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use of air transport for the evacuation of sick and wounded in
war is no innovation and its adaptability and advantages for this purpose
have been proved beyond doubt in past years, particularly by the French
in Morocco and Syria.
During the present' operations in Waziristan, aircraft have been
utilized for the first time in the annals of warfare on the North-West
Frontier of India for the purpose of evacuation of casualties. Owing to
the small number of suitable aircraft available, the extent of the employment has necessarily been limited, but it is hoped that the following
account of the experiences gained may add to the evidence in favour of an
early extension of the use of air transport as an accepted adjunct to the
resources of the military Medical Services in war and in peace.
THE

KHAISORA VALLEY OPERATIONS, 1936-37.
In the end of November, 1936, British columns from Razmak and
Bannu legitimately moving into the Khaisora Valley were attacked by
1

1

This article covers the period up to June 30, 1937.
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Tori Khel Wazirs and other tribesmen and sustained severe casualties. A
reinforcement of one Brigade was despatched from the Northern Command
and the Khaisora Valley was successfully penetrated, a strategical road
Comparatively little
being constructed pari passu with the advance.
opposition was met with and by the middle of January, 1937, the tribesmen were brought to terms and the reinforcing Brigade was withdrawn.
On the occasion of'the original attack by tribesmen, when the columns
were isolated for a day or two before organized withdrawal, supplies of
antitetanic and anti gas-gangrene serum were dropped by aircraft to supply
urgent requirements.
During the operations aircraft were not utilized for the transport of
casualties.
W AZIRISTAN OPERATIONS, 1937.
The cessation of hostilities arranged in January, 1937, was, however,
short lived and early in February a series of unprovoked outrages by
tribesmen occurred, including the murders of two British officers.
The situation then rapidly deteriorated and it became imperative to
reopen operations on a very considerable scale.
The normal garriso!l of Waziristan consists of approximately three
Brigades and ancillary units, but, by March, 1937, this had been reinfc>'rced
by the whole of the 1st Indian Division from the Northern Command, and
at a later date by an infantry brigade and additional artillery., tank corps
and ancillary unitR.
All incoming formations and units brought a proportion of medical
units and regimental medical personnel.
Princ'iples of Evacuation of Casualties.
Under the direction of Major-General W. H. Hamilton, D.D.M.S.,
Northern Command, a new system was introduced, entirely different from
that adopted in previous operations on the N orth-West Frontier.
It was argued that peace hospitals existed with sufficient beds to
accommodate the sick during the worst season of the year and, therefore,
this accommodation should suffice for the most healthy period (i.e. period
during which operations were taking place), leaving an adequate margin
for any likely casualties. The whole depended on efficient administration
and a system of regular and daily evacuation. Existing hospitals with
their amenities and medical staff were utilized. This procedure obviated
the necessity for increasing the base hospitals at Rawalpiridi by thousands
of extra beds with the attendant equipment and staff and, furthermore, eliminated Base Convalescent Depots for Indians. Those who
know Indians with their various creed and caste difficulties will realize
what an undertaking it is to organize and staff a large convalescent dep::>t
for Indians. The difficulties regarding food, clothing and equipment for
men from various units, the unfamiliar surroundings and the lack of
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discipline, have all been avoided by returning patients to hospitals in their
own Cantonments from which, when fit for discharge, they are sent to
their own unit lines, amongst their own caste friends and relations, with
their own womenfolk to cook their food, and come under their own unit
for discipline and equipment.
In implementing this system casualties had to be considered under two
headings : (a) Those from the Normal Garrison of Waziristan.-Orders were
issued for the retention in military hospitals in Waziristan of as many as
possible of the sick and wounded of units belonging to the normal garrison
of Waziristan. The object of this Was to utilize fully the excellent
hospital accommodation which exists in peace in Waziristan and to enable
discharges from hospital to go to their unit depots in the district. A
proviso to this permitted the evacuation ex-Waziristan to Rawalpindi of
selected serious sick and wounded who required special treatment.

(b) Those from Formations and Units sent into Waziristan jor the
Operations.-Of this category, all, with the exception of those likely to be
fit in seven to ten days, were evacuated ex-Waziristan to base hospitals in
Rawalpindi.
On arrival in Rawalpindi as many as possible were
distributed to the hospitals in their normal peace stations in the Northern
Command. Casualties from units (a small number) whose peace stations
were located outside the Northern Command, e.g. in the Eastern Command
or Southern Command, were retained in Rawalpindi, and on discharge
from hospital were accommodated in a special reinforcement camp in
Rawalpindi.
'
The distribution of Indian casualties was carried out in specially
equipped railway ward cars (capacity of twenty-eight) attached to
passenger trains running to normal timings.
In the case of British troops, those fit to travel were, from April 9 on,
transferred thirty-seven miles by road to the British Military Hospital,
Murree (about 7,000 feet), in the Murree Hills, in which the unit depots
are located in the hot season. For discharges from the British Military
Hospital, Rawalpindi, and the British Military Hospital, Murree, a small
convalescent camp of one hundred beds was established in barracks at
Gharial, a few miles from Murree and in delightful surroundings from
which, in due course, men returned to their depots.
The effect of the procedure outlined has been to do away with the '
necessity for a very large expansion of hospital accommodation in
Rawalpindi, and the only expansions found necessary up to date have
been an increase of 100 beds in the Indian Military Hospital, Rawalpindi,
and 25 beds British at the Combined Indian Military Hospital, Kohat
(medical railhead), and the formation of a British Convalescent Camp of
100 beds at Gharial.
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It is to be understood, however, that to cope with the daily needs of
the large influx of troops into Waziristan it has been necessary to expand
the key hospitals at Razr;nak and Bannu with r;ninor increases elsewhere.
In addition, to prevent unnecessary evacuation ex-Waziristan of light
cases referred to above, a convalescent camp of 150 British and 400 Indian
beds has been established in barracks in Razmak. On the same principle
in Bannu a rest camp adjacent to the Combined Indian Military Hospital
takes all light cases on discharge.
It has, therefore, been possible by a strict control of steady and daily
evacuation to obtain a full and economical use of existing hospital accommodation over a wide area, in preference to a huge and costly expansion
of existing hospitals in the Rawalpindi Base into local barracks.
(It will be realized that the conversion of barrack blocks for hospital
purposes involves large expenditure on wiring for electrification, provision
of fans, provision of special bathing and latrine annexes, laying on of
water supply, cementing of floors, fly proofing, and ~in many cases
alterations to ceilings and roofs.)

Lines of Evacuation.
The diagrammatic map will indicate the peculiar difficulties of
evacuation from Waziristan when it is realized that the narrow-gauge
railway which extends from broad-gauge railhead at Mari Indus to Bannu
and Manzai is totally unsuitable for medical purposes. The rolling stock
is not adapted for the transport of sick and wounded, timings are slow
(the journey from Bannu to Mari Indus takes eight hours-distance eightynine miles), and in the hot weather, with shade temperatures up to 125 F.,
the evacuation of casualties would be fraught with great dangers. Night
evacuation is not feasible owing to possible enemy action. Similarly, the
branch line to Manzai, subject to hostile interference in the Pezu Pass
and elsewhere, can be ruled out. The narrow gauge line is only adapted
for supply purposes or the carriage of healthy r;nen. Access to the broadgauge line at Darya Khan is feasible from October to April, when the Indus
. can be crossed by specially constructed boat bridges, but this route is
only suitable for evacuation from the Wana-Manzai-D.I. Khan line of
South Waziristan.
We are, therefore, left in the present operations with one practicable
line of evacuation ex-Waziristan, i.e. by road from Bannu to Kohat, which
is on the broad-gauge line, Kohat becoming medical railhead. The
distance from Bannu to Kohat by road is seventy-nine miles, including a
considerable proportion of hill section, and the railway journey from Kohat
to Rawalpindi occupies seven hours forty minutes (a hundred and ten
miles). (Specially equipped railway ward cars are utilized for the accommodation of patients on this journey.)
0
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The road to Kohat via Mir Ali-Spinwam and Thal-iIi-Kurram passes·
through a disturbed area and has not been available for evacuation purposes,
but in other circumstances would present useful· possibilities. Bannu,
therefore, may be regarded as the Advanced Base for Waziristan and the
bottle neck through which all road evacuation ex-Waziristan must take
place. Its peculiar importance during the operations in the Khaisora and
later in the Sham Plain is evident from the map, particularly in the latter
case, since at that particular time the road from the Dosalli to Razmak
was closed due to hostile action and no use .could be made of the excell,ent
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hospital accommodation in Razmak (6,500 feet), with its great climatic
advantages. Road distances are marked on the map and impress one
immediately with the unavoidably long road journeys to which casualties
are subjected when transferred to Rannu and thence to Kohat.
If we add to this the delays associated with a strict convoy system,
the discomfort of road travel on hill sections with many zig-zag bends,
and the intense heat of the lower stretches, it will be realized how naturally thoughts were turned to the obvious alleviation of the situ8ltion which
air transport, and air transport alone, could bring. The objective was not
air transport for all, but air transport for those serious cases in whose
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rapid removal in comfort to the amenities of specialist treatment and
skilled nursing lay their greatest chance of recovery.
i It may be asked why serious casualties were not retained in Bannu,
and the answer is, for climatic and nursing reasons. From April to
November the climate of Bannu (1,250 feet) is peculiarly trying, prickly
heat is rife, and being intensely hot and "sticky" for prolonged periods it
cannot be regarded as a suitable place for the retention of serious
casualties in the hot season .
.It may be noted at this stage that road evacuation has been carried
out by motor ambulance section cars provided with special khas-khus
coverings, advocated by the D.D.M.S. Northern Command, which have
been successful in mitigating the heat of the sun acting directly on
canvas hoods and increasing comfort by adjusting the humidity inside
the car. This arrangement, together with the provision of ice in each
car, has done much to lessen the climatic discomforts of road evacuation.
It is not necessary here to describe the negotiations which led to
aircraft being used for medical purposes in Waziristan, and it is proposed
to proceed direct to a brief description of our experiences under appropriate
headings.

Type of Machine Used and Accommodation Provided.
During the present operations in Waziristan, the Vickers Valentia
Bomber '.rransport1has been used on a number of occasions for the air
transport of sick and wounded. The internal measurements of this type
of aircraft are:
Total length of cabin ..
Total breadth of cabin ..
Total height of cabin ..

22 ft. 6 in.
4 ft. 0 in.
5 ft. 11 in.

There is a square opening in the nose of the machine through which a
loaded stretcher with Thomas' splint fittings can be passed with ease into
the cabin, and there is a small door three feet seven inches in height in
the port side of the cabin at the tail end. (See photographs.)
For medical purposes four lying and five sitting and one attendant,
together with kits and medical equipment, can be accommodated without
difficulty.
As Bomber Transport aircraft have been based at Kohat and Risalpur,
it will be seen that the possibilities of "back loading" have been fully
utilized. The diversion to Rawalpindi on special occasions has, owing
to the short distance involved, made little or no difference to the normal
movement of the aircraft concerned.
1 Two types were used: Vickers Valentia (India) Pegasus ILM.3. and Vickers
Valentia (Iraq) Pegasus II.L.2, with cruising speeds of 98 m.p.h. and 80 m.p.h.
respecti vely.
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THE NUMBER OF OASES EVACUATED-THEIR ORIGIN AND DESTINATION.

Numbers evacuated
Origin

Destination

Manzai
Wana
Bannu

Kohat
Bannu
Kohat

"
Razmak
Bannu

"
Rawalpindi

"
Wana
Bannu
Wana
Bannu
Wan a
Bannu
Wana
Manzai
Wana

"
Bannu
Rawalpindi
Manzai
Rawalpindi
Manzai
Rawalpindi
Manzai
Kohat
Bannu

"

Date

19.4.37
24.4.37
27.4.37
27.4.37
5.5.37
7.5.37
10.5.37
12.5.37
26.5.37
2.6.37
2.6.37
4.6.37
9.6.37
10.6.37
18.6.37
20.6.37
20.6.37
25.6.37
6.7.37

~

B.Os.

B.O.Rs.

Indians

1
3
2

1

1

2

6
1
4

1
7
2
3
9
1
6
5
6
7
2
4
1

1
1
1
3

7
5

The Type of Case Selected jor Air Transport.
Lying Cases.-J?roadly speaking, the type of case selected is that for
which immediate specialist treatment and skilled nursing are essential
under conditions conducive to rapid recovery, i.e. the type of case which
without these amenities is liable to fatal complications or a snbsequen~
serious degree of permanent disability. Rapid evacuation by air transport
to suitable hospitals, thereby obviating the delay and discomfort of long
road and rail journeys, has a profound psychological effect on patients in
this category. It increases their morale and may thus be a deciding
factor in their recovery.
The majority of cases so defined are surgical, but certain types of
medical cases are particularly suited for early evacuation by air transport.
Sitting Cases.-The selection of sitting cases depends, to a considerabl
extent, on the type of casualty available at the time the aircraft is to .make
its journey. As a general rule sitting cases are selected from the lighter
cases which are unlikely to be fit for duty within four to five weeks. Cases
of gunshot wounds of the upper extremity, suitably splinted, can travel
comfortably in a sitting posture as also can the less serious cases of wound
or injury to the lower extremity. No hard and fast rule can be made in
the selection of this type of case and each case should be judged on its
merits in accordance with the necessity of the situation.
The following brief account gives the best indication as to the selection
of lying cases.
Case A.-An officer was severely wounded in action at Dosalli. The
bullet entered his face on one side, traversed the tongue and made its exit
through the lower jaw on the other side, removing a large piece of the
lower maxilla and le~vinga large gaping wound.
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Wounded on May 8, 1937, and evacuated to Bannu by road, he was
transported early on the morning of May 10 by air from Bannu to
Rawalpindi and thence by motor ambulance car to the British Military
Hospital, Murree. The air journey took one and a half hours and the
road journey from Rawalpindi to Murree two hours.
His condition was serious in the extreme, but with specialist surgical
and dental treatment and skilled nursing under excellent climatic conditions
he is now making a remarkable recovery. In view of the very serious
danger in this case of a complication such as septic pneumonia, it is held
that this officer's life was saved by his expeditious evacuation to Murree.
Under no circumstances could he have stood the road and rail journey
from Bannu to Murree and had he remained in Bannu climatic conditions
might have precluded his chance of recovery .

. Case B.-An Indian other rank received a severe gunshot wound in the
abdomen in the action on April 9, 1937, at Shahur Tangi. He was
evacuated by road to Manzai, where he was operated on in the Combined
Indian Military Hospital, Manzai; it became essential to remove him to
surroundings with the amenities indicated above, especially skilled nursing.
He was transported by air from Manzai to Kohat on April 19, 1937, and
subsequently transferred to Rawalpindi. He withstood the air journey to
Kohat very well and arrived there in good condition despite his very
serious state. Had he been evacuated by road from Manzai to Bannu
there is little doubt that he would not have survived.
He is now progressing satisfactorily.
Case C.-An officer suffering from effects of heat was evacuated from
Manzi to Bannu by air and thence to Rawalpindi by air. After arrival
at the British Military Hospital, Murree, somewhat cyanosed and partially
conscious, he stated that the most trying part of his journey was the two
hours road journey from Rawalpindi to Murree. The remarkable improvement in his condition within twenty-four hours of his arrival in Murree is
a strong argument for the transport of such cases by air.
Patients for transport by air are given a suitable meal before emplaning
and such hot drinks or stimulants as are required on the journey are carried
in thermos flasks. Stretcher cases are suitably clad in hospital clothing;
an adequate supply of blankets is necessary>owing to the considerable
drop in temperature at cruising altitudes. To give a greater sense of
security a br;oad central strap should. be applied over the patient and
underneatht11:e stretcher. A small supply of medical equipment, dressings
and stimulants'is carried by the attendant.
Excellent nttingsare available in the cabin equipment whereby two
stretcher cases can be slung from the roof, and beneath these, on the
same side of the cabin, two lying cases can be accommodated, with or
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FIG. i.-Looking forward, interior of Vioker::; Vnlentia bomber tra.nsport.

FIG. 2.- Shows lower lying case.
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without stretchers, on the folding lateral seats provided. The sitting
occupy folding seats provided on. the other side of the cabin, the upper
portion of :which .ha$ racks for haversacks.
The method of using the accommodation is show n in figs. 1 and 2.
A lavatory fitting can be provided at the tail end of the cabin.
Stretcher cases are loaded through the opening in the nose of the cabin,
but, owing to the height of this opening from the ground, it is essential to
use a broad portable ramp to facilitate loading and off loading (fig. 3).
Sitting cases. enter and leave the machine by the side doorway (fig. 4).
The order of loading is a.s. follows: (1) Upper. aft stretcher case;
(2) lower. aft stretcher or lying case ; (3) upper forward stretcher case;
(4) lower forward stretcher or lying case; (5) sitting cases' through the
side doorway.
All $tretcher .cases are .loaded feet first.
When all cases are loaded the attendant has adequate accommodation
for himself and ready access to patients. After each journey the
attendant, generally an Assistant Surgeon or trained nursing orderly,
submits a brief report in which points affecting the comfort arid reactions
of the patients are noted.
Careful inquiry has been made in hospitals from patients who have been
transported by air and the almost universal opinion is that this means is
vastly preferable to motor ambulance or rail transport. There have been
very few cases of air sickness and no complaints have been received as ,to
discomfort in taking off or landing. A number of patients report that they
slept throughout the journey.
GENERAL REMARKS.

The method used in Waziristan really amounts to opportune" back
loading" of Bomber Transport aircraft and has. caused the minimum
dislocation of the normal functions of the aircraft used.
An ideal method would involve a definite allocation of aircraft for the
specific use of the Medical Services, but this is quite out of the qu~stion in
India at the pres~nt day with its limited establishmeIl:tof Royal Air Force.
Much, however, can be done by the me'thod which has b'een used and it
has demonstrated its practical use. in such a m~nn~r as to justify its
employment in future operations i'Il India.
,
The use of air transport in civil life fo~ medical purposes is rapidly
extending, particularly in Canada and Australia, where surface transport
presents difficqlties in outlying districts. In Europe much attention is
now being drawn to it and one has noted with great interest the recent
meeting of the First International Conference on Aerial Relief at Budapest
under the auspices of the League of International Red Cross Societies in
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conjunction with the Hungarian Red Cross.
Twenty-five nations
(including Great Britain) and fifty organizations took part.]
We all recognize the initiative of the recognized voluntary aid societies
in the formation of air ambulance detachments. Such activities cannot
fail to hasten the general acceptance of organized air transport for medical
purposes, and it is to be hoped that in the near future a concrete organization will materialize in the Army for its employment in war by the
military. Medical Services.
With regard to the use of aircraft inWaziristan, no difficulty arose in
establishing a close liaison with the Royal Air Force who co-operated most
readily and took the greatest interest in the humanitarian task which was
added to their normal duties. A careful system of intercommunication as
to the moves of aircraft being used was found to be absolutely essential to
avoid delay in loading aircraft or delay in meeting aircraft with ground
parties and motor ambulance cars.
On a number of occasions medical supplies were dropped on outlying
camps, and in one particular instance a case of cobra bite was successfully
treated owing to the timely arrival by air of. the necessary anti-venene.
When Wana was isolated and no road communication possible the D.D.M.S.,
Northern Command, made a rapid visit by air to investigate the condition
of the wounded from the Shahur Tangi action.
The use of aircraft for medical purposes has been highly commended
by the individuals transported, but in addition, the principle seems to
have met with approbation by all ranks in the Field. Details of its use
and photographs were published in the Indian Army newspaper
" Fauji-Akhbar " so that all Indian troops were aware' of its adoption.
CONCLUSION.

The foregoing notes are admittedly limited in their scope. They
represent experiences of air. transport of casualties in operations on the
North West Frontier of India, involving a relatively trivial number of
battle casualties.
Nevertheless the experience gained confirms the
advantages, physical, moral and psychological, to he derived. from the use
of aerial transport for medical purposes in war. No arguments are
neceRsary as to the adaptability of aircraft for the specific purposes of
carrying sick and wounded; many types exist which can provide the
requisite accommodation and comfort. Of military aircraft, the Bomber
Transport and the Troop Carrie'r can, with minor fittings which in no way
interfere with their normal functions, be readily adapted for medical
purposes.
1 See brief report by Colonel E. M. Cowell, D.S.O., of the Survey Branch of the British
Red Cross Society in the British Medical Journal of June 26, 1937.
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.At the present time it can be appreciated that the necessity for rapidly
developing an efficient air arm has overshadowed the consideration of the
ancillary purposes to which air transport may be applied in war. 'l'hat the
latter have not been overlooked is evident; for example, in the extensive use
of aircraft by the Italians in Abyssinia fo~ dropping supplies, war material
and medical equipment.
In Waziristan large quantities of supplies. have been conveyed by
aircraft to isolated camps when the use of road communications would
have necessitated inconvenient and uneconomical military dispositions.
Similarly, personnel have been transported on many occasions. We may
reasonably assume that the use of air transport for such purposes is certain
to be considerably extended in the near future, particularly in operations
where the protection of road convoys necessitates an undue dispersal of
troops.
One can visualize drastic re'ductions in the size of the "tail." Given
suitable landing ground facilities, the problem of the Medical Services
will undergo considerable change. It should be possible, with the use of
an adequate number of aircraft, to eliminate a proportion of immobile
medical units on the Lines of Communication, and serious casualties will
be conveyed with great speed and comfort to centralized hospitals well
outside the operation area where every amenity and good treatment are
available.
The Medical Services are naturally swayed by the humanitarian
advantages to be gained from the use of air transport, but there is
much evidence to indicate that its recognition by the military authorities
for medical purposes in war will result from their greater appreciation
of its economic possibilities and its particular suitability for use in
certain terrain.
I have to thank Major-General W. Haywood Hamilton, C.B., C.I.E.,
C.B.E., D.S.O., K.H.P., D.D.M.S., Northern Command, for permission
to prepare this article and for his contributions to its substance. It
is entirely, due to his efforts in securing the support of the Army
Commander and General Staff that aircraft have been placed at the
disposal of the Medical Services during the Waziristan Operations 1937.
I am indebted to Lieutenant-Colonel J. Walker, M.C., R.A.M.C., and
to Sub-Conductor J. Dunn,M.E.S., Rawalpindi, for their excellent
photographs.
To Lieutenant-Colonel T. O. Thompson,R.A.M.C., A.D. of H. & P.,
Northern Command, I owe' suggestions as to the best method of loading
the type of aircraft used.
The portable ramp shown so, clearly in fig. 3 was designed by
Sub-Conductor J. Dunn, M.E.S.
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