the cere convolution seemed to
bulge a little, and while feeling it with the smooth end of a
director it suddenly burst asunder, and a dark red or brownish
badﬁlresen_lbling an Orleans %I;tm emerged from below, and
E‘g“? m,gwa.s:de the cerebral substance, which seemed to have

en extended over l!,.ﬁﬂt’ﬂglﬁd the lower part of the opening,
With my ﬂnfer and thumb I found I could move it in the
brain, and with the spoon-like end of a large director I lifted
it out of its place, without tearing anything and without any
hemorrhage. It was regular and nearly globular, smooth on
the surface as if enclosed in a thin capsule, and was about
the size of a walnut. It was evidently removed entire with-
out any breaking or bruising, as the cavity from which it
came contained no débris, and it closed at once by resiliency
of the surrounding substance,

After washing the wound with a stream of antiseptic fluid,
I sewed the dora mater into its place with stitches of fine
silk. It came together ec}ge to edge, except at a small part
where it had been torn. now replaced the disca of bone in
their sitnation, and filled up the space between them with
}:ieues of the intervening bridge of bone, which I had cut into
our or five portions. e gemilunar flap was then put into
pogition, and retained with fine silver wire stitches, a little
opening, into which I put a drain tube, being leit at the
posterior angle. A dressing of alembroth gauze and Gamgee
cotton was applied with a very slight pressure. The patient
8 the tiom well, and his progress to recovery was
nliuuntnnin pled. daily Bk £l Aar gt

t is unnecessary to give dai orts, but the after-
ment and course of the case I:Lav):%)wn summarised by Mr.
Munro Kerr, M.B., C.M., my house-surgeon.

rine was drawn off only on two occasions, once on the

“afternoon of tha:lgamion, and once again on November 6th.
/ th

Opiates.— One- of & grain of morphine was given hypo-
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dermically on two occasions for headache—at 1 A.a on No-
vember Srd and 5th.

Deelirium.—Only on one occasion did the patient seem some-
what confuzed, and that only to a slight extent on the even-
ing of November Srd.

Eimm.—a good deal of frontal headache till November
Tth, which was relieved by a small dose of antipyrin.

I inclined to be constipated, which was obviated first
by soap and water enemata, and subsequently by gentle laxa-
tives.,

Food.—Only a little milk and soda water was allowed till
November 51;?:, then a little toast, afterwards milk and bis-
cnits, of which he was very fond, and gradually to more
generous diet,

Diressings changed for the first time on the fourth day.
Edges of the wound for the most part united, except where
the draimage tube emerged. and one or two points where there
were a few granulations. Tube removed,

November 13th, Dressing changed a second time; a little
discharge on the &reaninf_ Bome projection of the flap,
which made an elastic swelling. No pulsation.

November 18th. The bulging of the flap distinetly less; a
little discharge and granulation at site of exit of tube. After
this the progress of the wound to recovery was uninterrupted.

The tumour was a spindle-celled sarcoma, as reported by
Dr, Coats, pathologisat.

Nervows Symptoms and Fite.—On November 10th, at 11 4.,
he became unconscions for about two minutes, the arm and
mouth twitched, and the head was thrown to one side.

On November 18th, in the evening, lie had an aitack simi-
lar to the above,

On November 19th, during most of this day he felt uncom-
fortable, with oceasional twitchings in the limbs,

On November 25th he had a very slight attack.

After this he was very well in every way till December 2204,
when he lost consciousness for a minute and had some
twitchings on the arm, but not head or leg.

Bince that date he has had no return of any of these sym-
ptoms, and is very much better in every way; cheerful, -
:ng}hls food well and gleeping without any disturbance.

_Un January 13th, 1891, he got up out of bed for the first
time and daily sinee,

Present Condition, February 18th, 1851,—The flap of scalp,
which had been dizsected off to expose the bone, i now com-
pletely adherent. It is raised above the level of the surround-
ing scalp about half an inch. TUnderneath this ean be felt
the pieces of skull, which had been replaced and are now
firmly united to each other and to the a:iljJ
ing, except over a amall a%noe of about three-quarters of an
inch in diameter, where I had left the dura mater uncov
wilh pieces of bone, to allow of some little discharge. Here,
however, the scalp is so thick and firm that the gap is

I oining ed!ges of the
aperture, 5o that there is now a eomglete closure of the open-
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practically closed. So faras the operation is concerned the
reanlt is perfect. The patient’s general health and condition
are most satisfactory. ~ He has not had any epileptic attack,
nor even a partial twitching, since December 22nd, a period
of eight weeks, so that that part of the nerve ailment may ba
considered as cored,

The leit arm, which before the operation was paralysed io
the extent that it Iaﬂowerless his side, at least could
not be raised or moved without the assistance of his other
hand, can now be raised and mowved about voluntarily. There
is, however, when he moves to any great extent, a spastic
contraction of the muscles of the fingers, wrist, and elbow,
whieh tends to keep the limb more or less rigid ; so that the
eerebral convolutions over the region from which the tumour
was removed have not regained entirely their normal func-
tions. This, however, i daily improving.

Possonter.
March 10th, 1831, —The forcgo'mglla er was read at a meeting
of the Glasgow Medico-Chirurgical Society on February 20th,

That evening the patient was sitting by the fire, waiting for the
eab in which he was to be taken to be ghown at the maulil‘li%
Without warning, he was seized with an epileptiform fit,
affecting, as formerly, only the left hand and arml.a.nd alightly

the leg. It lasted about fwo minutes and a half, and there
was no loss of consciousness, He remembers all about it.
It came on suddenly without any premonitory sensation or
aura, and passed off leaving him very mueh a8 he was hefore.
He told me all about it next day, and he said he believed it
had been hmu,fht on by the partial excitement he had been
in all day, at the prospect of being taken to the Society and
shown to &0 many medical men. I think that probably he
was right and that it was a trangient attack, and might be ex-
plained by the long time the cerebral substance had been
upon and altered by the growth of the tumour, so
hat it huﬁﬂac nired a habit which had not yet passed off,
though it had manifested itself at very long intervals, I
suppose we may still expect some slight attacks to recur
before the brain tissue is restored to it normal functions.

III.—REFPORT ON ITS PATHOLOGY.

Ex JOSEPH COATS, M.D.,
Locturer on Pathology in the University of Glasgow.
Tue following note was made when the tissue was fresh, im-
mediately after the operation :— _

The specimen is a soft, fleshy piece of tissue of a reddish
colour; its surface is itregular, having a granular appearance,
which on closer ingpection looks almost papillary; at least
there are a number of regular flat elevations of very small
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size, The tumouris a flat mass of a generally triangular
shape, having somewhat the outline as well as the size of the
suprarenal body. Its longest diameter is 13 inch; its other
diameter 1 inch, and its thickness § inch. e tissue is very
friable, and there is no defining capsule.

A portion removed by scissors from the surface shows the
tissue to be very vascular, numerous capillary vessels forming
a reticulated network. At the surface the vessels show what
looks like papillary projections. Between the vessels, and to
some extent clothing them, are large quantities of cells which
are of considerable size, and contain la oval nuelei,

A portion of the tumour was hardened in absolute aleohol im-
budded in celloidin, and sections made with the microtome,
The sections stained readily with logwood, alum carmine,
Bismarck brown, ete.

The tissne containg numerons vessels, and each vessel is
surronnded by a mantle of translucent tissue sparsely pro-
vided with cells. This tissue in specimens mounted in
Canada balsam is homogeneous and structureless in appear-
ance, but in glycerine it is seon to have a finely fibrillated
character. i thickness of this mantle varies considerably,
in some places equalling the diameter of the vessel, in other
places much legs.

The tisaue generally consists of cells moatly oval or spindle-
shaped. Tetween the cells there is the merest trace of inter-
cellular substance consisting of reticulated fibres. The papil-
liform appearance noted in the fresh state is not borne ont in
hardened specimens ; and it was due, doubtless, to the fact
that at the torn edge of the tissue, the vessels with their
mantle presented themselves individually.

From the character of the tumour, it may be regarded as a
spindle-celled sarcoma, but taking into consideration the
mantle around the vessels, it belongs to the group Plexiform
SRTCOMA.
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PREFACE.

@HIS little Book, which is the outcome of a paper

read by me in the Section of “Naval and Military

Hygiene,” at the International Congress of Hygiene and

Demography, held in London during August, 1891,
is issned in the hope that it may be of assistance to
those who have not made Military Ambulance Organi-
zation o study, and also with the idea that it may
be a guide and help to the Members of the Militia
and Volunteer Medical Staff Corps, in their various

Ambulance Drills,

CHARLES J. ADDISON,
Surgeon-Coptain,
Army Medical Staf.

Neiley,
September, 1801
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AMBULANCE ORGANIZATION,

IN this book I intend to give a sketeh of the Ambnlance
Organization and medical arrangements of an English
Army Corps in the field. T purpose to treat this highly
interesting subject in such a way, that those who have
not made it their study may be able to realize what
ambulance aid in the field consists of;

Ambulance Orgunization, equipment, and transport
means the general arrangements by which * First Aid "
and proper transport is given to the soldier, whether
wounded in action, or suffering from sickness, or acci-
dent, until his arvival at a © Base” or some other
general hospital.

It may not be out of place here, to consider the con-
ditions under which the severely wounded soldier is
found after having been struck down in the fighting
line, as enumerated by Surgeon-Major . J. H, Evatt,
M.D., Army Medical Staff,

l.—Falls wounded.  Dressed by the Battalion

Surgeon,
2.—Collected to “ Dressing Station ” by ¥ Bearor
Company.”

3.—Conveyed to * Field Hospital.”

+.—Handed over to “ Stationary Hospital.”

b.—Proceeds by convoy to the * Base Hospital,”

6. - Transferred to “ Hospital Ship.”

7.—Conveyed to England, landed, and placed in

* Military Hospital " at Netley, or alsewhere.
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It is my intention to treat consecutively the various
points into which this subjeet is divided.

Military Ambulance Organization appears to have
been first taken up, and elaborated, by Drs. Larrey and
Percy, both prominent medical officers of the French
Army, who had considerable war experience at the time
of the French Revolution and during the severe fighting
that took place under the great Napoleon.

To Dr. Percy is accredited the formation of a Corps
of * Stretcher Bearers,” whose duty it was to collect the
wounded from the fighting line, and to remove them Lo
¢ Diressing Stations " out of the zone of fire; whilst to
Dr. Larrey belongs the idea of originating the provision
of carriage transport, for the rapid removal of wounded
soldiers from the * Dressing Stations” to the * Field
Hospitals.”

Practically this system is in vogne now, but more
perfectly and clearly organized, and the Germun Medi-
cal Service has since completely developed it, so that it
is the model on which most of the European standing
Armies base their medical arrangements. This would
seem to be the resuli of their great experience during
the past twenty years.

In short, the course pursued is, to relieve the fighting
line of wounded, and transfer the serionsly injured to
the hospitals on the lines of communication, or at the
base of operations.

It must be understood that the highest unit of our
military organization is that of an Army Corps, and a
great Army would be composed of several such Army
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Corps ; if, therefore, the detail of a single Army Corps
be perfectly understood, then the arrangements neces-
sary to a large Army can be readily grasped.

Normally, the total strength of an English Army
Corps, with * attached Cavalry Division,” is about
41,500 men, 16,500 horses, 90 guns, 420 carts, and
1,153 waggons, with eight Bearer Companies, and
thirtean Field Hospitals, the whole of which are under
the command of 0 General Officer, on whose Staff is a
Surgeon-Major-General, responsible for the effcient
performance of the medical services, This Surgeon-
l;'rlajcrhGeneml has a Surgeon-Captain appointed on his
Staff, who acts as his Orderly Medical Officer ;™ he is
mounted, and carries the Surgeon-Major-General's
orders to the various medical units— he is, in fact, n
Staff Officer, and practically an Aide-de-Camp of the
Surgeon-Major-General. By the latest regulations,
this Surgeon-Major-General, who is the Principal Medi-
cal Officer with an Army in the field, is now no longrer
at the front with the General Officer commanding the
force.  His place is now on the lines of communication.
If these are extended to any great length, he is assisted
by a Surgeon-Colonel,

It will serve as a guide if T here roughly state the
approximate number of Officers of the Medical Staff and
Warrant Officers, Non-Commissioned Officers, and men
of the Medical Staff Corps present with an Army Corps
in the field. It is as follows :—

188 Medical Officers and Quarter-Masters,

1,284 Warrant Officers, Non-Commissioned Officers,

and men of Medical Staff Corps
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This total does not include the Regimental Stretcher
Bearers, or the medical establishments on the lines of
- 2

communication and at the base. _

An Army Corps in the field consists of three
* Divisions,” comprising all arms of the Service, also an
attached ¢ Cavalry Division,” and a Reserve of Royal
Artillery and Royal Engineers, the two latter called, as
a body, the * Corps Troops.” :

The organization of a * Division of Infantry in the
field” is as follows :—

DIVISIONAL STAFF.

2 Brigades of Infantry
1 Divisional Squadron of Cavalry
3 Batteries of Field Artillery.

DIVISIONAL DETAILS.

| Divisional Reserve Ammunition Column
1 Field Company Royal Engineers

1 Company Army Service Corps

1 Field Hospital (in reserve)

and that of a * Brigade of Infantry : —
BRIGADE STAFF.

4 Battalions of Infantry

2 Machine Guns

1 Company Army Service Corps
1 Bearer Company

1 Field Hospital
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The organization of a Division of Cavalry in the field
being :—

DIVISIONAL STAFF.
2 Brigades of Cavalry

I Field Hospital, and 1 Bearer Company with
each,

DIVISIONAL TROOPS,

2 Batteries of Horse Artillery
2 Machine Guns

Mounnted Detachment Royal Engineers
I Battalion of Monnted Infantry

Divisional Reserve Ammunition Column
I Company Army Service Corps
I Field Hospital (in reserve)

Practically, to each Battalion and Battery of Royal
Arfillery is attached a Medical Officer; but the Regula-
tions only really allow one Medical Officer with every
thres Batteries of Horse and Field Artillery, which ‘in
this cose are regarded as one military unit. This
Medical Officer has placed under his command two
soldiers per Company, who have with them strotchers,
surgical havresacks, and water bottles. Thess Eive
“ First Aid " to the regimental wounded in the fighting
line, and are known as the “ Regimental Ambulance
Detachment.” These men must not be confounded
with the * Divisional Bearer Companies,” which T shall
mention subsequently. The Medical Officer has at his
disposal * Field Medical and Surgical Panniers,” which
are carried on a mule, and a * Field Companion ™ and
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water bottle, surgieal havresack, and cirealar tent. With
smaller hodies of troops he has only a * Field Com-
panion,” water bottle, and surgical havresack. He is
attached to the regiment, battery, or company through-
ont the campaign, and is the adviser on sanitary matters,
and a Staff Officer of the Commander of the unit.

After the Battalion Medical Officer has given * First
Aid” to the wounded in the fighting line, they are con-
veyed to the * Collecting Station " by his * Regimental
Stretcher Bearers,” and there handed over to the
“ Brigade Bearer Company.” These men do not go
beyond the * Collecting Station,” but, after completing
their duty, return again to the fighting line.

Two ¢ Bearer Companies,” a separate organization as
subsequently detailed, are attached to each of the three
divisions of an Army Corps. These are in reality
Divisional Medical Units, commanded by the General
and Principal Medical Officer of the Division, who is o
Surgeon-Colonel ; two ‘ Bearer Companies ” are also
attached to the  Cavalry Division.” This makes a total
of eight  Bearer Companies ” in an Army Corps. The
« Bearer Companies ” constitute the first line of medical
assistance in the field.

Bach ** Bearer Company " consists of three Medical
Officers, viz.:—| Surgeon-Major and 2 Surgeons-Cap-
tain ; 1 Officer and 40 Non-Commissioned Officers and
men, attached from Army Service Corps, with 63 horses
and 16 waggons all told; and 61 Non-Commissioned
Officers and men of the Medical Staff Corps. These
Non-Commissioned Officers and men of the Medical
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Staff Corps are trained in
also in the formation of
Stations,

. Bach Company has a total of 1
Vi, :—

Stretcher Drill and First Aid
Dressing * and * Collecting *

G waggons and carts,

10 Ambulanca Waggons

I General Servics Waggon for Equipment

1 General Service Waggon for Stores

1 General Servige Waggon for Army
Corps details

1 Cart for Forage Supplies

1 Cart for Tents

1 Water Cart.

Service

-.rl Surgery Waggon, when ordered for Service, con-
tains medical stores, and is fitted up with hom:«; d
baskets in which are surgical i
instraments, cooking
the wounded.

dressings, appliances, and
utensils, and medical comforts for
It also contains an operating table, and
tent for surgical servies at the Dressing Station "
These * Bearer Companies " take post immedia;oly in
I:Par.of' the fighting line, and having formed & ”Drt-;ssin
Station,” and there left a Staff, consisting of :— *
1 Burgeon-Major, in command
1 Surgeon-Captain
1 Sergeant-Major
1 Compounder
1 Bergeant
1 Corporal
1 Bugler
4 Privates, one of whom is o cook,
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and the remainder, that is, the Quarter-Master-Sergeant
in charge of the baggage and supplies, with two privates
employed as cooks for the Company, the Officers’
servants, and one supernumerary, who remains in rear
of the  Dressing Station,” they move still further for-
ward, and form a * Collecting Station,” if possible just
without the zone of infantry fire, where a Sergeant is
posted with a * Field Companion” in his charge, and
where the Ambulance waggons are left, to which are
attached five Corporals and five Privates. Here the
% Stretcher Bearers” are pushed forward in twe sections
under one Surgeon-Captain, each section consisting of
one Sergeant and sixteen Privates; these give * First
Aid ” and “ Dressings” to the wounded, arrest hamor-
rhage, give stimulants, water, &ec.; they collect the
wounded, and carry them back to the “ Collecting
Station,” where they are loaded into the Ambulance
waggons. The  Regimental Stretcher Bearers " tuke
part in this duty.

The wounded are then conveyed in the Ambulance
waggons to the “Dressing Station.” Here a more
thorough examination of each case is made, and n classi-
fication of the varions wounds and injuries taken,
food, &c., being given. The Medical Officer then
affizes to the clothes of the wonnded man, a diagnosis
“tally,” on which is specified his regiment, number,
rank, and name, with the nature of his injury, the
treatment adopted, and any precautions required as to
his transport ; the man's name and nature of wonnd is
also entered on the eounterfoil of the **Tally Book.'
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From the * Dressing Station” the wounded are
blnclr to the * Field Hospitals ” of the division wh:'c;hS:I:;
situated still further in the rear; and at this Juncture
appears a weak point in our Ambulance Organization
from the fact that no supplementary transport is pm:
vided‘ from the * Dressing Station " to the « Field
Hospitals.” 'This very heavy duty has to be undertaken
by the Ambulance waggons of the * Bearer Company,”
as a “ Field Hospital " has no Ambulance waggons ai‘x
of the ten waggons belonging to the * Bearear Cr;mpn'ny %
being vsually taken np for this service. It sometimes
bn[.mpnns that the “Field Hospitals” are much delayed,
owing to blocks on the lines of eommunication, in
reaching the rear of the Army. Under these cireum-
stances the ** Dressing Station ” becomes for the time
being a very advanced * Field Hospital,” where the
wounded are temporarily attended, until the nearer
approach of the * Field Hospitals” to the battle field
permits of their removal.

And here it will not be out of place to consider what

would be the “Ideal” position for a *“ Dressing Station,”
as set forth by Captain J. M. Grierson, R.A., in his
work, Staff Duties in the Field, after the German of
Major Cardinal Von Widdern. At page 180 he says:—
* An ideal position for a Dressing Station is from 1,000
“to 2,000 yards in rear of the fighting troops, at a point
“ not exposed to fire, and communicating with the front
“ by a good road.

“It should be established, if possible, in a building
“with large and well-lighted rooms, in sufficient number
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“to hold several hundred wounded lying down, and
“ there should be shade in its vicinity, and a plentiful
“supply of water for drinking, and for washing and
“ bathing wounded men, and also, if possible, of straw
#for bedding.”

Captain Grierson goes on to state that It is of the
“ highest importance that the first position of a Dressing
“ Station should be carefully chosen, as a change in the
“position of a Dressing Station during the day on
“which an action is fought is not advisable, and indeed
“hardly possible. It would be impossible to close it
“ while numerons wounded were waiting to be attended
“to, and, besides, it would take a long time to collect
“and pack up all the material ; and the return of the
¢ greater part of the Stretcher Bearers would have to be
“awaited before the Company could march off. Thus,
“in packing up, marching to the next destination, and
‘ ggtablishing the * Dressing Station' again, a greaf
““deal of time would be taken up, and this time would
“ be lost for attending to the needs of the wounded.”

Let us now deal with the ** Field Hospitals” which
constitute the second line of medical assistance in the
field.

These hospitals are mobile, the tents and equipment
are packed in waggons, and there are 13 such hospitals
with an Army Corps in the field, viz.:--3 with each
Division of Infantry, 8 with the attached Cavalry Divi-
sion, and | with the “ Corps Troops,”
Staff of 2 Surgeons-Major, and 2 Surgeons-Captain,
1 Quarter-Master Medical Staff, and 40 Non-Commis-

and each has a
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sioned Officers and men of the Medical Staff Corpe,
with 26 Non-Commissioned Officers and men attached
from the Army Service Corps, with 39 horses, and a
total of 11 waggons and carts, all told, vig. :- -

6 General Service Waggons for baggage equip-
ment and reserve rations

1 General Serviee Wagwon for Army Serviee
Corps details ;

1 Forage Cart for supplies

I Forage Cart for tents

2 Water Carts

linch of these hospitals will accommodate 100 wounded,
and they may be divided into halves, should occasion
require.

In the field, all medical establishments are dis-
tinguished during daytime by a red cross flag, and
during the night by a red lamp between two white ones.
Directing red cross flags are placed between the * Col-
lecting ” and “ Dressing” Stations, and between the
Iatter and the © Field Hospital,” to mark the road.

The ** Stationary Hospitals " on the lines of commu-
nieation, of which there are three or more, constitute
the third line of medical assistance. These will each
give shelter to 200 wounded, and in addition to these,
there are two * General Hospitals,” both of which are
capable of receiving 500 wounded.

One of these “(General Hospitals" is situated at the
base of operations, and is called the ‘° Base Hospital,"
usually at a sea port.
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Should it be impracticable to form this * Base
Hospital ” on shore, & ship may be utilised for the
purpose,

From this place to England, “ Hospital Ships,” which
are specially fitted and equipped for the proper trans-
port of the sick and wounded, are running.

During our late wars in Egypt, some of the great
Steamship Companies provided vessels for this purpose.

In the foregoing T have only dealt with the medical

arrangements of an Army Corps in the field, but it is

also necessary to consider the dufies that devolve on an
Army with regard to the disposal of their dead after a
battle. This being essentially a sanitary matter, must
be under the immediate supervision of the Medical
Officers of an Army. In an Appendix will be found the
German method, which the late Professor Parkes, who
occupied the chair of Military Hygiene in the Army
Medical School, Netley, alludes to in his Manunal of
Practical Hygicne.

Much of what I have here stated iz the ontcome of
the training it was my privilege to undergo, whilst
serving under Surgeon-Major G, J. H. Evatt, M.D.,
Army Medical Staff, at Quetta, and 1 have availed
myself largely of his experience in the compilation of
this book.

CHARLES J, ADDISON,

Surgeon-Captain,

Army Medical Staff.

Royal Victoria Hopital,
Netley, August, 181,

Deseription of Plan on © Bearer Company” Practice,
and of formation of * Dressing ” and * Col-
lecting Stations” as carried out at Netley
Jor pwrposes of instruetion.

Onx the left of the Plan, the “ Bearer Company " is shown
ready formed up with a party of men in front who are
to represent the wounded, and the * Liressing Station "
party behind, with the Ambulance and other waggons
in rear. The position of the Officers, Warrant Officer,
Non-Commissioned Officers and Men are shown.

The ** Bearer Company " will be ordered to march off
in Column of Route. The Medical Staff Corps in fonrs,
party of wounded in front, and * Dressing Station”
party in rear, followed by the Ambulance waggons, each
of which is in charge of a Corporal or Private M.S.C.,
and with the remaining waggons also following in rear
of the Ambulance waggons,—and here it may be as well
to give the * Personnel ” of a * Bearer Company.”

War Hstablishment of a  Bearer Company,” as given
in Appendix 56, Regulations for Medical Services,
Part 1., 1890 :—

MEDICAL STAFF.

1 Surgeon-Major
2 Surgeons-Captain
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MEDICAL STAFF CORPS. CARTS.

1 Warrant Officer 1 Forage for supplies
1 Quarter-Master-Sergeant 1 for tents

1 Compounder 1 water

4 Sergeants

1 Bugler

6 Corporals

& Privates

H Cooks
3 q Bearers

WAGGONS.
10 Ambulance
1 General Stel‘\'ica, for l*qujpmt'nt-
I for Medical Stores
1 for A.B.C. details

Servants Total 16
Supernumerary
On reaching the ground near the Monument, shown
on the Plan, the Halt is ordered to be sounded by the
Transport attached from Army Service Corps :— bugler, the ** Dressing Station " party is directed to fall
OFFICERS. out and form “ Dressing Station,” on which order the
1 Subaltern Non-Commissioned Officer detailed for the purpose,
1 Sergeant marches his men clear of the main body and the
ARTIFICERS. line of waggous.
I Collar Maker The following is the detail of Officers, Warrant
1 Farrier Officers, Non-Commissioned Officers, and men left at
1 Bugler the * Dressing Station” :—
RANK AND FILE. 1 Burgeon-Major, to command

( 1 Corporal I Surgeon-Captain

1 2nd Corporal 1 Sergeant-Major
29 Privates, Drivers

Total 64

1 Compounder
1 5 Batman 1 Sergeant
i Cook 1 Corporal
1 Supernumerary 1 Bugler
Grand Total 105 4 Privates, M.S.C. (one a cook)
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The remainder, i.e., the Quarter-Master in charge of
the baggage and supplies, with two privates, M.8.C.,
employed as cooks for the Company, the Officers’
servants, and one supernumerary are in rear of the
“ Dressing Station.”

The waggons which are intended to be left at the
“ Dressing Station ™ will now be ordered to wheel to the
left (or right), take ground to the left (or right), and
furm line at close interval ; the horses’ heads will then
be facing the rear.

The Operating Tent is now taken out of the General
Service Waggon by the ** Dressing Station " party, and
pitched opposite the centre of the line of waggons,
fifteen paces in front of the line, door facing the front.
A pair of Field Panniers is now placed in it, and two
directing flags are placed in the ground, ten paces in
front of the doorway, and ten paces from each other ;
and the two others in line with these, at points marking
the flanks of the line of waggons.

As each Ambnulance waggon arrives from the front, it
will be made to halt and reverse opposite the space
between the two flags in front of the tent. The ** Dress-
ing Station ” party, assisted by the waggon Corporal,

then unloads it. The “slightly wounded” fall in between
the two flags on the left, the “severely wonnded ” are
carried on the stretehers to the space between the two
flags on the right, where the wounded will be lifted and
laid on the ground. In both instances the accoutre-
ments of each man are laid on the ground at his feet.
‘The stretchers are then replaced in the waggon, which
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immediately returns to the *Collecting Station” for a
fresh load of wounded.

The wounded having besn all brought in and distri-
buted in this way into two groups, the Ambulance
waggons will be retired in rear of the * Dressing
Station.” The “ Dressing Station™ party falls in two
deep in front of the tent ; and the * Bearer Company,”
on its return from the front and  Collecting Station,”
is halted ten paces in front of the “ directing flags,” and
directed to staud at ease. The Surgean-Major in com-
mand at the © Dressing Station” then examines the
wounded, explaining to the men any mistakes that may
have been made. The dressings are then removed, the
“Dressing Station ™ party strikes the tent, the stretchers,
tent, surgical havresacks, and water bottles are pub
away in the waggons, and the Company is formed up
preparatory to being marched off.

Previons to this, and immediately after the order to
e Form Dressing Station” has been given, the *‘Advance®
is ordered to be sounded by the bugler, when the  Baarer
Company " will resnme its march further to the front,
to a spot about opposite the Pier. Here a * Collecting
Station” is formed, the ‘¢ Bearer Company ” being
halted, and the Ambulance waggons reversed about ten
paces in rear of the Company. When this has been
done, the waggon Corporals prepare the waggons 't'ur
the reception of the wounded, serve out the surgical
havresacks and water bottles, required by the Company,
for immediate nse, and lay the spare stretchers on one

side.
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The party of men selected to represent the woundsd
are now marched to the front, about 200 yards, and
directed to lie down in various positions ; a specification
tally is attached to the elothing of each wounded man,
indicating the nature of his supposed injury. These
tallies are numbered, and the Non-Commissioned Officer
in charge of the *Collecting Station ” will enter in a
note book, as each wounded man is brought in, the
number of the tally and the name of the number 4 of
the stretcher detachment, so as to trace by whom the
dressing was applied.

The Company is now formed up as for stretcher exer-
cise—the guides march the numbers 8 and 4 to the
waggons for the stretchers, surgical havresacks, and
water bottles —on receiving which the men are miarched
back to the Company—the stretchers are lifted, and an
advance ordered in the direction of the wounded, As
soon as a stretcher detachment reaches a man, who, from
the nature of his injury is unable to walk, the detach-
ment will halt, place the stretcher by hisside, and num-
bers | and 3 will at once prepure the stretcher, numbers
2 and 4 weanwhile attending to the wounded man. The
dressings having been applied, the stretcher will be lifted
and the patient carried on it to the rear, numbers 2 and
4 carrying his accoutrements, the preseribed words of
command being given in every instance by the number
4. The Ambulance waggons will be loaded in the nsnal
manner, and as zoon as it is full will leave immediately
for the ©“ Dressing Station. The waggon Corporal ac-
companies the waggon back to the “ Dressing Station”'
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and assists in nnloading it there, returning again with
it when empty to the front. When all the wounded
have been removed, the ** Bearer Company * will fall in,
and be marched back to the * Dressing Station” in
front of which they will be halted.




APPENDIX.

It is necessary to consider, and it may as well be con-
sidered here, the duties that devolve on an army as
regards the dispesal of their dead; this duty in the
German Army is performed under the orders of the
Principal Medical Officers of Divisions, who employ the
inhabitants of the villages in the vicinity, who, while
doing this duty are superintended and looked after by
the Military Police of the Division.

The late Professor Parkes, who occupied the chair of
Military Hygiene in the Army Medieal Sehool, Netley,
in his Manual of Practical Hygiene at page 380, says:
“At Metz in TBTO, the E'ollnwing I]]am was mloph!il LI
“A pit of about 17 feet in depth was filled with dead,
““ disposed as follows :—A row of bodies was laid side
‘ by side ; above this a second row was placed, with the
““ heads laid against the feet of the first row ; the third
“ row was placed across, and the fourth row in the same
“ way, but with the heads to the feet of the former; the
f the fifth row was placed as No. 1, and so on.—
¥ Between each layer of bodies about an inch of lime,
“in powder, was placed.—From 90 to 100 bodies were
“ thus arranged on a length of 6} feet, and reached to
“about 6 feet from the surface ; the pit was then filled
“ with earth, and thongh 8400 bodies were put in that
“ pit, there were no parceptible emanations at any time ;
“it may be noted that whenever practicable the ground
“ should be sewn with oats, barley, or grass, and the
“ hillocks formed by the graves planted with trees,” —
Patrols are usnally sent into the field after an action to

prevent plundering.
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