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Carriage by {wo Bearers,

Fig, VII.—Fozition of the Bearers when forming I-_"ig. VIII—TFhe Bearers mz‘l.'l'r_'.lu-ing with Patient,
the four-handed Seat with unerossed arms. Front View,

Fig. IX.—The Bearers marching with a Pationt, Back View.

































































































































136 M. Redford’s Plan of Equipment for Bearers,

-y

AMr. (7. Red-
ford's tretcher.

Fig. XXX VIL—Two brancardiers are shown in this drawing in the act of carrying
a wounded dragoon on one of the stretchers. The assistance to the hands of the
bearers afforded by the straps into which the poles are received, the sheaths
attached to the knapsacks from which the traverses have been removed, the iron
top of the lance in its scabbard, are also indicated. (The bearers are represented
to be walking in step, contrary to what is now known to be the proper mode of

pProgression.)

Among those who have entertained the idea of separating the
side pole of the stretchers into two parts, and equipping the men
of the Army Hospital Corps with them, perhaps no one has
discussed the question so fully as Mr. George Redford, who served
as an acting assistant surgeon in the 58th regiment during the
Crimean campaign. In 1858 he published a pamphlet* ©“ On a
¢ new plan of Equipment for the Medical Staft' Corps, with port-
¢ able Stretchers and Medicine Pouches,” from which the following
remarks on the subject and descriptive illustrations are extracted.
They fully explain the mechanism of his propesed stretcher, and
show the manner in which it was intended to be carried. The
plan adopted for fixing the traverses and the feet to the side
poles, and of jointing them together when the stretcher is about
to he used are worthy of attention. They have been before referred
to.t The exact weight, an important matter, has not been men-
tioned. gy

% The stretchers hitherto employed,” Mr. Redford writes,
“ have been carried about in their complete form, or perhaps
folded in two, the consequence has generally been that they have
most of them got more or less injured or destroyed before the
time came when they would have done good service. The kind
of stretcher here described is more light and portable than any
that T know of, and as it is capable of being closely and securely
packed together when not in use it would escape most of the
injuries likely to occur from the carelessness of _suIdiura or the
accidents of a cnmpuﬁgn. As it would_n,lwa}rs be in the hands of
the men of the corps it would be less liable to injury than it con-

* London, John Churchill, New Burlington Street, 1858, + See page 130




























Fischer’s Framed Stretcler for a Patient seated. 145
Crar. V,
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Fig. XLVI.—Chair Stretcher, with a patient, carried by bearers marching abreast.
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¥ig. XLVIL.—Chair Stretcher, with a patient, carried by bearers marching in file,
33014, 1%






















































































































































































































Cuar. V.

Adaptation of
the China bar-
row for car-
iage of a
patent.

216 Construction of the China Ambulance Barrow,

is first taken out, and the two sides, which are hinged, and of a
height exactly to meet each other when lowered, are then made
to fold down on the body of the cart. The hind board is next
laid across in front and secured. Two iron uprights, each fitted
at its upper extremity with a strong india-rubber spring and
broad hook, are now inserted in iron collars, one at each side near
the hind part of the body of the cart. The hooks connected with
the springs are for the purpose of receiving and supporting the
ends of the two poles of a regulation stretcher; the other ends of
the poles of the stretcher are supported by two iron crutches
which are made to screw into the shafts of the cart near their
handles. If a bearer now places himself between the shafts he
can lay hold both of the shafts and of the ends of the stretcher
poles; and when the shafts are raised to a convenient height for
the man to draw the cart the stretcher is brought into a horizontal
position clear of contact with the wheels, or any other part of the
barrow (see Fig. No. Lxx1x.). The stretcher could be used
without the sides of the barrow being turned down, but by no
means so conveniently, because when they arve left upright the
poles of the stretcher are brought into contact with them owing
to the movements of the vehicle,

The transport is rendered easy to the patient by the action of
the springs which assist in supporting the stretcher upon which
he is lying. Ropes are supplied with means of hooking them to
projections from the axles, for attaching an additional bearer to
add to the traction if necessary, as in ascending a steep slope. A
keg for water is suspended from the under part of the barrow.
A hood for protecting a patient against the effects of sun and
rain is also supplied with it.

A pattern of the China barrow, complete for ambulance pur-
poses, including the stretcher, has been carefully weighed at
Netley.* The weight was found to be 234 lbs. 9 0z The con-
veyance was never therefore intended to be itself carried by hand,
any more than the other patterns were which have been previously
described.

TE_IW i
.|.| . i

Fig. LXXVIIL—Ambulance Barrow (China pattern), arranged as a Commissariat
Store Cart,

—

* Spee, No. 1,345a in the Mil. Surg, Muscum,
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Cuar. VY,

250 Mule-Litters.

““ Pack Animals” in the « Military Train Manual” The rule is
equally applicable to the carriage of sick men as to ordinary
oads: * Great judgment is required in loading pack apimals,
“ and cave should be taken that the animals are not over-
weighted, that the load is well put on, that it is neither
pitcbed too high upon the saddle, thereby causing it to roll
upon the back, nor too low, which adds to the weight and
encumbers the animal, but that the lower line of the load
should be even with the shoulders,”™®

By either plan, however, whether with hooks only or hooks
and chains, the litters can be detached from the saddle or secured
to it in a few moments without any difficulty.

Mule-litters
remaovable
from pack-
saddles,

Fig. C.—Mule-litter attached to its pack-saddle.

When the litters were first made in England, they were con-
structed in such a way that they could not be readily detached
from the pack-saddle. When a patient had to he removed on
one of these conveyances, it was necessary to lift him up into it
a proceeding which, in many varieties of dangerous gunshot in-
juries, involved the bearers in much difficulty mltl greatly
increased the risks and suffering of the patient.f This was

.

* o Nl Train Manunal,” 1862, p. 37. :

1 Thilllitigm'enieum mflcriutm:-f.'[ from the defective construction cauvsed the
insertion of the following passage in the Med. Regs., p. 77: —* The cacolets and
litters ought to be removable from the pack-gaddles.”




















































Larrey's Egyptian Camel-Litters. 207

Ciar. V.

The following illustrations, which are selected from the sketches
in Baron Larrey’s memoirs,* will serve to show the forms of

conveyance adopted by him on this ocecasion,

Fig. CVI.—Larrey's Bgyptian Cumel-litter. The animal is sitting down, land the
litter shown on one side is open, ready for the reception of a patient.

MR

RN/

- Fig. CVIL—Larrey's Camel-litter. One side is removed to show the position of a

Tm{'dfd man who has been placed in it after having undergone amputation above
the knee,

* Y Mémoires de Chir. Mil, et Campagnes de I, J, Larrey,” Parig, tome i, 1812
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208 Camel-Kujowahs wsed in India,

Indian camel conveyanece,~—Camel conveyances for the car-
riage of sick and wounded in India are known by the name of
kujawahs* They are of two kinds, corresponding with the
litters and cacolets carried by mules, one kind being constructed
so that the patient may be carried in a recumbent, the other
kind in a sitting position.

The following drawings exhibit the pattern kujawahs for sick
and wounded used in the Punjaub :—

Fig. CVIIL.—Camel Eujawah used in the Puonjaub for the carriage of sick soldiers

lying down.

* Mr. Breit mentions that the name of * kujnwnhad” haa_been givfm tiv 1|.113_E-|3 eonvey=
ances from a kind of hamper used in Afghanistan, in which fruit is sometimes con-
veyed to India,
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302 Brett's Camel-Kujawahs.

hide. Four strong iron hooks, two on each litter, and a chain
would, as Dr. Brett has suggested, have probably been prefer-
able when fastened over the saddle or pullan, being equally
i}'etct,:lr.e as the ﬁ?t:}'apsl, mlul leaving more room for the patient. The
1tter was sutliciently long to accommoda '
e ¥ long to ac odate a person lying at full

The two sketches which follow sufficiently illustrate the plan
and construction of Brett's camel dhoolies*

Fig. CXT.—Brett's Camel-dhooley attached to a camel by its straps, and still
farther secured by a strong rope paesed through iron rings, and crossed over the
saddle. The curtains which hang from the roof of the litter are not shown in the

drawing. (a, a, straps; &, b, rope; ¢, ¢, iron rings.)

* These sketches are copied from the work before quoted. Two other illustrations
are furnished in the same work for the purpose of still further elucidating the con-

struction of these litters, .

































































































































Guthrie's Sich-Transport Cart. 545

carry sixteen persons; the ten flat-topped carts carry two
stretchers on vulcanized springs and rollers on the floor of the
cart, and nine persons before and behind, in all eleven, while a
twelfth may be added on a stretcher slung to the roof. These
earts might also have gide seats, to be raised if neecessary when
the stretchers on the floor are not required, On drawing out two
iron supports at the end of each cart, the front seat, which is
moveable, makes a table when placed upon them for operations
or other purposes. The carts are lettered “hospital conveyance
carts,” and are numbered from “ 1 ” to “20.”

“ The firelocks and knapsacks of the wounded soldiers may be
carried below the earts, the barrels of water and the stores being
left at the field hospital. The barrels are provided with proper
cocks and moveable keys to prevent waste, and should be placed
under the charge of a person competent to superintend the
distribution of the water. When the carts are fully employed
carrying sick or wounded the conductors are to lead the horses.
A great advantage is derived from the comstruction of these
carts, that whilst they will carry many persons with little
motion at an ordinary pace they will also convey one person
without inconvenience, and at a trot or gallop the movement
can be borne for a time without complaint, unless under very
disadvantageous circumstances of broken ground.”

These twenty carts were designed for two divisions of the army,
one cart being for each of the six regiments of a division, and to

Cuar. V.

Fig. CXVIL—Guthrie's flat-topped Hospital Conveyance Cart.  For carrying two
patients lying on spring stretchers on the floor, and a third, if required, in a
stmtche; Elunir: from the roof, with room also for nine ‘persons sitting on seats before
and behind. The second horse is not shown in the drawing. :



















Colonel Clevk’s Sick-Transport Cunt. 851

Fig. OXX.—Colonel Clerk's Hospital cart.

careful an inquiry, and by such eminent judges, that the antici-
pations of the Committee have not been fulfilled on actual
service. It is in India that the failure of these hospital carts,
which were sent with the batteries of Royal Artillery that
roceeded to the East at the time of the mutiny in 1857, has

een particularly brought to notice. The india-rubber springs
were not found to be suited for use in the hot climate of that
country, and “wvolute,” or spiral springs were substituted for
them, but proved to be too weak, Other faults were found
with the cart, so that it was strongly condemned by several
boards of inspection, which were ordered to report upon it in
the commencement of the year 1866. Not only were the springs
reported to be insufficiently strong, but the cart was said to be
unnecessarily heavy in its framework and wheels, and to afford
very little aceommodation in proportion to its size. The frame-
work of the tilt was reported to be too frail and insecure, so that
it would be destroyed if the cart had to pass through a thickly
wooded country, while the height of the step and ecart made it

Tts failure on

SErVICE in
India,




















































368 Cherry's Composite Sick-Transport Cart,

Crar. V. cart, and also the mechanism by which the blocks are shifted,
will best explain the arrangements just described.

HIE

NI 173t

Fie. OXXXL—Cherry's Field Cart. The body of the cart is resting on the blocks
% and axle, not on the springs.

= L
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Fir. CXXXIL—Cherry’s Field Cart. The body of the cart is resting on the springs,
= the axle-blocks being drawn within the sides of the cart-frame.



















74 Butcher's Composite Sick-Transport Crt,

Cmar. V. of six men sitting, or two recumbent, with the driver: as a com-
T missariat eart it was capable of carrying ten tents, with poles
and appliances complete ; as an ammunition car, twelve quarter

barrels of ammunition or 6,000 rounds,

Constructionof T fit the conveyance for the carriage of ammunition, special
f;;LB“‘“h“ ® protection as well as means of separating the barrels became
necessary ; these, including two partition boards, one wadmiltilt,
and one cover, were carried in a drawer under the body of the
cart. Sundry other articles were also carried in this drawer,
including ecaps with straps to secure five pairs of tent poles,
which were placed under the cart, in spaces along each side of the
drawer, when it was used for commissariat purposes. The top of
the cart was made of four planks of wood, each two of these frames
being themselves hinged together as well as to the framework of
their respective sides of the cart. A folding lid, divided down
and opening along the middle, was thus formed. This top was
employed as a flat roof when ammunition was being conveyed ;
each half of it was raised, folded upon itself, and secured so as to
heighten the sides of the cart, when it was nused for commissariat
purposes ; and again, each half was folded downwards within the
body of the cart to form seats when men sitting were to be con-
veyed. The direction for adapting the cart for the conveyance of
sick men lying down, was to pull out the drawer fourteen inches,
and to drop the tailboard upon it, securing the two together by
certain buckles and loops provided for the purpose. A platform
would be thus formed long enough to receive two patients lying
down. Bail hoops, three in number, were provided, and a cover

Fig. CXXXV.—Mr. Butcher's Field-cart for Commissariat, Ammunition, and Sick-
transport service,
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New Zealamd Sick-Transport Wagon.

Fig. CLXX.—Perspective view of the New Zealand Ambulance Wagon, with aad without its

(bservations on
the New
Fealand sick-
transport
WATOL.

COVer,

The leading feature of this wagon is its lightness,and this is
undoubtedly a very great advantage. Its weight isabout 9 ewt.
It is also simple in construction, well and strongly built, and is of
casy draught. Another good quality is that owing to the lowness
of the sides, when the cover is not used, the patients carried up
on it, whether recumbent or sitting have a full amount of fresh
air. The wagon would not answer for receiving patients lying
on the ordinary Regulation stretchers, there being nothing pre-
















Cupe of Good Hope Sick-Transport Wagon. 433

Fig. CLXXII.—End view of the ambulance frame; one stretcher being removed, and
the straps taken out of the springs.

If it be desired to carry four men sitting, instead of the two
recumbent, arrangement is made for this being done in the follow-
ing way :—The stretchers and their cushions are removed, the
central upright partition between them lifted out of its holes,
and these are slung up against the inside of the tilt of the wagon.
Two spare seats which, when not required, are carried beneath
the frame, are now fixed in the place which was oecupied by the
stretchers, facing inwards. The occupants of these seats use a
foothoard common to both (see Fig. cLxXL), which is fixed beneath
the middle of the frame. Their legs pass between the side and
central longitudinal pieces of the frame. When thus arranged,
eight men ean be carried sitting, four in the middle, and two, as
before, at each end.

The framework, with its seats and stretchers, just described,
is suspended from the sides of the cartel, by leather straps
attached to the ends of two steel semi-elliptical springs fixed
beneath the frame. The springs are fixed at their centres to
the two cross-pieces nearest to the middle portion of the frame,
as shown in Fig. cLxx1. The manner in which the strap is
attached to the spring is shown in the following sketch :—

Fig. CLXXIIL—(a), end of spring with suspension strap attached ; (4), loop of spring
through which the strap is passed.
22014, EE
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Failure of the
Crimenn sick-
transport
WAZOnS.

436 Divector-Gemeral Smith's Wagon.

“ At the back parts of each vehicle there are two iron
brackets, which fold down to support a stretcher, and so afford
the means of forming a convenient table. This plan I from
the first preferred to one which was strongly urged on me,
namely, to form a table by placing a stretcher across two
panniers,

“In the event of the Flanders wagons intended for the
carriage of bedding, stores, &ec., not proving sufficient for the
purpose, the wagons intended for the transport of sick and
wounded are capable of being quickly dismantled internally, and
made available to supply the deficiency.”

The following are copies of the illustrations to which reference
is made in the foregoing description. They show with sufficient
clearness the plan of construction of the wagon and the manner
in which the patients ave intended to be carried. Each wagon
was drawn by four horses, and was conducted by two men riding
and driving postilion fashion.

These wagons proved a failure from several causes, but a great
deal of oblogquy was thrown upon them which they did not
deserve. In a French account of these conveyances the plan of
carriage adopted was called a painful method of transporting
sick soldiers, which it certainly was not, when the horses em-
ployed were equal to the power of draught demanded, and the
drivers were sufficiently skilled in their duty. The sick® were
said by the same eritic to be deprived of the benefit of pure
air and daylight; but as each compartment was fitted on one
side with a jalousied shutter extending its entire length, and
on the other was only separated from its fellow compartment
by an open trellis-like frame, the interior could be very fairly
aired and lighted whenever considered desirable. Its weight

# o Moniteur de I"'Armee,” 20th October 1854,
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Probable in-
fluence of rail-
WAYS On surgi-
cal treatment
of wonnded.

Expenence in
Germany,

Probable in-
fluence of rail-
Wways on inter-
mediate field
hospital esta-
blishments.

444 Transport of Wounded by Railway.

difficulty and objection to military commanders, and they have
become so more than ever since the progress of civilization and
science has required the sick and wounded to be provided for in
& manner more adequate to their necessities than formerly was
ever contemplated. But with the advantages of railway commu-
nication at hand, the amount of ambulance stores and transport
may be limited to the probable wants of a single action, and only
a small medical staff’ will be required to supplement the surgical
assistance which will be always in company with the troops, either
as regimental, brigade, or divisional medical officers,

Many serious primary surgical operations, which have now to
be performed inconveniently on the field itself, may under the
circumstances contemplated be postponed until the arrival of the
wounded at a fixed hospital, where they can remain undisturbed
after their performance; for with good management the railway
conveyance may be so arranged as to carry them there with no
greater disturbance than has hitherto happened in the transport
of wounded from a field of action to the general hospitals in rear,
while the journey can be performed with such speed that there will
not be sufficient time for those symptons of fever and irritation to
arise, which, when they exist, counterindicate amputation or other
surgical interference of a primary nature. Certain other surgical
operations of a conservative kind, that, from their nature could
hardly under any ecircumstances be attempted with propriety on
the field itself, and that would be almost equally unjustifiable in
hospitals, the temporary nature of which would render the patients
liable to be moved to other hospitals more remote shortly after
their performance, may be resorted to without any special risk if
the hospitals to which the patients are at once transported possess
a more permanent character. The Prussian surgeons during the
late wars in Schleswig-Holstein and Bohemia, were in numerous
instances enabled to avoid amputations, and to resort to more
intricate operations in the interest of their patients, owing to
the speedy removal of the wounded from the neighbourhood of the
scenes of action to fixed hospitals. It was not merely from the
fact of these hospitals being fitted with all the necessary appliances
that the surgeonswere induced to undertake the special operations
referred to, but what also materially influenced them was that
they knew their patients could remain in them without any
necessity for further removal until they were in a proper condition
to undergo the tramsportation without danger of irritating their
wounds and interfering with the process of cure.

The ecircumstance of railways being made available for ambu-
lance transport will also probably cause intermediate field hospitals
—always Eu:dens:::-me, costly to manage, and too often hiding-

places for idleness, as experience showed during the Peninsular
war—to be established in less proportion than has hitherto
happened in war, for it will be far more easy and economical to
add to the hospital accommodation already existing in towns and
large centres of communication, at a distance from the theatre of
warfare, than to open hospitals in fresh situations, a plan which




































































































Sick-Transport Cars im the United States. 477

enabled the standards to be placed so that they should correspond  Cirar V.
in width with the length of the stretchers to be attached to them.
The system of ventilation is different, and in the American cars
the nppnrtullit}" of warming the interior is also afforded. The
difference in the mode of suspension of the stretchers has already
been alluded to.

The drawings which follow will sufficiently explain the interior
arrangement of one of the United States” hospital cars, and, by
comparison with the illustrations attached to the description of the
Prussian fourth-class sick-transport wagons, will serve to show
the different plans adopted in the two cases for suspending the

stretchers,
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Fig, CLEXXXVI.—Perspective view of half the interior of an Amcrican hospital car
conveying wounded soldiers.
’: 'I'hi: dr:'.“_'ing irB copied from one of the illusteations in a work by Dr. Evans,
;jltl_r.lt-di E.ﬁj:u Commission Sonitaire des Etats-Unis,” and published by G. B, Dentu,
aris, i
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