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CHAPTER 1V

ON THE MROPERE POSITIONS OF WOLINDED MEXN
DURING: THE  ACT OF TEARNSPORTATION , {;‘
WITH S0ME REMARES ON THELR E:l-',:nJ'Ll'l-'-'!L
BY DREARERS WHEN NO CONVEYANCES ARE
AT HAND,
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CHAPTER 1V.

ON THE PROPER POSITIONS OF WOUNDED MEN
DURING: THE ACT OF TRANSPORTATION , J/
WITH SOME REMARKS ON THEIR REMOVAL /
BY BEARERS WHEN NO CONVEYANCES ARE
AT HAND.

“ BEFORE l-|-|_-n--m1r'|-'|:1g ta consider the varions kinds of eony eYANCES (ryap IV
which have been either proposed for use in carrying dizabled zoldiers, —
orare actually employed for that purpose, some few general remarks
appear to be necessnry !'1:.-2l1|"n:‘1']r‘|'r{ the ]M"E'-It-lllr]:: most suitable for
the wounded themselves during the act of removal, having due
recard to their safety, comfort, and the prevention of rl:_fgrm".'a!'mn
of the injuries which they have sistained; for on the nature of
these positions, it may be presumed, will depend to a certain
extent the forms' of the vehicles dezigned for their transport. It
will also be useful to add ‘in this chapter some observations on
the eircumstances of wounded men who do not require transpif-
tation, or who are able to make their own way for a limife:l
distance without being carried ; and lastly, to conzider the mhnner
in which hospital orderlies can mest efficiently render assistance
to other wounded men who are unable to march alone, but who
are not so far disabled that either litters or wheeled carriages are
ﬂhan]utu]:: 1'-:':c|1:'|1'4;:'I for their Ea:ll'l;t:.', or who, althoush reguiring
such conveyances, are unable from aceidental circumstances to
dbiain them.

Sgeriow [—Positions oF Wousnep: MEX DURING ¢ T nebeed T
TRANSPORPATION. i (i
Ft is with reference to recent wounds that it is chiefly of Posibonsofqyf ¥
importance in these remarks to consider the position proper Iur'\,?l“z'fiﬁﬁ“f_ﬂkr g
patients during transportation.- It may be that the patients have portation. )
only to he carried a very short distance from the place where they
have received their injuries, to the place appointed as the first line
of surgical assistance. Even under these cireumstances the
lm;._;him{ in which a wounded soldier is carried may have an
important influence on his present safety or future welfare.
But the question becomes greatly more important when a recently
wounded man has to be carried a long distance, such as one or two
miles, for his primary ireatment, and -still mere so, when, as not
unfrequently happens, the transport occupies several days before
the hoepital to which the patient has to be sent for his secondary
and 'prn:!lunge{l treatment can be reached.

.
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Transport in o Recumbent Posture.

Ambulance conveyances, whether they are intended to be
earried hv bearers, borne Ly "illflm'"llb, or are of the w hﬁ.’l‘ék‘tl kind,
dare |;11ﬂlnar1|1,' -;,cu::.t'rm"c*ni for earrying wounded men in one of
two positions, either lying down at_full length, or sitting. Ex-
perience has shown that T.]uhr, positions meet -all the’usual re quire-
ments of wounded men.  Some light field hand-carriages have bzen
desizned by continental surgeons in which the patients are carried
half sitting, half reclining, and which do notadmit of being used
for either a wholly rec umbent or wholly sitting posture; but they
have not yet ];ﬂn;,n 'ln';:-nrrht into ""'I.:E'Llf‘l"lll. uze; other Convey ances
have hLLrl invented L _1(141'.1tt1nll‘ 8 res 1:||L“||]{'|..[ EH‘J:—LIJLm, i :LL the
same time " capable, by means of mechanical contrivances, of
assuming a form suited for supporting a patient in a eemi-
recumbent Postiare.

It will be convenient to consider the nature and effects of these
several '[]-:_:-_-'i.ti-:]-:'l‘:'-, \.'i';.., 1, the recumbent ; 2, the :.'-ilt;:l:];', anl 3, the
semi-recumbent position, separately.

Transportation in the recumbent position.— The recumbent
imp‘.iriu]t i3 undoubtedly the beat position in which to place all men
who have received severe wounds, anidl even those who appear to
have been but comparatively ~1|.rhth' hurt, if their injuries are
complicated with fantness, tenden: y to bleeling, shoc |x. or any
other constitutional symptoms. It is at once the mo-t easy and
the safest posture for the patient. In the recumbent posture every
part af the ]:-:ltl'.' i5 ‘-'f”'”" supporte el, no part has to bear the
H\l[_"_‘:]IL of .m-’h!||:t‘ part, the |::|"1.-~'.:I~.' for all muzeula exertion
ceases, there is perfect repoze. IF the balan-e of the circulatory
gygiem has been disturbed under faintne:s, from the effects of
¢hills, or from any nther eanse, it i3 the lr;m'ti.nn most favourable f
ita restoration. IF hemorrhace from “divide | \I:l:i.-l.-i-l.'lle: has heen
:11']'1}11L“|J ]1-'\' RO {J.F ”:IL' 1H'=]'r||'| tl':.' ﬂ:'l[:.]:'.l‘T |:'||.1_'|:.||."I|1"L tl]'l'llll:‘f_fl'l '.'.'.I|:||'|]
this 1a accomplished, or te:nporarily stopped by the accumulation
of eoagulum, the horizontal position is the most effective for pre-
venting disturbance to these favourable circumstances, by doing
away with the neel of moving the injured parts, and by lessening
the we'rht of the column of blosd in the vessels leading to them.
Moreover, it is the posture im which, during the act of transport,
the sevaral parts of tha hl':n:lx‘ are E—-»l]ill." e l to the least amount
of concuasion, and in which T.]'th amount of -11L|'|."' which does
take plice 13 most evenly distributed over the whole frame without
ghock to any oneg part, from the tread of the bea‘ers or the motion
of the t‘nn"l:a:_gr', ];1'-:11.'5 led the movement be jl: ].(_:"n;n[:_:'l_}r electel,

Fracture of any of the bones, wounds of the articulations, of
the lower 1:.'{[l'u||:'1t|\'  eevere wounds of the heal, -:-!1{::11:, or ablumen :
and generally. extenszive injuries of the shoulder-joint, usually com-
pletely dizable men from ]'i!ll!]l.:l‘n-'li'l.lg_': themezelves for Iu-]‘-;-_- =uch
patients should always be transported te the rear in a horizontal
poasture. 1f the means of conveying them in this manner be not
Bt Bl oot ihe Beld ab fheaoabant of need, the best !;] an ia to
carry them temporarily to a place of shelter from projectiles until
the necessary conveyances can be obtained fur their use. To




Transport in o Sitting Poslire, ritd

carry such patients to a considerable distance in a sitting position
would inevitably lessen the chances of recovery, even if their
condition mirmtt: d of the attempt being made.

]..'C‘\-“'c ]II‘.-';';'!""I."{I.. H K] 1||1 :lfi_"'lll]l]]l_,l'lt T'IU..‘:.I[II'I]'I ].‘Q. E‘II'I_" '|'I.th|"'r]t.:§.
]:ahmn'um‘ 1|.r|fi|,1 certain wounds, and advantageous as it i3 in
deseription of recent injury, there are inconveniences
conneg H":] \ch it when congidering the subject of providing means
ﬂftl':t:ﬂ-—JnmLaImu in campaigning t]: at cannot be overlooked, The
recumbent L :--=1T!-n]1, as o matter of course, |Il1.-.!l]'.1,'-\. the net |_H=~:|11,
of a greater amount of space being appropriated for the accom-
arm:h ion of a given number of patients, and consequently causes
a greater number of vehicles to be u:lmml for them than would
be required if the accommodation to be provided were for the

same number of patients in a sitting posture. The conveyance of

patients in a recumbent s Itl:m} hml' sover, entails ordinarily more
labour on attendants, independently of the inerease in number

from the increased provision of conveyances than carriage in a
bit!il::l;_:‘ ]Jﬁ:-'i.!i'lﬂ. For these FEAsoms, as [J:LTil::ntﬁ with some wounda
can be nearly as well transported, so far as their injuries are con-
cerned, in the sitting as in the recumbent position, a certain
amount of means of transport in a eitting posture is always pro-
vided, and it becomes only right, for the sake of economy on the
one hand, and for the due protection of patients on the other, to
consider and determine what cases are applicable to transport in a
sitting posture.

I.i'fl.rﬂj:'-’-'.f‘fxe:'erl':'i: L. t.l.f.!'m.'l.r g;r?sf.l.,r..“r.. Az a L_'r'mr.ll "‘Eﬂ: onlv
thoze L atients can t-.J.fL'h' }]L. carried in a H-!I:I:IIH' ]1t|-1_1|rL “]u:lap
wounds or injuries are of a mm;:u'-ﬂr.uh. :[|<'|;|t, nature, With
the L:ﬁ.npuur] I.:'j' wounds of the foot, wounds 1;-1 the lower extre-
mity usually eanse this mode of carriage to be altogether objec-
tionab le, e ilL‘iH”T if they are I:‘-.Jm[]i ated with tn]nr]t' to =ome
of the lmm' It 13 for i _Lr]J-.IIIE‘*- in the upper part of  the body that
transport in a sitting posture is more particularly applicable.

However severe a \ncatnml of the furearm or of the hand may be,
even ﬂli.lu“l:l bones are fractured or a considerable 1:-'111. ul: 1!|r,
limhb LlHI“fI away, when no hamorrhage iz going on and when |
the ]'ﬂll:"Iﬂ i3 "-LJHIH-' E.'J‘r!-u*"]l, it does not ]rra-;il_,r runr_w:l[ in & =-'=]t'[|_n-l"
posture li.uku(‘LI;luTllblf‘ mn any Il;_.*-[ll!\_.r The wounded -:1-;[r|_-::|u[-.-
should be properly slung and supported by means of a handker-
chief, and the patient, W ith such a wound, may then be removed
in a sitting posture almost equallyas -uh.dul:mfeuu gly az in the
recumbent posture. In like manner unc M p ]:q\amu] wonnds. of the
head, face, and upper part of the trunk, if they are unattended
Irv any urgent comstitutional gymptoms, offer no {e: atures to contra-
ll]illl;‘ ate HIL n’ll'lill'l."ll of T]LL. goldiers suffe r.ng from them ]JJ—
trlrhpmi in a sitting® posture.

The circumstances which would render a sitting position objec-
tionable are those which have been already I_?«.]_.I]..l]]'l!?d. to necessitate
removal in a recambent 1m:.[uw

Transportation in a semi-recumbent position.—In this lmsumn
the trunk of the i‘-l"lt]ﬂ]lt 12 raized and supp orted at a cortain d,nrrh_,
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Transport in. o Sem i-recumbent Posture.

with the lower part of the body and lower extremities; the knees
are also raised, and the thighs bent and supported at an angle
with the legs. This position of theJower extremities is rendered
necessary when the trunk of a recumbent patient 13 maintained in
an inelined postare for two reasons.  The lirst is that the weight
of the upper part of the body tends constantly te gravitate down-
wards, and to push the legs onward; the second is that an ex-
tended condition of the thighs and legs speedily becomes irksome
when the body is so raised, probably to a certain extent fromy
muscular exertion intended to resist the pressure just now men-
tioned. The flexed position of the legs removes the necd of any
guch efforts. The fixed position of the pelvis and thighs as they
rest against the mechanical support provided to sustain them
eounteracts the pressure and tendency to descent of the trunk;
all feeling of need for muscular exeriion is taken away, and as the
lewer limbs are everywhere supported, none of the irksomeness is
experiencedt which would be felt if they were kept extended.

There are few recent injuries for which a wholly recumbent
position will not answer, or cannot be readily made to answer, the
purposes fulfilled by the semi-recumbent posture. In some cases
of wounds in the region of the chest a semi-recumbent posture is
very desirable. The patienis are tronbled with so much feeling of
n|:1prf-_-_=.-'im] in ]]n;_t:l.l;]:i:ﬂg that 1E'.-:"'1f' not n:nn]_'-: cannot bear to remain
in a wholly recumbent positien, but they require the back and
chest to be very considerably raised to meet their wants. At the
same time such patients ;will be quite mnable, from prostration and
other causes, to remam upwight or Lear the jolting which almost
invariably attends removal in a sitting posture. In such cases, if
the lower part of the bedy and extremities retain a horizontal
direction, as on an ordinary stretcher, and steps have been taken
to raise and support by temporary expedients the back and head
of the patient in a sufficiently inclined position, then the imconve-
nience will not unfrequently follow of the patient rolling over to
one or other side, not to mention the risk which has already haen
mentioned of his slipping down toward the feet of the stretcher,
especially if the ground be steep or much broken. A support
caleulated to maintain such a patient securely in a semi-recumbent
posture is therefore a decided advantage:

These, however, are special eases, and even in these cases the
inconveniences referred to may be materially lessened, if not pre-
vented :|]|l'|_-_;1\1hc-r, h:,.' care antd management on the part of the
bearers. Forall ordinary eases of wounds it is obvious that nearly
all the advantages alleged to belong, or belenging, to a semi-recum-
boant [l::l?--l'l-l"l-!I can ]'{':lr]]'|}' be glrn’_‘u 1;_}' the aid of |1'I]1131"-':i_. 0¥ h_‘;‘ the
use of other eubstituted means of swpport, 1o a patient placed
recumbent ; while it seems equally obvious %hat it occasionally
musat be a zource of inconvenience, whatever may be the nature of
the i:]jur_l.'_. not to be able to |:=|.:h":3 i ]-'.Hii'.'ﬂ M mW ]HPH}' recumbent
1::}_-‘.51'Lr_m in case of falntness superveming or other need.

On the whole, then, it may be said as regards patients recently
wounded, that if they be in a condition which unfifs them for




Pr'r]‘l].ﬁ_.-'f.;a.:u .ftlr' Ir'ﬁ-'t,!_j-il.:_ilf.-,_? ,-.!-J?u;_-;‘.' ;l.lﬂl Ifr‘{"?.{].a.’w};f {:"r"--'-’:"'_"."'h- Tﬁ

walking, or for being ecarried in a gitting position, and if the
transport be only for a short distance, conveyance in a recumbent
posture will best answer their requirements, and best meet any
accidents that may arise incidentsd to.their condition. If a wound
be of such a nature that the chest.requires to be much raised, this
can be effected by means of a knapsack, great coat, or the addition
of any other temporary support properly applied, with sufficiently
good results for the occasion,

Under other cireumstances than those above named, special
consideration is required. If the transport,.for example, be for a
long distance and in a wheeled vehicle, it will eften be needful,
Or 2t any rate very sdvantageous, for support in a semi-recumbent
posture to be afforded to patients; and that, too, more firm and
fixed-than can be obtained from temporary applianees, which are
Liable to be shifted under the jolting of a carriage while in motion.
Faore the different effects of transport in wheeled conveyances
drawn by lorses over rough roads as compared with hand carriage
have to.be taken into account, as well as the fatigue which attends
u long journey, especially to en’echled patients. But even under

these cireumstances, having regard to the general purposes of

ambulanee transport, it geems desirable that all sueh doubly-inclined
litters, if employed, should be made capable of being lowered into
a perfectly horizontal E!IZI:-u'-l‘.i::-]'I_ in case of need,

=ECTION IL—PracTicar, Provision oF AMpuLAxce Cox.
VEYANCE, BASED ON THE NumEericaL ProPorTiox oF
RECUMBEXT TO SI1TTING TRANSIMORT FEQUIRED IS THE
FirLn.

—The E:!':'r'_;'rtl|'fl':'.=11 of accommodatien t'r-c-lnirl*ul [or ]‘m"umh(:]]t.ﬁif}
that required for patients able to sit up, becomes a matter of con-
sitleration when ambulance transport has to be provided. It is
not eazy to define with exactness what the proportion is which
the one kind of accommodation should bear to the other, for
variations in the relative numbers of severely and slightly wounded
take place in all engagements. Irom what has been already said
it must be sufficiently evident that it is very important in the
interest of the sick and wounded to have a’ sufficient supply of
conveyances in which the recumbent position ean be assumed, The
difficulty of providing proper substitutes for litters for those who
are dungerously or severely wounded in the head, body, or lower
extremities, and the fact that many men whose mjuries are of n
less serious nature, or who have sustained fractures of the upper
f‘xh'{:!'l:'lil‘lt.‘:-i, l'i[]“:l‘ from '.'l.‘n-,_-:|_|1L;||[3-5_-:J n-,ml[]n;_: 1']'11“1 loeg of h_'e;..uL 01"
from shock, are unequal, for some time at -least, to assume the
1:|:I'i_[!’_]I.E. ]_l:rthEml without risk, have been ;1||-1-u]_-..- referred to. Those
of the wounded, en the other hand, who are liable to be removed
without harm in a sitting posture will generally be able to find
other means of removal, should there not be sufficient sitting con-
veyances at hand, and they can alwsys be earried in a recumbent
position if there are spare litters available. - Could the necessities
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80 Pi"ﬂj.lﬂ]"”ﬂ}{ of wounded requiring Recumbent Carviage.
{

of the wounded only be consulted, were 1t not for the unavoidable
restrictions of bulk and weight, and the other strategical circum-
stances which limit as far as possible, in all armies, the supply of
conveyances oceupying so much space as those designed for carry-
ing men in a recumbent posture, the proportion of earriage for
patients in a sitting position would be probably considerably less,
and the recumbent considerably greater, than it usually is.

We see this fact illustrated in a marked manner in the French
gervice, In expeditions in Algeria, owing to the nature of the
country and the military service, it is felt to be very important to
reduce the bulk of sick conveyances as much as possible, and ag
the same time to have the mules available for other transport, such
as stores, when no sick have to be carried. This can be done with
cacolets, which fold up into a very small space and lie close to the
sides of the pack saddles, but cannot so conveniently be done with
mule-litters on account of their size. The latter are therelore
reduced in numbers to extreme limits, being issued to columns of
troops, as before explained, only in the proportion of 48 htters to
500 cacolets for every 10,000 men, or accommodation for 10 patients
recumbent to 100 sitting. The proportion was very different in
the French army during the Italian campaign of 1839, when the
necessities referred to were felt less strongly. In that war the
numbers were fixed at 15 litter mules and 30 cacolet mules for
the head-quarters’ ambulance, 10 litter mules and 20 cacolet
mules for the ambulance of an infantry division, five litter mules
and 10 cacolet mules for a cavalry division, and two litter mules
and five cacolet mules for the ambulance of a reserve park of
artillery.* Here the proportion of provision for recumbent patients
is seen to have been one-half instead of one-tenth of the provision
of carringe for patients eitting ; and, judging from the evidenece of
professional returns, which tend to show that about one-third is
the proportion of severe to elight wounds inflicted in battlesy

his would appear to be a much fairer average of the recumbent
accommodation likely to be required than the former estimate.

Remarks have been already made in the previous chapter on the
]n'nr_n:]rtiun of transport to ,-f'l'l‘l.:rigﬂ:l of troops authorized in the
British service, and the Medical Regulations were then quoted to
show the description of conveyance necessary for a division of 5,000
men, assuming the proportion of sick to be carried at five per cent.
of the force. DBut no indication was there given as to the propor-
tivn of transport for recumbent to sitting patients; only a certain
number of “cacolets or litters” was said to be necessary. Sir
John Hall, in his recommendation on this subject, indicated what
he thought to be the necessary proportion between the two kinds
of transport. As already mentioned his calculation was made ior
a division of 10,000 men, and at the rate of five per cent. Out of
the 500 sick for whom carriage was thus provided in Sir J. Hall's
estimate, 50 were to be carried recumbent in the two mule-cars

* « Legoucst, Traité de Chirurgie &'Armée,” par L. Legode:t, Paris, 1863, p. 968,
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Deficiency of Bearers on Fields of Action. Y1

and four-mule waggons, 20 in the box litters of the ons-mule
Maltese carts, and 100 in 50.paic of mule-litters, makine a total
of 176 sick for whom recumbent :*:1:'L"l:|::_frr was fo bhe j:-:'.:n'i{!n:l_
This made it rather more than one-third of the whole amount of
glck transport, ]:-l-EI::_f at the rate of 354 recumbent per cent. of
accommodation. The stretehers !_:I!I]'I]Er_'!.'l_!'i for CArTYy i.u:_{ the wounded
recumbent for chort distances from a field of action were not
included. in this caleulation.

The conveyances despatched to the Crimea to serve the wants
of a ﬂIiFEHiUD of the army at the recommendation of Director-
General Dr. A, Smith provided accommodation for two recumbent
fur Every three men Z.‘i.[|5r:|'_r.| while thoze 'I'!t'.‘-]:l'-Tl:Ei[.'I:l at the same
time and also for the service of a divizidn ut the recommendation
of Mr. Guthrie and Colonel Tulloh only provided accommodation
for three recumbent for every 25 sitting. In the first case the
recumbent accommodation was in the ratio of 66§ per cent., in the
gecond in the ratio t'nlj.' of 12 per Cemnt. In each cage the accom-
modation mentioned was exclusive of the ﬂ!l'l.]i:lllr:_.' field stretchera
carried by hand. The contrast between the provision made in
the one arrangement for the carringe of patients in a recumbent
posture with that made in the other, I'l‘l.'ij1i.'l.'l"]l‘,-' to the amount of
E:Il'l‘il"lil[_‘t for patients sittine, i3 not a little remarkable, and as the
military conditions were in both instances exactly 1dentical, serves
to show how little the subject under consideration has hitherto
been reduced to rule

The settlement of the question on a fixed basis is still a deside-
ratum. The remarks which have been alrendy made on the
descriptions of wounds which necessitate a recumbent position,
and on those for which a sitting position 18 suitable, together with
extended and more precise observations on the relative frequency
of these injuries under the ordinary circumstances of modern war-
fare, will assist in obtaining a eolution of the question, or at least
in I}ia{:ing it on a4 more F:Ltiaﬁl.i_:l:ur:,' basis than that on which it at
present rests.

SecrioN III.—CoxceErxing WOUNDED WHO DO NOT ABSO-
LUTELY REQUIEE TO BE CARRIED To THE Fierp Hos-
PITALS.

One of the great wants experienced in every action i3 the want
of a sufficient number of bearers to carry off the wounded. The
demand suddenly created for help iz usually under such circum-
stances 80 great that it is hardly to be expected that any establish-
ment of bearers eould be regularly maintained in strength sufficient
to meet it. :

If there were sufficient assistants at hand no wounded man, not
even those with the simplest flesh wounds, should be permitted to
go to the hospital unaitended. Under the movement and exertion
a blood vessel may give way, and hgmorrhage oceur; faintness
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82 Wounnided who ean walk unaided to Hospituls,

that has passed off for a while may recur after the patient has
been a short time in the upright position; with an apparently
slight wound of the sealp giddiness miay come on, the patient
bécome unconseious, and fall; and s6 on with every wound and
injury that firearms or cutting weapons are liable to produce.
But: the amount of help which would be required for every
wounded man thus to be accompanied by an attendant, or to be
arried or otherwize assisted to the rear, is much preater than s
ever or than can reasonably be expected to be found ; and it is the
duty, therefore, of such attendants ne are present on the field of
action, first, to’ attend upon and select for transportation to the
vear those patients whose wounds appear to have most urgent need
of surgical attention, and next, when these have been taken to
hospital, to assist in turn the le=s severe cases which remain on the
ground.

Fortunately, in every action there is a certain proportion of
wounded men, not only thoze with trifling, but some with com-
paratively seve e wounds, who do not absolutely reqiiire transpor-
tation, rectimbent or sitting, but who are able to make their own
wny on foot to thie field hospitals without assistanee ‘from
'.lth-m]'.miz-:.

Here agnin, no precise rule éan be given with rezard fo the rela-

-~ five numberz of thiz class of Wounded in any given acfion, nor even

as to the nature of the wounds whicly' permit the subjects of them
to walk unaided to !ln:-]fl‘-u]. No =uch power can of course exist
after wounds directly disabling any of those etructures upon
“-]:Iilil 1.]“' j|=1':1:':||.||.:| 1']“ I"H'I:-]I'Ill[illli f’hﬁ!'”t‘i:l“_\' “i"'[”'”']*‘p TI'III:! \'l‘l‘.}"
rarely after any injury that necessarily entails fatal consequences.
But, with these exceptions, no general statement on this head ean
be made. The '.ﬂ'-i]it:.' or inability to walk nnsupported for h'—'li'l"
after a ‘gunshot wound often appears to 'depend upon personal
peculiarities, the force df character, intellizence, and moral conirol
of the individual, as much as, or more than, upon the nature of
the wound or illjlll‘:.' which has been inflicted, One nman will
contrive to walk to a field hospital for assistance and exhibit
comparaiively little signs of distress after the loss of an arm or
some other wound of similar severity ; while another man, with a
comparatively trivial mjury, will be utterly overcome and absolutely
require to be carried.

Again, if there be no means of carriage ready at hand, no
'|:'||'l:|:-i_:l_‘l"'1. of Fl]l:t'(t:.' relief nh\'iuus, after the rravest it]jlti"lt'ﬁ,,tllc
gtimulus of sell-preservation will often wonderful

v assist wounded

men in walking, ‘or, if mounted soldiers, in Tiding, 'to places
:ippn[n[ﬁ:t ﬂb]""g-l';ing :-m'lf_[h'::] aid. A-min who Fag Teoeived a
wound and who is not altogether disabled by it from moving away
is first ‘prompted to escape Irom the aréa of danger'and conflict in
which hie 1z no iim;f:l‘ of U=z¢ s a r'--ul]w-:linn!:I i the next ]3];1-;-{: he
is-promipted to pursne his. way till he arrives 'at an'hospital by ‘a
natural desire for relief, and wot improbably also from bemg-urgkd
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by a pressing desire to be made aware of the real extént and eor-
sequences of the injury which he has sustained. IHe is alarmed
as to the nature or consequences of his wound, and this alarm
urges him on. Under the nervous excitement resulting from
these mental emotions wounded men will often perform acts, such
as walking or riding long distances, which might well be
supposed beforehand they would be physically ineapable of per-
forming.  Instances have frequently been known of men with the
severest wounds of the upper parts of the body, with the loss of an
arm, a fracture of the skull, even with a serious wound of the
brain, walking lonz distances to surgeons for assistance. A mong
the drawings by Sir Charles Bell of the wounded which he took
at Brusse's after the Dattle of Waterloo was one of a sergeant
of the King’s Gierman Legion who had had his right arth carried
off close to the shoulder joint by a cannon ball.* Nothing
remamed of the limb but the torn stump which wds left attached
to the trunk and about two inches of the shattered arm bone.
Yet without any dressing being applied or aid of any kind this
man rode all the way from Waterloo to Brussels  On reaching
the 5t. Elizabeth Hospital and being placed on a bed the excite-
ment which had enabled this man to perform so limg a ride in
such a terrible condition immediately collapsed, he fainted and
for a long time remaincd in sm uncons<cious condition. This is
ot an exceptional, though, perhaps, considering the distance of
the ride, an extreme example of the exertion which a wounded
‘Anan is capable of making when stimulated by senitiments of self-
reservation. '

It is, however, ordinarily after wounds of a mild character only,
after uncomplicated flesh wounds, that men are able to get to the
field hospitald for help, especially when the uistance of the hos-
pital from the scene of conflict is at all considerable.  Such patients
may at first be disabled by a certain amount of faintness or shock,
by the severity of the pain, but, after a short time has elapsed, they
will fréquently find themselves able to walk to the rear with more
or less activity, perhaps with the aid of a sheathed sword or a
musket in their hands for support.

It has been thought that artificial appliances specially designed
for the purpose might be issued with advantage for the use of
such patients. The stretchers, litters, and cacolets would be
more completely at the disposal of those for whom transportation
is absolutely necessary, delay would be prevented, and the
services of attendants would not he required for those who, with
such artificial supports, could niake their éwn way to the hospitals.
The contrivances referred to have heen designed more particularly
for nse after wounds in the leg or thigh; for these, even if only
flesh ‘wounds, much more if oné or imore bones be broken, as
# rule prevent the subjects of them from walking unaided for
asgistance.

* Bee the large framed drawing, No. 14, io the Pathological Musenm at Netley.
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Dy, Esmarch, n German surgeon, has proposed the use of
various kinds of erutches to assist men wounded in the lower
extremities in walking to the field hospitals without attendance.®
Dr. Esmarch’s erutches are jointed 0 as to be capable of adjust-
ment for the use of perzons of different heights, Attached to
them are various applianees to fit them not {mh for bearing the
weight of the body, hur also to afford leeal =in|:}c1rt to particular
iJLTl'—- of the limbs 'nhmh have been injured. j.lmt if the foot or
leg have been mueh injured, there is a projecling ledgze to the
eruteh, on which the knee can rest, so that the leg and foot are
]-:eu. from lhe ground during the progression; for other cases
Ihu-:' 12 an iron ]JI:EL- at the bottom of the crutch to support the
foot. Agmn, 1f necessary; moveément in & leg or thich may be
prevented by securing the mb to one of the crutches 1J‘f means of
certain -E11p:. attached to them. The crutches are fitted with
Cross 'E)i_l:'l_"" at the lower ends to pmwnt them from slipping,
or sinking in =oft ground.. Such assistance could of course only
avail when the arms and hands are unmjured. It iz scarcely
probable that such appliances, which generally require no little
care in adjustment, will ever be qlp;]: .4 for use in the field. Even
if they were made part of the surgical EH;H:]N et of ambulances,
from: the rapid and varied movements of freld evolutions, Hl'—""f
would seldom be at hand when wanted by a wounded seldier to
withdraw himself from the midst of the melée; and that would, of
cour=e, be the only place where they would be much required:

:-]I-'.f'l'rﬂx/]r}‘f/—.-\:-':ctﬁ-r.-\xm-: o WOUNDED MEN BY TRAINED
ATTENDANTS WHEN NO STRETCHERS OR EEGULAR Cox-
VETANCES ARE AVAILABLE.

'[‘he plroper modes of i',l'l'i_!.l:_'q_"{‘tli]]g for ]-Iﬁi“:_': and t1'nnspnrring
wonnded wen on stretchers, and other regular field conveyances,
will be considered elsewhere; but it may be advantageous to
notice here some of the methods by which bearers can best give
help to wounded when the stretchers are occupied or are not avail-
able for use on some other account. Bome special contrivances
have been designed for economizing the labour, and lessening the
fatigue  of bearers under such circumstances, and these also m: ay
be umtin of description.

There are various methods by which the transport of a wounded
man, who 1s too weak to walk alone to the rear for surgieal assis-
tance, may be effected by trained attendants when no litter or
copveyance is {hspnlrmfuL or near at hand, for use. '11'~1u-1:f1|t of
this kind should only, however, be .:t1r-m]:|t{'d when 'l‘f. wounds are
not grave in their nature, and when the distance for rAnspOr tation
is not very great. And in any case suited to transport of this_ kind,
in-order that the patient may receive the full amount of benefit “such

* Specimens of these crutches may be seen among the articles of surgical field
equipment (No. 831) iu the Museum of Military Surgery at Netley.
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U:brm'cu&: by a single Bearer.

assiztance is enpable of affording, it must be given systematiesliy
according to the site and nature of the injury.

It will be useful, therefore, to give a few hints on the best and
readiest means by which attendants may assist wounded men ac-
cording to the site or natore of the wounds which they have
~ ed It will be convenient to mention first some methods
of affording help when only one atfendant may be at hand,

If the wound be in the head, neck, or upper part of the trunk,
tl:l:" lj-'“i.t'"r Fhllll]ll 'I'_I..I]'l]_'f !'ll[l-!f['l]'f |]E|I'|.5II! ]J_'-' i|i"1 ”I.I_‘I!"\-]lﬂ,l'! ;|! one
hamd used as o walkine stick, while his other arm and hand lean
upon the upper part of the back and distant shoulder of the atten-
dant who walks by his side. At the same time the nttendant
#houll plice his near arm across the back of the wounded IT!!:‘;h,
‘reaching vround and partly enciveling the—ehest with ks, forcatm
asd hand, so as to azeist in supporting and keeping ereet the vpper
I]:u‘t of the Fm1i|'|'|t'.-a trunk. The atendant should CArTY the
wonnded man's knapsack in hiz disengaged hand.

The same relative position of the patient and attendant will
nswer 1.'|'E'Il;_:r:| l!'ll.._: "u"-"-HIII:i ]I H-! I:l{_'!"[] ir'lﬂi_l:_'l_EI.[ i]l Ii]l_'l' 'l'l:l'.t I::lrI L'_Ethf_“]' LIl
upper or lower extremity, after proper temporary protection has
been ::]J]Jl]l"l:l to the i!'ljll.l.'L‘I] limb, If the wound be in the lower
t.‘l’.[l'i"l'li.il_'!' the ]J:ll'uznl. will be enabled ]l}' such ..'1.=55.=1:|]1c13 to
wilk without 1_|1:'|:1'.'\ri!;_1.r the xu*i;h[, of the hun]:,.' upon the foot
of the jured zide, or muy hop aling with less exertion and fatigue.
It 1z be in the upjper 1-3-;=,|'ur1|j1_',.' the ]mt-lm'.t will not be alile to
avail him=elf of any support which requires to be held in the hand ;
but the iujm'ml arm should be taln:nlf_:; in & handkerchief so :LI!'T:'I.I:'I:_{E(I
as to fully support it. In all other respects the assistance will be
best given in the way already described.

Should the p:;:i.;.nt have ta de-cend :1'1!|.:r!fi1.'if:,.' the attendant
should take fT“":i“I care to hold him up as he walks down the
glope, not only by encircling the back and chest, but also at the
same time by supporting the patient’s arms under the arm-pits.
‘I'his is necessary in order to guard against the accident of the
patient suddenly slipping or falling forw.rd from an accession of
weakness.

If the upper extremities-be uninjured as well as the thighs, and
the attendant be strong enough, he may take up the patient on
his back antl g0 varry him to the hospital. In this case the patient

“places both arms round the neck of the attendant, while the atten-

dant supports with his own arms on either side the corresponding
thigh of the man he is carrying. It 13 evident that the bearer
cannot with this arrangement varry a knapsack, neither can.the
wounded man's musket be taken on unlezs it 12 i.';aapnhl& of hlﬁ:rtg
elung. It was in this manner that the distinguished surgeon
Baron Percy, the same who designed and organized the French
Gﬂml}.’lniﬂﬁ of “ Brancardiers,”® carried an officer, who had been
dangerouzly wounded, across a pontoon bridge over the Rhine.
The case was one of extreme nrgency, for, at the time Baron

e —
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Cuap. IV.  Perey carried the dizabled officer over, twelve Austrian guns

were directoed :l:_{l.nl the |||5f.|:=_f|'1 and 1t was ]JG_']II:_E broken up
under their fire. This pick-a-pack fazhion was a common mode
‘f‘lt. n:"ll‘t"\-'-'n"' |.I1I|. '|'|'l:|[|'|!:.| l|. ] ]liil."ﬁ I-ll::l:lll ::I:! 1;1'[(!.—' llr ||:'|:=!1' ““lti'.
stretchers were |'|-_;[t|]:1|'5:,- :-'|,|11[|.:'l-;n:i in sufficient numbers for the
necessities of worfire,

Fizcher's rI]""I- 1t has I!'-:"l:"!'li[l‘.' been BIFREs ted that thizs mode of car: ATe ML ht

T ~'-H-r'1mt'|?:* anild advantageouszly mtroduced for mes ersl use. -
With the view of e areying this suggestion into pr actical effect,
Meszrs. Fischer and Co., the well-known manufacturers of surgie.l :

applisnges and ambul ince conveyances at Heidelberg, mvented a |
spaeinl apparatus, a shoulder-litter (Schulterbahre mit Rilgensitz) 5
for earrying a wounled man in a sitting posture on the back of a
bearer. - By means of this applinnee, it was asserted, a bearer

¢ t ' b ]
could eagily carry aman on hiz back for a long distance without i
]J»:"Ln rOYer- I:Lr' tll] and withaut the necessity of the wounded
man - holdine !'um_-n._' 0. The fullowine iz an aecountrof the

apparatus as it was obtained from the inventors, and also of the
results: of the trialz made with it by myzelf at Netley, for the
purpose of ascertaining ita practieal merits® : — |

e 2 F

i I1.—Suopg |-::-r|!"1'F Belt| &~
Flsther's Apparsins for curyirg 2 wounded J _'_..‘MI.' with the same. L‘—-—-..
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|
flt iy eintion, with the accompanying iliustrations, wag originally published |
¥ fadical Heparts, vol. vi,, p. 479,
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Fig’. III.—=Illustration to show the Mode of up.ng the Apparatus.

The apparatus con-ists of, two parts, viz., (a), a seat for the
Jpatient, and (b), a detached supporting Lelt. (See Dl'ﬂ“'iug;j.,
Nos. 1 and 2.) '

The following is a deseription of these two parts:—

The pativnt’s reat. .(a).—This is made of a piece of beech wood,
smooth on t]l_l.' Bil |'f':1f‘(;r'} hollowed ont and I]ruh.’mi on its inner (-_(]F_:g
to adapt 1t to the loin of the bearer, and generally rounded on its
outer edge. Ita greatest diwens<ion across from eide to side is
22 inches, its breadth 6 inchies, its thickn ss three-quarters of an
in‘h. Two shoulder-belts made of eanvas grthing, 3 inches in
witldth, are nailed to the lower surface of the seat. Each of these
two belts is 22 inches long, and terminates at its full extremity
in a leather strap, 1 foot in length, with punched holes for the
reception of the tongue of a buckle. These belts are padded and
covered with =oft leather at the parts where they rest on the
shoulders of the bear.rs. A narrower and :-]w.tm' Frrzl.]h, grm][ng
in a buckle, is nailed to the seat on the outer side of each of the
long shoulder-belts just deseribed. Euch of these two shortér
straps is 11 inches long.

The weight of the seat, with the belts and straps attached to it,
iz 3 Ibe. 4 oz
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88 Apparaius to assist Carriage by a single Bearer.

The detached supporting belt. (5).—This is simply a eanvas band,
3 inches wide, nlso made of girthing, strongly secured at each end

to a lanlle of a form convenient for <’1‘:’::~]Jll"ﬁ..l-!+t1- is 4 feet in

length, Its we ight is 11 ox.

The following is the method of usingz this form of conveyance ac-
l:['l]_"ll 'E]l':" 111] I:""'l. l] ELE 1'[‘“‘,]"'\ frl"-'_!':l |:|'|| l]ii_" IIIHJIFLJ!':*, :ll[l.\"""r"! }. l":"]‘“"'” -

The board 13 placed =0 as to rest on the emall of the back of
the bearer. J]m shoulder-belts are adjusted in the manner of a
I'|Ii|_l ﬁl I_:IE'.'I_{"‘E"_. FIIII.I.]HH'_{ 1 QoSS h‘l‘.ili'l“] E]:Il" l‘ll":”'-i_.ll"i h:ll"l{ ]..l"l-\'_;';w-it'l""
over hia shoulders to be secured to the .uHme:*r short gtraps ]J‘,-
the buckles, and leaving the chest free. OUn taking up a patient,
the bearer is to kneel down on one leg, Lu"ung the other leg
gtretched out. One or two men then lift and place the pilﬁ:"nt
in a riding position on t]u' board. The loose supporting belt ia
adjusted under the patient’s arms, and its handles are given over
to the bearer. This belt serves to secure the patient in his
position while the bearer is rising from his knee, and also during
the transpert:  On arriving at ins destination the bearer is to go
dovwn on his knee ;l_g;z:.ﬂ, and the ]::llic-JLt taken off in the snme
manner as that by which he was assisted upon the =eat at starting.
(See Drawing, No. 3.) :

The full:wr'mf' lmll its were noted in the experiments made with
lhh appliance :

. It is not pr u-1'e-;h"c~ for the bearer upon whose back the
npful: nee 18 '|:I|.l wd to hie putting a disabled patient upon it.
Even in case of the bewer being a strong man, and the patient
neither heavy nor so disabled as to be ]1H_,1.t11.t-!"'1 from taking his
place upon the appliance himself, still the bearer is then .only able
to rise from the kneceling posture w ith wery great nnrtmn, and
with a considerable risk of lozing his balance, and thus of imjuring
both himself and the patient. Dut if the patient, once plaeed
upon the bearer's back, be a heavy man, and the bearer only of
average strength, then the latter is not able to rize without assis-
iance from the kneeling position at all. The addition of a strong
etick for the support ol the bearer is almost indispensable.

2. When the bearer is in the erect position, no wounded man
could get ‘upon the appliance. This could only be accomplished
by a man in possession of the full use of all his limbs, and even
then mﬂ.y with conziderable exertion.

3. Two bearers are required to place the patient upon the
appliance, the apparatus thus employing three men before the
bearer can start with the patient on his baclk.

4. When the patient has once mounted the seat the bearer finds
the use of the appliance convenient. He could march farther
with a patient sitting on the seat, than with one placed on his
back without it. After a short time, however, a good deal of
pressure upon the shoulders i3 experienced by the EE'THI' But
if the patient is not faiut, or has the use of one or both of his
arms, then the bearer can temporarily release the strain on his
thoulders by placing his hands under the patient’s thighs, and
supporting his weight in the ordinary way of carrying a person

b
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n chépal, while the patient assists in securing his own position by
embracing the bearer's che<t with one or both of his arms. On
thie other hand, if the patient is faint, or so wounded as to he
uhable to gragp the bearer, then the latter must continue to em-
‘loy his hands in holding the patient on his back by the canvis
strap defigned for that purpose.

5.-Tf the bearer happen to slip he is liable to fall back upon
the patient in consequence of the position and weight of the latrer.
A strong staff’ in the bearer's hand is almost essential to enible
him in such an emergency to preserve his balance. It is extremely
difficult for the patient to disengage himself, in case of a fall
in any direction, on account of the width of the board and ifs
ends projecting beyond the patient’s thighs, He would have to
make a circular horitontal sweep with both thighs simultaneously
in order to get clear of the board. At the same time the width
‘of theboard from end to end could not well be reduced without

-jimpeding the security and convenience of the pntient when once

5

vwhe is placed upon it. This is one of the difficulties which applies

with equal foree to the case of a patient trying to get on the
board unassisted.

6. In dismounting, even in placing a patient on a bed from off
the appliance, no little difficulty is met with unless the assistance
of two other bearera can be procured. To place a patient safely
on the ground from off the appliance without additional help is
almost impracticable.s

7. The appliance could be adapted to be tworn with the knap-
sack, without, and in leu of, the ammunition pouch; but as soon
as the applisnce would have to be used for the conveyance of a
patient the knapsack would have to be taken off and lelt behind.

On considering the wvarious practieal points enumerated above,

all of which were observed during the experiments made at Netley
with this contrivance, the conclusion was arrived at that the
necessity of the additional aid required for its use neutralized its
alleged advantage as regards economy of labeur; and that the
other ohjections adverted to abiove precluded it from being suitable
for general use in the Dritish military service.
“ Tt is advantageous for. military surgeons to be acquainted with
all the various resources of this nature.which from time to timo
are brought into notice ; for on the one hand, the knowledge may
sometimes “be turned to useful account, and on the other hand it
is useful to be aware of the practical objections to their employ-
ment when, as will often happen, their adoption is advocated by
interested persons, or by others who hawve not sufficiently E\f!l(lie{l
their qualifies. . It is questionable whether it would be desirable
under any circumstances, even if the results of the experiments
had proved more satisfactory than they have heen described to
have been, for the Government to make provision of any such kind
of special apparatus. At the best it must ever be but a very
imperfect substitute for apparatus of more regular forms.

A fow methods of ussisting a wounded man may next be men- g
tioned, when fwo affendants are available, and no stretcher or:
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Cuar. IV, yegular litter is at hand. A convenient substitute for a litfer
substitue for  CPAble of being carried by two men is so casily improvisedl by,
alitter to he  Tueans of a couple of muskets and one or two great-coats, that it.
constructed.  would be profitless to mnke efforts to nssist a weak or disubled man |

by any other means ; unless these articles are not fortheoming, or |
the place to which the patient is to be removed happens to be very |

Jf Cﬂf:tﬂs"h::r_ close at hand. Should the necessity arise for doing sn, however,

[ ers suly. the support of a patient may be ~accomplished by the two bearers |
: ; in several ways, P |
{:::-: IJI:’:;’:;J 1. Hemay be carried in a sitting position by the two bsarers join- I

conveyance, ANg two of their hands beneath his

patient sitting, thighs, while their arms which are not
thus oceupied are passed round his
loin, in the manner shown in the
illustration,

In this instance the fingers of the
left hand of one of the bearers are in-
terlaced with the fingers of the right
hand of the other bearer, and a seat
so formed. The patient, if he be able,
helps to eupport, himself by clasping
the bearers with one or both arms,

Objections to. This mode of conveyance is very
this mode of - k. Y
carriage. trying to the bearers;, and could not

. be endured for any long distance.

The defect of the procedure, compared bl j
with others, consists in the sfrin X
‘which results from nearly the entire F's. IV.—Two Bearers carrying

5 L A a wounded Man between them,
weight of the patient' heing thrown *™ ;
on two of the arms and chiefly on the infeflaced fingers of the two |
‘bearers, and only a comparatively limited number of muscles bein.r '
called into action to ineet it; while by other plans the weight may
be thrown and distributed more evenly over the whale of three or

four arms of the two bearers, at the same time that the arms are IJ.
g0 arranged as to give each other mutual support, and all tha |
muscles acting upon the upper extremities, ns well as those directly !

belonging to the extremities themselves, ns<ist in sustaining them
under the burden swhich they are required to bear.
ecord Method. 2. A better plan of joining two bands for the support of a pa‘ient
Two-handed g hsun in the following drawing. The advanced right and . fe
transpart for : by
patient semi-  hands of the two bearers are closely locked together, and the
recumbent.  wrists brought into contact, not merely the fingers interlaced, so
that a firm junetion of hoth hands is ‘established. At the émme
time the other hands of the two bearers are made to.rest npon
and in a certain desree to grasp ench other’s shoulders on the
same sides respectively. When a patient is carried according to
this method, the weight of the patient falls chiefly upon the two
- arms behind him, but to some extent also upon thie chests of the
* twa bearers; while that portion of the weight which falls upon the
. arms in front does not bear upon the fingers and hauds so much
u6 in the former case, but is distributed over the forearms and
= . . . N J
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i Iying back.

l:,-]:r‘.":u;.'r: \':-y two Rearers a1

shounlders. The patient is not carried in a sitting position, but

It iz therefore well adapted for removing a paticnt
who i3 =0 weak ns abzo-
lutely to require completa
Bupjiort at the back to pre-
vent him from™ follinr, or
ia quite lhelpless, or one
whio iz disabled in both up-
per extremities, It is not
so ensy for two bearers to
agaume the relative pnsi-
tions just deseribed when
they have to pick up a

patient Iy upon  the
gr:lunl,l_ az'it 12 to take the
former one; but the art

oan 1|1: :|1,'4|1:ﬁ|'|_'-:! ]I_'.' n little
training and I'll.'IH'[iI".F'., and
the labour is fully repaid
by the advantages o both
patient and bearers. If the
bearers are untrained it will
bee better, if it can be done,
for them to stand in the
pozition shown in the draw-
ingr, while two other bearers
lift and place in their arms
the man who has to be ear-
vied awny. A disabled man of moderate weight may be carried
to a considerable distancg without extraovdinary fatigue to the
bearers in the way described.
3. If a wounded man be able to sit upright, and iz able to assiat
in holding himself up by hiz own armz, the bearers may then
emiloy all their hands and arms in forming a seat for him, This
iz somelimes done by the bearcrs erossing their arms and then
erasping ench other’s hands. A espace is thus left between the
searers’ hands and forearms, upon which the patient n bz
supported for o time with tolerable security.,  The obj
this method of E-I,I.ilpl_l]’li"rl': n wounded man i3 the pair
cauged after o time to the bearers at the points where their arms
are crossed one wpon the other, The weight of the patient acts
constantly’ upon these particular parts, for when once he is
¢ gettled ™ in his place, the relative position of the bearers’ arms
cannot be shifted, at lesst not without the patient is lnid down
npon'the ground while the change is being effected.  The portions
of the arms which lean upon e¢ach other are also thoze where the
hones'of the forearm are not provided with much mugenlar cover-
ing, 5o that the painful effects of the continued pressure are very
gpeedily, and soon painfully fielt.
4. A hetter way of effecting the removal of a wounded man, if
~heietoe be transported on all four arms of the bearers, is represented

iupport by two Hearers
a D'stient in & semi-recumbent

position

Cimar, 1V.

o

Third Method,
Four-handed
reat I'. twa
beaners with
crpeped rrme,

Objestion to
this m o le of
SORVEY IRCE

Four'h Method, X
Four- handed
séat with un-



ey B Bl

<

gz Carriage by two Bearers,

.in the following drawings. The mode of forming a seat is known

among schoolboys under the name of the * sedan chair,” and it
is remarkable how well the weizht of o person sitting is borne
when the hands and arms of the bearers are so placed ; for, with
each arm engazed in composing the -_-'np'llurtitlu: museles that are

otdinarily emploved in effecting it: varions movementa now all act
in concert to enable it to resist the strain which is cast upon it
The arrangement, moreover, forms a very easy seat for the person

| earrizd, and a very secure one also if ke is in & state to give him-

melf the necessary addisional support by placing hiz arms over the
shoulders of the bearers.  As seen in drawing No. 6, the backs of
thie bearers’ hands are turned uppermoet; while the palms rest upon
the adjoining ar

Each forcarm near its middle i grasped by a hand, and cach in
turn holds in its grasp the next arm, which is placed at fght angles
10 it ']TI!QJ-' thus I||.||11u|.‘]}- support ench other and are mutually
supported,  Simple as the manner of placing the srms to form this
sgal is to those who are acquainted with it, no little difficulty and
hesitation are often exhibited by men who are i;_[ailrr:lnt. of it, mudh
to the amusement. of the lookers-on.  If the fllowing directivna
be fullowed the ebject will be at onee effected :—No. 1 bearer
stands on the left side; No. 2.on the right: No. 1 bearer grasps
with his right hand  the left arm of No. 2 bearer; No. 2 bearer
grasps with his left hand his own right arm; No. 2 bearer then
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grasps with hi

;;.‘:Ill. hiand the leli arm of Now 1"besrer:
bearer gr 5| hehis left band his own righf anng RN
dome the consexion is eamplete, . Or No Dasd Noo 2 bearers
ey bo direoted ‘each severally 1o grasp his 't nrm, anil when
thus ready to take the Erg of each cdberd afma

& The usasl condiion in which o patient: is foand, however,
who has 1o be earme] aw by bearers, b neither pne of sich
exinimn hilplomnes. an thai fr wl the second method of
carriage has been desoribed as the ot ‘mppropeige, ner ose of
such power of #ell-eoatnol as that for which the mede of carsisge
last describied has been namsel to be periate,. Tho patient i
saually weak, but a2 the s i to help himself ro a
limited extent. . For a-pati e the mode i
carrimge next doscribed is well , mnd i all respocti; b the
most easy for the beavers, It first sgpracted my notice in tha
courss of some txperimental trials-on the.subject witl of the
.‘ll-'l:l:lf.' ][u:| i ['-ur||.l| at XNetley,

As #hown Gn the il v deawings; Fige Xoand X1, this
comvoynnee consisis of & thres handel sont amd
St Tha threeBanded seat is formed |
handed seat list deseribed, 5o
hands and the mmtual support g

Fign X sad XL=Threr-bumded Seat and back Bappear

‘= Fig X —Threm -handed Beoa) aed back Sappon
B ey nisrking with g I'gient
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94 Carriage by two Bearers,

Ciar. 1v. © grasps with this right hand the left arm of No. 1'bearer; No. 1
bearer grasps with~his left hand his own right arm ; this being
done the connexion is complete. Or No. 1 and No. 2 bearers
fgﬁf/’r may be directed each severally to grasp his own,arm, and when
‘ thus ready to take the grasp of each others’ arms. ™
Fifth Method, 5. The usual condition in which a patient is found, however,
Three-handed who has to be carried away by bearers, i3 neither one of such
:ﬁ;};?& back  extreme helplessness- as that for which the second method of
carriage has been described as the most:appropriate, nor one of
such power of self-control as that for whieh the mode of carriage
last described has been named to be appropriate.  The patient is
usually weak, but lat the same time able to help himself to a
limited extent. Feor a patient in such a condifion the mode of
carriage next deseribed is well fitted, and in all respects is the
most easy for the beavers. It first attracted my notice in the .
course of some experimental trials-of the subject with men of the
Army Hospital Corps at Netley. - :
Arrangement As shown ‘in the illustrative drawings; Figs. X, and XL, this
of this method conveyance consists of a three-handed seat and single-arm back "
of carriage. - cypport. The three-handed seat is formed in the same way as the
four-handed seat last deseribed, so far as the positions of the three
hands and the mutual support given to them are concerned. A

Figs. X. and XI.—Three-handed Seat and back Support.

o ——— —

I*_g X.—The Bzarers with the three"handed Seat : Bt o '
and back Support formed. — Fig: XIL.—Three-handed Seat and back Support. ]

= Bearers marching with-= Patient.
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triangular instead of a quadrangular seat is formed for the patient,
The hand which is left dizengaged is then made to rest on the
adjoining shoulder of the other bearer, so that the arm forms a
back, as it were, to the chair. The superior advantages of this, as
compared with the last method, are the following :—

The patient has not only a sufficiently firm seat, but also a
certain amount of support and protection against falling belind,

The bearers not only carry the weizht with comparative ease,
owing to the manner in which it 18 disposed, but they have less
difficulty in marching with the patient, because they are enabled
to face more to the front. When all four arms are conmnected,
the bearers unavoidably front each other, as shown in drawings,
Fige. VII. and VIII ; and in moving along a very restrained and
difficult mode of progression results. The three-handed position
allows the bearers to turn their bodies more to the front, and their
progression, being proportionably less irksome and fatiguing, ean
consequently be maintained for a longer distance if the need for it
exist. It is altogether the most generally applicable to the cases
in the field which conveyance by bearers may be required for, and
18 therefore the one which ought to be the most taught and prac-
tised in the training of the men who are likely to be engaged in
such dutiee,

in-‘itﬂm! 1}.['- Eitllﬁl" L'If tllf_‘.' IPE.'I'I'I.E- jl]:—il: L]q":il:_‘l'jl_llil{"d, l tcltl]lllﬁlT_‘r’ 5.11:,.
stitute for a seat is occasionally formed |:'|:," gome article of con-
venient size and length, which has happened to be at hand, heing
held horizontally between the two bearers, and thus converted into
a means of support. Une or two muskets may be m:r.plu_-.-c;ll in
this way. A pgreat coat or blanket is rolled round the musket, or
round two muskets placed. side by side, and zecured by a couple
of straps or handkerchiefs. The patient sits on this support, and

places his two arms, if neither be wounded, over the shoulders of

the bearers between whom he is carried. If any belts or other
articles can be got to answer the purpose of shoulder straps, the
muskets can be carried with greater fucility and less faticue by the
bearers, while their hands can be from time to time employed in
giving additional support to the wounded man whom they are trans-
poiting. This is a rough, though ready, mode of earriage, and
excepting when used for very short distances, as before named, its
adoption is not an advisable proceeding, for the same articles can
be turned to a more serviceable account by other arrangements,
It is also obvious that the devices for transporting men just de-
scribed can only be applied to such patients as are able to main-
tain an upright position. The mode of forming musket litiers and
other temporary expedients in substitution of recular convevances
for effecting the removal of wounded men to whom a recwmbent
position is a mattgr of necessity, or who have to be iran=ported 1o
comparatively long distances, will be deseribed in the chapters on
hand-litters,

No reference has been made in the preceding observations, por
will be hereafter made, unless incidentally, to the necessity for
first removing the knapsack and accoutrements, and setting free

Cuaar, IV,
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Ll Carriage by fwo Bearers.
the chests of patients; to the particular supports to be given to
fractured limbs; or to various necessary dressings and means of
local protection which have to be applied to wounds preliminary
to the transportation of wounded soldiers from a field of action to
the rear. These are subjects which helong to the study of field
BUTgery in g{',ne]'a], and of the proper treatment of 3[)(&"5111 J'.I:]jll.l'il_'%'.
The modes of effecting the transportatien- itself of the wounded
men, irrespective of the surgical treatment of their injuries, are
alone intended to be discussed in this work. This, however,
includes rules for safely eonducting the transport, and these will be:
noticed hereafter in succession as each class of conveyance is

dascribed.
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CHAPTER V.

/ (iof e sty /- HMBULANCE- CONVEYANCES.
bl e e A
GENERAL CLASSIFICATION.

THE convevances which have been, or are still, emploved in the
] -
transportation of sick and wounded men on land, and those which

have been designed for the same purpose but not brought into :

gv.me.n;i use, Arg Yery numercus, and. exhibit great variety in desirn
and construction. All of L|:||‘:|1|, ]Lcr\'.'u".'l.'.‘]‘, to whatever r,:i:uur:f,r:.'
Ihu}' may lJP[mJ-___[, whatever iru:'ﬂv.u]:n' climate 1E|t‘.r\' may have been
udiijlltud to, whatever a—'pl?l:i.tl objects t'uf:ly.' may have been intended
to accomplish, will be found to be included in one or other of the
following five classes, viz.:—
Class 1.
Clazs 2.
Class
Class
Class

Some of these classes naturally become again divided into cer-
tain orders, having marked and :l[i.utim-r_i'.-_ﬁ features. The five
i classes above enumerated and their subdivisions will now succes-

sively be considered.

Conveyances borne by men.

Conveyances wheeled by men.

R {ILJr:l‘u'E:.'Ilrlf'!!?-: |.l|.'|E'J'|I'! I?.‘-' -'Iilrlrjl.illl"j..

4, (_;l.l'].ll-'l.._"!r'l'.'tt'l‘l_'l';i 13]':'.1"-'” |:|_"|-r ﬂ]ti]t'l'.l.::-l.

5. Conveyances moved by steamn power on raillways.

s L : - - ;
CLASS I.—CONVEYANCES BORNE BY MEN.
The elass of ambulance conveyances borne by men, or, as they
are sometimes called, * hand-litters,”* will be first treated upon ;
~.m1|,_n:=| they are very numerous, it will be convenient, in order to
facilitate their description, to subdivide them into four sections or
orders, each of which will be found to he distingunished by certain
special features. These subdivisions are (A.) Hammocks: (B.)
Ty - - " e el R
Stretchers ; () Dhoolies: and [I],} Hu.-m;_gn;_.: litters,
: One general principle :L:-_I.H_!::_f‘.‘l,t'llz;l the mode of t“:ll'l:']';lgﬂ prevails
in all the conveyances of this class. The patient is supported
either upon a netting or canvas cloth, or in a cot or framed hed
of wore substantial construction: he usually has the opporiu-
nity of lying down on the litter at full length, in a few special
Ia:m!s_nnl_\', EJ_:n-.ng' to adopt any other posture ; and, while thus
reclining, he is borne between two or four men, who are called the

* Litter, or lititre, from the Latin fectien, & sort of couch with i bod
which the wealthier Romans were carvied by sorvants called [ectis rii, litter-heare
I the older lish writers the term *litter ™ appears to have been chiefls -L;.JI-I-.ml'
to oertain conveyanees borne or drawn by horses, according as I'.'II.'J-' wars -| IT’-Fn:II-‘He
fhafts or npon wheels, b Placed on
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03 Convegraiices borne by Men.

Coar. V. @ happers.”™  One of the bearers, if n]ll:.r two are [-[]]1‘)][]1, ed, sus-
tains the front ol the conveyance, while the other sustains the
hinder part ; 1if four are employed, two bear the conveyance in
T ity and two hehind, :

Coostrnstion The conveyance is sometimes carried by its own two extremi-
node of  ties, ox by .Lpplt-mc{--- attached’ to them, sometimes sus Eumlu;l
ige of the from g n--L pole, on the shoulders of the bearers; sometimes,
th{m*rh ill l|.-:4_: manner carried on the shoulders, it i=s borne he-
tween t'.'.u'- ik les 5 -OF the BUBpe nsion iz effected IJ"\. a frame v.m“,
:I:-u'r of which 18 made to project for the purpose of affordin o the
NECEISATY INCANS of sapport. =ometimes the conveyance ]- ar-

and
car

first class of
& LIEL '1I."_'|'fl.'.i L L

range |_|_ 1£0] |'||:' '||] Ill'll tltt'l."it n two '-ll:[l'—]-l.llt -_,n,l'll.L 100 | E-J,III I1I_:_-:]HJI|U:II.1
being either slack, or expanded and ti ichtened by means of
moveable cross-pieces or by being connec ted with a ln--mu:\:wnt]v
fizced i-L':]Hll_‘-'u'.'I:ll"L: and the extremities of the poles are held in the

frands, of the bearvers, '.\:':.l:h or without the additional support of
strape passing round their necks or otherwize attached to ther
persons. The height from the ground at which the patient 1s
carvied is determined '|II.:|I:]‘." |J1. the construction of the l"'ll‘-'i'}r"
ke of

ance, partly by the manner in which it is'Borne. The r

fall ng off the ]'i’.r“l:! {rine I] transport 14 ohviated m EOMEe forms
in the hed or sacki |n*-lI| upon which'he 13 -Ll'.;-rt'x['lll]-|: ng

. 1 . 4
'.'l::-';']i y I 'lZl‘iill:_"I'.-C!| I '.'.'!.I I'!'I the 2y ll'l'l'

[L]-uu the level of l.l.-'! frame
is firm and level, by the frimmework being raised aboyve it; occa-
sionally a strap; or two straps, are passed across the body of the
patient so0 as fo guard aganst the }1-.:--»--|| e oceurrence of this
aceident.  Im all cazes the :cr]nju.L of the patient during his trans-
port depends on the manner of movement adopted by the bearers.
When the conveyanece itzelf is suitable, and the bearers are skilled
in their work, this mode of conveyance becomes the most ensy
that -can he devised for the earvlace af am invalid -ILI;?]h a ]'l:-”_\'
eountry or pyer uneven ground ;-perhaps it is also over made roads.

I'l] I.‘.I,|]i|EH."IIH .LI’I]['{"\- I_II""'.""\'E""H_"" ]JE'L:lE 1:"'&' e . g oene |."|.|I‘l'
only employed under circumstances in.whi ich the distances 1o be
traversed are ‘very short, and in situations where: ether modes of

® The terms strefchers and begrers are not unfreqoently
ublished works, and mizag .|- hension mfusion have ocen

juence. In p 21 of the pamphle tled “ Par
& Medical Departmént of the Army‘of 30,000 Men onde
for the 1,1.t||'.| nee -"~r' wounnded Ila.' Tk ] 4

L WYTFEFE OF -I'-rlr IWEFE . .
5 every now and then, even in of
|-|| 1864, wrked ¥ two at
Tsir ._'|||'_l.'._l:\.1l.] in the ambolanes wo 5 In the
game ciréulic the driwan It'tl(""'l..'l'llll"' 1||. g
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Various Fortae of Hammoels. on

conveyance ara not |||';1,|~1:L:-\L".~]|l, In the Eazt asw
11.'1I|_="| l;lq'-r'j'“;lit] ig 1|'||,- |;I_|JIJIJ|_1' 1!||_"'.' |I|l1"'1 e : ;Eu‘ LTl 8RR
of conveying the sick and Im'num:u]nurl for all distances,
ference of feature in the two niodes; habi t|_5<h{'v 11 in|1tc>t1 i the
East and in I‘.n:rvnn-l:1 of Huj:hn ng ?|:u'~|' conveyanées leads to
E_-;L‘E:I.t difference a3 re ‘;[‘Lt"l‘..‘-‘= the econom ¥ of their” nsefor militay
parposes, In the one I":'I"-:"_;":'-'E'Il."!'l.: th"_' A1 "“I.}' L-u!!'-]n_\'n::fl fonr
ghort distances) if the bearers are well trained and>aetive, two
men* bearing ‘one stretcher will carry a considerable number of
wounded in suceession to the ambulance, and when not thus em-
ploved will be available for other duties; in the other case, when
the conveyances are employed for all distances, not enly must o
certain number of 'men be entirely devoted to the duty of bearers,
but they must be accompanied, in‘addition, with - a '[J‘.'-I[I'*l'i-'i*!l of

reliefs. A larze body of bearers is thus brought torether, who of

necessity must continually weizh upon the comymizsariat recources
of the country Tzl'l'-!ll_'_-_."l which they are passing, and in other waya
inerease the i|:1]:-(-||i:;||_'-."|1-:| of the army to which they are attached.
1Hher i:r:ri:lll.-x of interest to the ArMY BUrgeon on thiz subject will
1.-"' 'I'lll'.i"l'l] i1| :l"l' I'I.l!i.l'-'l'_' ||§‘ '[Iiu' \'.:I_':;I"‘:"[I[;Ill'! 'L'.'-I,.»:,'lj 1‘:::-{'_::-!.1..-\_-, |_;|t. E_I_l_l
special qualities of each kind of CONYEYance,

A —Tavmyocrs®

This section contains the sin |]| est forms of COnveyances 1r1||:.|~
1]1‘ Men ; 1|!|c“ Ly in some instancez be 2aid to be .I.L votd « any

I| LTI O ks, the

distmet form of eonstruc tion, nothing more than a simple ElIE'l"Eﬁ T

cloth |!]i"'|1|”' CCCas 0T |'\. naed, ]||,|||_||||'||]{ tazhion, for a litter
Whatever m: Ly be the material of which th 1By Are composer 1, it 18
l."'"":|. n & IIII']: or less liose anid p ll,h|:' "|:-"||]J"|||:|--—|'-|:|[ 2i e ._r|.-4,-:!
out—and, therefore, yields to the '.'.u-;,_:|.‘ of the [th nt, anid
a=Enmes what ever f IIJI the EI weition of his Ly |||'.' may «ive to :|[
The soldier’s |:|tl!1-ui='1 when used az 2 COnveyance tor a wounded
man without the addition of a pole or side supports, the broad
officer’s or gerjeant's sash, as firmerly made, nl’ILt v;\.mqnlc*u of the
hammock in its primitive state. The sailor’s hammock, Indian
hammock, Turner's hammock, ze verally suspended from a s ngle
over-head E]I:']L‘, exhibit a ELEp in advance of consgtruction, The
go-called *°ctretchers,” as 1:::r1||.1~|'|}' used without traverses, and
the looped blanket, are examples of the same kind of convey-
ances ; but they show a still further advance in construe tiom, in-
asmuch as tlli‘r are adapted for carriage by side-poles, and are
thus sustained with less difficulty by the bearers. A still more
pertect form of this kind of conveyance, o far as the transport of
a wounded man is concerned, is the New Zealand litt:r.  Remarks
on each of these kinds of conv eyance follow,

- ——l - e e it

The ward * hammock ¥ is generally supposed to have been
in [..lr'.|u I'rnm the Ameriean Indians by whom it is applied to .l
bk 'ﬂwn‘-u.-. | between trees, which is in ordinary use amonz them. In s
this origin some dictionaries quote Columbus, who in the narrative of his frst VOyare
#peaks of Indians in canoes coming 1o the shi ip to barter their cotton and * ha.u:r.'l,';

* pr neta in which they sl Dir Johnson, however, derives it from hamaca, a
Saxon word.

'm:_.:'."ll into nea
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100 The Soldier's Blanket as a Conveyance.

The Soldier’s Blanket as a mode of conveyance.—In an urgent
case, one where there is much laceration, or much prostration,
and where, therefore, a position as nearly horizontal as possible
of the patient is necessary, when haste too is important for the
removal of the wounded man to the place of surgical aid, or on
an occasion where, if not carried away, a wounded man must be
left behind to be exposed to greater risks and evils, and always
]‘rrnri{l[}d no befler means H._II'- transport are at land, a blanket, great-
coat, or any cloth of sufficient size, may be used with advantage
for the conveyance. The blankets which soldiers carried with
them into the trenchiés béfore Sebastopol were sometimes thus
i}ml,ﬂﬂ}'ml after a sortié of the He!-lﬂt_l, Or on any UI’.‘L"IIH-II.':ILI'I on
which the killed and wounded e-'ull!‘il:!:-'ua-il:‘td the average of HJ'ElllI'-'I.F}'
:l:L_w_, and "l-'l.'].ll_!'I:IJ th{:ru&lru, i auﬂiuiutm}‘ of rcguhu‘ gtretehers could
not be huuu_:i]'t:gh_:[:.' obtained. ~ In using it the blanket must be
H[Jﬁ_{:ll] f'u":; out upon the gl‘t]ul]l], the Imﬂt‘!lt lnad gunt]}' upon it
in a suitable direction, and four men laying hold of the four cor-
ners of the blanket then raise it together, and march with, it, as
nearly as P]'ﬂf_‘tiﬂiﬂ:l{', in the same manner as if they were hm::,u'i:ng a
streteher,  The great-coat may be employed in a similar way.

Fig. XIT.—Conveying a wounded soldier in his blanket from the trenches before
Sebastopol to'the “ambolance de la tranchée.”  From o drawiog by M. Turand-
Broager,

It is scarcely podsible for a less number than four bearers to
convey a wounded nian away by these means; should the attempt
be made by two bearers, each. bearer sustaining two corners of
the blanket, the inconvenienee of the position as regards the bearers
in front, the constant drag of the weight on one part of the body,
the shoulders, of each bearer without any intermission, the liability
of the knees of the bearer marching behind to strike against the
back of the patient, will be found to be gerious impediments to
progress. The officer’z silk sash, as !ur:]‘.{-]'l}‘ made, did not pre-
gent the same objections to being borne by two men. At the
game time that the meiting of which it was composed became
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readily stretched out- laterally to a st ufficient width to hold 1T1 Cmr V. — —

person being earried, it was long enough for one end to be passed
over the shoulder of the foremost bearer and to be held in front of
him. The weight was therefore more evenly distributed over his
whole body, and his positi archinr rendered in all respects
more easy. The woollen scarf worn round the waist of each of
the privates employed in Larrey’s ambulance volante was adapted
to be used in a similar manner, and was made broad and strong
for the purpose.

In whatever way, however, such conveyances without poles
nre {'zlrru_,c] tlwv r-hnu“ be |{:1r'.nl:h,1! in I:'Il.l other ]I”Jt than as
c}:Enmi:Lnts {mln. “admissible’ in. the unavoidable absence of better
means of support. They have nothing to recommend them beyond
being less bad than no means of support at all. They are no less
uku}mo and unsuited to the [ntn:nr‘-: than they are b rden-
some to the bearers. After injuries in which fractures of bones
have been produced, more especially of the long bones of the
lower extremities, they should never be r'mpln'.'u_d with the view
of s-:ulnll' lmu: of :n_,ttnur a ]51‘t,:||;=1t TOre h]linl |1. to the ambu-
lance or ]JlﬂLE of surgtcal aid ; for, without the greatest care as
regards provisional support to the broken bones, the mischief done
to wounded limbs will be immensely agoravated by this mode

of f.nltu_fl* Ir.'l.]”‘l.' nwuur to the doubled up ]'JI:'F'-!EII:I-J'L of the
El‘!f]l"]lt |:_||:l|:["|' ih.]lt'\' t” tl'li_" ]_I'I_—l, SSLITe I.J]]EI!I ill“i 1l| [I“ L"H.]I =5 I"IE' I]H'
blanket, whn_|:1 are drawn unavoidably together by the pull and
effirts of the bearers, and, in great part alzo, owing to the dis-
turbance resulting from the unrestrained movements of the
'[‘th:l'l-f\'.\l.l.rlﬂf\" HE it. t]l,'l_'i:l!l]["ﬂ ﬂ‘!tﬁl'!][l_tﬁ_“].\' Hl'll'll_"'"l'l'l['l.l H'II:EI ]E_'T!L‘T:‘I"IEI'IE_"[I_
under the impulse of the traneport. The zafety of a patient with
a gun-shot fracture of the thizh or leg will be better provided for
by eing delayed until a stretcher can be procured for
his conveyance, even though many hours may have to elapse
béfore one can be ohiained.

Hammoeks without poles should only be nsed for short distances,
unless under circumstances of extreme risk in other ways. Bearers
become more quickly fatigued with them than with any other kind
of carriage, The form of the human boc v causes a heavy weight
to be most easily carried, and to be sustuined for longest diztances,
when the pressure resulting Imm it iz directed vpon and distributed
evenly over the arch which is formed by the pelvis and lower
extremities. The weight may be carried on the head, and con-
veyed in the upright position down the vertebral column to the
I‘If‘l‘llh door it may be thrown directly upon it, the body h{-mnr bent
for I|nr' purpose, .!c:‘m'dlrw to the custem uf the porters 1:1 Con-
stantinople, who are remarkable for the heavy burdens which they
CArryY upon the upper iH:Ir of the saeral ]w'mu, or, as it were, upon
the Ll":rl‘f-ﬁl'll.. of the arch just dezcribed. 'The carriage of a “mlrht
WpHom the shoulder is an lmiaerrg*q't, }1{|pl|q“|tu-|‘| of t'|':||:=l principle, hut
the element of IEII|IE'T+L'IZ‘II'!IH which exists in it 18 counteracted to
a certain extent by a proportionate inclination of the body, so as te
distribute the “'Plf_‘hT fromn the shoulder in as nearly vertical a
direction as possible along the ¥ortebral evlvmn’  In proportion
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-~ o \\Lm& thig is effected, the burden, whatever it 12, 13 MOTE CAS

» borne.
But when two 1I<.I:| have to CATTY the '.'|'|:_'-I;_':.|:||:. of a man 1n a
hmﬂu ek without the aid of poles, the mode of sustention for
which th ¢ hnman frame is "1I; e ]ﬁ.h narmed .I.IIIZI'H,' 12 Com :m ["'|.‘r

’V '|{'[Hlli'u from, and, as a ¢ onsequence, fatigue quickly ensues. The

weight iz applied to the upper part of the body on one side, at a
considerable angle ta the end, as it were, of a long ]r."m' the action of
which ia to exert & copstant tendency to pull the bearer over, and
this can only be overcome by continued muscular effort of a severe
kind. ..I-I'I-H!- .lI!I».EIIJ:.L_' -tjllt- amount of fati rae pr oduced, this effort
must be taken- into secount as well as the mere w{-ight tu be
cariied.  Morvepver, the beavers cannot rest from their labour by
]:l._"\.'i-"lf,.j_' the hammaock on the orommnd without the risk of detriment
resulting to the: wounded man whom they are earrying, for it is
destitute of  apy sortaf protection suitable for such a position.
Theze sevaral i'LJ;JL].-i‘.'lc::n:ﬂ ane spfficient f{o show the i|:||ln;'|_|[-;|"|1-t_1' of
making an attempt to earry a patient to any lengthened distance
in such a CONVeyance ns o zazh, blanket, or other such contrivance,

f‘/ unless under circumstances of exjreme necessity.

Hammocks HHammochs suspended’ from a single Pole.—A hammock of

]Er':ﬁf:_'“l":l rom 'I‘I.:‘_E';IIE:I.I' construction has ot .f':l_!'h end several small 111_11-:4, Hk‘]ii.rl_l are

erthner ].'..ll."]“_"i :U“L:l" ¥ at thelir extre I'['Il--l:"‘- or ternmunate in rings,

e thint ln theso meanz it can be r‘rhh]}' secured and 51':-1I|_F:III:[|_'|,1

between two =olid = upports, h!. means of hooks, screws, or any
convenient fastenings.  Such are the hammocke used on board

ship, the prass hammocks made by the natives of South America,

and others; . In the sailoi’s hammmock the lines, or clues as they are

Enilor's ham- € |IIL:],, meet ab each each end in an iron ring, or grummet. When
mochs, ? it is in use on board ehi P 2 mattrazs and pi illow are placed in it

for a bed, and the whole is then hoisted up into its place between
ihe deck beams by means of laniards. It will be at once seen that
guch hammocks ecan be readily adjusted so as to be suspended
from a single long pole; the ||Jml*~ of suspension being established
by either the lnupé- or »ngs, or secured by the laniards. By a
little management again 'llu y can also be arranged to be cs wried
between two poles, one pole ]JL.r]g secured to rlthu gile,
The “ looped In the same Wiy 1w llﬁ]m-‘i are Eometimes .'L'fl.ﬂlﬂ ed to a soldier’s
blanket.” blanket to convert it into a somewhat similar kind of conveyance.
The blanket does not admit of bei TOMm & :'in;_{]s_: '|lf|]L‘:
for ambulanee purposes, for it 15 not sufficiently long, but if a loop
be sewn at each corner, and the blanket- be then duublui OVET 80
that the two loops at each end are brought together, a pole, or even
a musket, can be passed through the four loops on one side, and
another pas sged within the doubling of the blanket on the other
gidi, and in this way we get the conveyance which was formerly
commonly known as the o oped blanket.,” If the ] loops have not
been previously added to the blanket, a small slit may be made in
sach corner as an imprompiu measure instead of the iu-:u]:, and the
blanket can thus be used for the same purpose it the material be
gufficiently strong and resisting. Such conveyances correspond
in their 1al:;|1|;|_|(L with Ih{! hand litters which were |m|1u:"|1'. 'Il‘-EL'.
without cross-pieces or traverses. They are an important step in
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The _Lf.i:.?‘-'.-'.".-!' Blanket,

bevond the 3-];:Il.i~'.L'r, or

advanee, a3 rerards efliciency, gnsh,
hammock used without poles.

The adya: itazos .1||..|:J" from the s
from a ]ul{' 'ﬁ-l“ be at once undersiood on recollection of the
advantages which have hl.l.'ll just
absence. The bearers, carrying the
steadying it in positgn by their hands, support the weight with
less ah.’tnulh,.nu] ean, gustain 1t for considernble distances. The
CATE Loe 18 MOre eas 3y bor the Pat ient, becimse the diztance between
the two lu:ll ats of BUADENS 1:-| remains unaltered duar ng the transit.
The irregular movements from head to Toot of the hammoc k, caused
by the distance between the two bearers in marching occasionally
varying, as well as from the frequent alterations of direction in
the ]'I-ll " of the conveyance as the bearers seck to relieve them-
selves from the effects of the strain upon their arms, are ina great
r‘l.‘."'-"l.‘l" ||.‘|‘|i'| ||.||. .l:llu 1F|l\. ]I il |]r|||:_|l'n !i" | | |"' "'“."'Lll. [|||.1'|] lllltli il r"\i i] '1'|||:!
':ﬂl.:lIEf HLL ..1 g |\ Jlg l.]. B} ?I:HII' 1||| °er |||." |||1]'|.4' llj |.||.f' ."I.].Ital ! ].I'lj_':i_'
]I"[]tllL'r |'l[ 'L"u‘l:l'lll"‘li I]_ 1.l|||.,_,{|_:;h I '|_|1 —I'l] ll.-\l"\- WErE COTiv -\.13 i.r'l |:'| LITi=
mnocks, suspended in 4l1- manner deseribed, from the fie'd of action
to thé H]'II.'III.', = ‘dstance n::-f about two miles, fi Ly lI.'ILIII‘. al to the

2 ; - = H I'IE‘ INCONYEe-

suspension of the hammock

described to resalt from itas
pu e on their shoulders and

There is a kind of native ]I."Ir:IL'rIIl"._IL!-._ litter used in the Himalaya
range of mountains known by the name of “d; mdw It has
always been issued as an article of field equipment in India, for
the conveyance of sick and wounded, when troops have hmn
engaged in hill expeditions ; and it is now ordered to be used as an
'ui_;unrt to dhoolies when troops take the field in the plains. As
there are gix bearers to every dhooly on the march, it iz caleulated
that, while four of the bearers are carrying a wounded man away
in the dhooly from a field of action, the remaining two bearers,
or reliefs, can he well employed in carrying another but less
severely wounded man away in a dandie.

The dandie consists of a [‘HEQ piece of strong cloth secured by
bands at its four corners to four rings fixed in a long pole, The
pole is about 10 feet in length, and the rings are placed in pairs,
nearly opposite to each tJT]l{'I‘, at about two feet from either end
of the pole. Sometimes a dandie is suspended from two iron
gtanchions, as shown in Fig. No. XV. The dandie is carried on
the shoulders of two men: but four men usu: ully accompany it,
two acting as reliefs and carrying it in turn. It has this¥
pemlmnt}f that it does not admit of the person conveyed in it
Iying down, or occupying the conveyance in the direction of its
length; he must sit crosswise in the middle of it, resting his feet
on a loose rope slung beneath the hathmock part, and »-u-.-uh ing
himself whenever necessary by grasping the pole with his hands.
The sides of the dandie are therefore Le11t apart Imn-:]lm[]} by
the back and thighs of the person who is being earried upon it.
Occasionally, as “when it is used for the mnmrm of European
ladies, a sort of basket-work chair is placed in the dandie to form
a seat for the occupant. The person carried still sits eross-wise.
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of articles desie
stances; just as the sailor's hammock, or soldier’s great coat or
hlanket, may he nsed in the same way on oceasion, WY hen 80
employed, they are detached from the tent to which they belong
together with their poles, and are carried in the special manner
ghown in the accompanying illustration. The pole iz not borne
as ugual on the shoulders, but on one side of the bearers. Each
bearer iz provided with a shoulder belt, which crosses the right
ghoulder, while its two ends are made to meet near the waist on
the opposite side ; to these ends a ring is connected sufficiently
large to receive the end of the pole. The w eicht of the convey-
ance iz partly borne from the right thm:l]:*], |:-nrh' gustained h;r
the left ]1*;: .'11|fi at the will of E]‘u bearer H. the left arm also; the
right hand and arm of the bearer, and, if not employed for helping
to hold up the hammock, the left arm and hand also, are left free
for use. . The weizht of the hammoelk with all its fittings is stated
to be usually only seven lbs, A specimen in the "LI:‘!I'I!'.IV Medical
Musenm on being weighed gave as the result : —hammock, 32 lbs,
|:-n].{' 4t 1hs., tl;llrli_.l_]ll_,.l.' 1,i|.u.|_'il;|!-." 8 1be.
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Fig. X VIL—One of the pole-stanchions used
in suspending the Himalayan dandie on
Dr. McCoshi's plan.
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TFhere is a dandie, known as the Bareilly dandie, which differs Cuar. V.
‘Ej{_s[t!:._. both in Appearance and construction, from the dandies ]l“m'l'h_
which have just been deseribed. It consists in the middle of an « gap4i.»
aval frame of wood, ljl‘nlut!;_l"ud at the two n[lljtl.-'--i‘.u ends of the
oval into two Fit!:__f]u :-e[l‘ul;_l;ht. 1:{1193. The whole {rame rl!:.l]::r'
consists of two pieces of wood placed side by eide; but they are
B ;:]u,;:;-]}-' ;I_E]El!ii_'{l to each other at the two v_:]||.=:, where [Ill.'.'l'!-' are
intended to rest on the shoulders of the bearers, that the junction
of the two pieces in each of these situations practically udites them
into a single pole. Just before the two sides are thus joined together,
two short I:"I-.:"-»‘--[III: cea or fraverses are firm ¥ fixed within H|]L‘ frame,
where they evidently answer the purposze of keepine the sides of
the oval part of the dandie from approac hinge & ywards each ather.
h|11f_r'1.u:|1 Major Dr. Francig, of the Bengal ."er:., ntorms me that
he has l.'H'-I""L-'iﬂI'I'lH\' geen the Bareilly dandie made with the two side
1:|1l\|'_.l;_"-,\. of wood muplqtu o] v "":l’ arat ll'] t]unlllriluut their whole |.|_'I'?"|_.|I
so that two side-poles are formed as in an ordinary stretcher, T he
endz of these side-poles rest on the two shoulders of the bearers
when the dandie 1s carried ; they are never carried by hand like
stretchers. In the ordinary Bareilly dandie, of which a drawing
is apnexed, the pole 1s ui:lﬂ'h", and iz firmly connected with the
reat of the frame. ]L is in this respect that it principally differs
from the other hill conv eyances, known by the name of jhampans ;
for, in these datter, the short poles which rest on the shouldera
of Hu, bearers have a certain amount of mobility, from being held F9 [/
In‘ ]:]111:]:, supports between the side- Em]n;;-. (sen page . _:|_ P

The seat, or support, in the Bare |:|]1r |]11|.n:|.|n;,, 15 contained in the
gpace within the arched sides of the oval frame. It is formed of a
light open kind of basket work, and is divided into four parts, of
which the uppermost makes a rest for the back of the person
carried, the :lowermost acts as a support for his feet. The heri-
zontal part on-which the person sits is held suspended by four
straps, two om each sides-these straps are bm:]-:icd round the
arched sides-of the oval-frame. e zeat is held
up by i:-emc_:; fastened to the:traverse at t]m corresponding end of
the dandie. The back-piecey which tapers in form toward its upper
part, ia Euﬂm;i_,r]ﬂ:} hlgh- {0 rest }'Lf_;.tll‘l.*l’. the traverse at the other
end of the oval Apace:

A person sitting in a:Bareilly dandid dgwell protected against
falling, whatever may’ be.the inclination er irpegularity of the
ground over which the bearers have to pass, by the oval frame
within which the seat 15 slung. He is at the same time carried at
such an elevation, and in such a position, rather semi-reclining

than completely sitting, that there is no likelihood of any part of

his perion h['ml_; hml]g]lt into collision with |11§_'|l1|.4[|t o8 n-i surface,

or scattered boulders of rock, over or between which the bearers
ren i may have to pass. Lastly, the conveyance is =0 narrow that it can
be 1'("!![!.]'} carried over a narrow ledge or along any mountain
]m[h, however contr

B

along which I.ilk bearers them-
selves can pasa. lm:: ¢ 13 no ]n-.n, ision made, as in jhampans, to
facilitate lowering or raising either end of the conveyance, for the

(Lgcsatei 8
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purpose of keeping the sitter level when ascending or descending
steeply inclined paths; this can only be effected in the Bareilly
dandie by the bearers themselves altering their relative heights,
one bearer stooping more or less according to circumstances, when
such a necessity arises,

The illustration is taken from Spec. No. 12457in the Military

al ety M, po0rgery Musenmy( sent from India by Surgeoh Franklyn, Tth

;’
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Fig. XVIIL.—The Bareilly Dandie.

Landa’s Apron—Closely allied to the hammock order of con-
veyance is the “ Mandil de socorro,” or apron of suecour, of Dy
Landa, a distinguished army surgeon of the Spanish service.* 1%
is made of stout canvas and is carried by and upon a bearer{l
much in the same way as a pioneer’s leather apron. The main
part is oblong in shape, about two feet broad, and a little more
than.three and a half feet long. It terminates at the upper end ip
two triangular bands, about a yard in length, which cross over the
shoulders and are buckled together upon the back of the hearer.
The lower end, which reaches down to the middle of the bearers’
legs, is fitted with a stitched fold or loop, intended to receive
within it a strong rounded piece of wood or staff, one yard in
length. This staff is earried under ordinary circumstances
attached to the knapsack of the bearer. When placed in the fold
its two ends project on either eide and form two handles. If a
second I}enmr, turr:iug hiz ‘hack upon the first l‘.-l‘:‘L]‘{‘r, now la
hold of these handles, the apron is raised in an ioelined direc-
tion. It then constitutes a litter npon which a wounded man
can be carried, with his head and shoulders resting upon the chest

-of the first bearer, and his two legs passed between the arms and

the hody of the second bearcr.

Shoulder-straps can be employed for supporting the handles at
the front of the apron; in this ¢ase the hands and arms of the
gecond bearer are left {ree.

* For a full sccount of this mode of conveyance, with remarks on its application
on field aervice, see 8 pamphlet entitled ** Nouveau Systime pour IEnlivement des
i Blessésdans la Tigne de Bargille.  I"ar le Dr. Don N. Landa y Alvarez, de Carvello,
LU .‘I[J;:d,a-!l[;ljd.-l.‘ idn Hq"r:. de Castille, Commandenr, de I"(rdre d'Isabelle la f_f;;tho“que,
“ Chev. de I'Aigle Houge de Frusse, &e., &ec." “Famplons, 1865,

i
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Tha following is the mode of bringing the apron into use,
u.ccnr{ling to the directions of Dr. Landa :—

When a wonnded man falls, the bearer of the apron hends the
shoulder siraps, if they are provided, to hia neighbour who is to
nagist him in the transport, and the two together make the
ﬁ:llnwing MOvEmEnls i—

1. The first bearer passes the staff ||.|n|'u:H the fold of his AIFen
and places himself with one knes on the groumd and his Im;!}-
inclined forward near the head of the wounded man; he then
presea the apron under the body of the patient until the staff is
upder the hollow of his knees,

£ The second bearer places himself in front between the legs of
the paticnt, with his back to the first bearer, and stoops down
with his thi.‘l_:]lg and ll"gﬂ |:r||l|g]|.l'. It} |,"|||s|']_||.' 1_:--"_n;;1|||;-r as poasible,
With his hands stretehed behind, be then takes each end of the
stafl, or causes its two handles to poss into the rings of the shonlder
straps.

3. The first bearer holds with ench hand the sidea of the apron,
taking hold of it about midway of its length, and then, at a
signal given by him, the two mise themselves up together with
the wounded man, and, at a further sigonal, march of (o the
ambulance,

.I'LIH. XX.—Masner of uiing the
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110 The “ Mandil de Socorro ™ of Dr. Lande.

The advantages claimed h:,-" Dr. Landa for this kind of CONVEY-
ance are the following :—

It 18 of the simplest construction, so that it is not liable to
1I0runﬂe;nent.. It is vary liEhL, i L] 11'1_:'|g'||in1r_: more than 500
grammes without the staff. 1t does not require to be specially
carried to the place where it is required for use, as framed
stretchers do. It does not distress the bearer that earries it, nor
1]1_!'!;_" It 'II'I'ETE]'I_L hI.TI'I i](_lf]l. CArr TI]I'::" E'I'I"L L]'I |'|'I .LLL Or accoutoe f:ll.l.]|1.‘-
or hinder him from carrying’a rifle and using it up to the moment
of his pl'u:infr a wounded man upon it. It 1s mm:;-lm E'I'I i-.*il.|f‘
not requiring a seecond bearer specially prov ided with any
appliance; any one can lay hold of the lower end of the apron
and complete the means nec essary for making the apron an <-..'uc*
tive litter. They are cheap, costing only .lh.},lt three ...:wa Ll-:'ll
thus effecting an economy of about 93 per cent. by comparison with
the price of crw!:rnn gtretchera, and enlhlm-rt.u*m to Im.aujr lied
with profusion for use on fields of action. The tr angport by means
of the mandil 1s ENEY for a wounded man: involves him in little
'E'lt.!“'llvl"" obviates 4I.|.| nak of his f:[lmﬂ' ruli_ aince he is held up or
kil[ lﬁflt‘llf'i! IH.-' T_lLL h..'l_lllit"- Hr ll]l.: r!‘-\-l ;Jl: HN LS Y “]I.l]._, |:|:- 1L' L R II:I-\.
tween the |1mi'l,' and the ar ma of the gecond bearer; and it "—L:I Pp lies
what to hom 1s n '||'|.j.'|_'|:li_'l of first nec L"ur['- i Tel .m. means of 1.' ith-
:11‘.1-.1.1.]; him from the scene of conflict to hl.l; am b |.l':|"'{' Mo kind
of wound is liable to lr.‘ agoravated ]1_‘3." he gole fact of the trans-
port, Exrcpmw certain fractures of bones of the lower extremity ;
but even shese—snpriescan be avoided by employing proper splints
and bapdages for tl‘n:,/H:-uu pose.  The bearers with the GETon axg
TS [l]cpu-nnu_,d than bearers with a stretcher: the Y CRILINOVE AWaAY
with gre at. Eu_n_ll: and they can 4188 .J.]lntf the narrowest pa l 8y
since thn:'. present a front of only a single man. . When not require |I
for use the lower end of the apron can be rolled up and secured to
the waist of the bearer; his movements are then quite unfurtercd
by its presence upon his person. Such are the advantages elajoed
h'l,- Dr. Landa for this contrivanee.

There can be no doubt that some of the advar itazes attr ithuted b ¥
Dr. Landa to this aystem of earrying off wounded men really belongs
to it. Iia I-.]tnl‘j]l{‘]i". ]1'r|:11|:'|t'u,{ i .I.lh.'ll.'“.- of cozt, and the fact of 118
:11](:1.'.'“:11_"‘ the bearer to carcy his kn: I.EP.Jllf"l.{ 11mE, and accountrements
and to do n]l the ordinary duties of n combatant eoldier 11 1|--|.‘.
engaged in hiz duties as a bearer, are qualities which cannot be
;11:,]:.““-.:1 ]:‘.-u.t, the allered eaze to the wounded man eareied, and
the ease to those who have to carry him, are ﬂtn.lmtﬁ essentinlly
important to those concerned, .-m:l the possession of these |1'-' no
m.g-_up,ﬂ]:.iu-qu,tu be 2o well established, On the contrary, judging
from pers omal’ observation of the c-."-.}l:":"ll'.‘:i:‘.'lh-'» madde ‘-11.|| 1E|r> I
aprong at the trials whieh were instituted during the International
Exhibition of 1877 at Paris, 1t was in these |:-~:'~11i:nl]J.utitu]ww:.t"ll 1
they were so de fective as to cause them to be held by most of thosa
who nssisted ot the trials (o be unsuited to the purposes for which
théy were designed. The person carried was “ h uddled up’in a
very restrained ] and ﬂ]ﬁ]ag'r_::‘:';'l.'i’: posture, while the bearer: had gre:t
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difficulty in making progress with their charge, The © drag ™ of
the apron upon the shoulders of the first hearer was VEry Severe.
What the carringe rJLJ-rFﬂ be with more practised bearers it is
difficult to say, but cert: unly the experiments .'11 Paris quite war-
ranted the conclusion, which was come to by all who observed them,
that these aprons were unsuitable for the general purposes of
transport of sick and wounded. They 311|'|]I1.' appeared to be =o
effective ns. eome of the modes of l."ll'l‘\l"'l"' “off wonndead I.:;,- twio
men unaided by any artificial appliance. It must be admitted,
however, that the ohservations would have heen more satisfactory
had the trials been conducted by men thoroughly trained and
habituated to the employment of these articles.

An Italian modification of Landa’s apron (tablier porte-malade,
modéle Landa, modifi¢ par le Comité de Milan) was exhibited at
the Universal Exposition at Paris. Tts general construction, form,
and arrangement for use, clogely resembled Landa's apron just
lll‘*fl"hf‘ll and the same II|'I_|1."I5‘T]I.IH:- were found with it, when :-1||,-
jected fo |1|'l] as those with Landa's apron itself.

T.l‘r:fl.r-.uriz." —Hmlm simple conveyances, known under the name
of * bearing-seats” (trag-sitz), are commonly used in Bavaria |
and other parts of Germany. They are oceasionally supplied as
supplementary to=pther convevances of a less inqt-] le kind,
Neudérfer's and Pe rigofi’s two-wheeled litters, forexample. Theze
are really stretchers without side ]m.u e -|r='-.: d for the removal
“t ‘ﬂ‘“ﬁl“[il"l] 1nern |1r ik I'\-]|_|:'I|"' l' II.I"‘-I'I..-'[]. |I} L-.II .l:l['""'ll_]" £||,|: l] |I

(]

VEry (]J.hL[rﬂ 1 appearanc [" [||_-| ' (JHHL"'; "'gl [lh-‘:'l?ll'l.‘L- 1|| nature

to the “mandil de socorro’ :H|-1 :r eaeribod, which the body of

one beargr acts a= a traverse to one end uI the aprom, while the
wooden traverse in the handsz of the zecond bearer stretches the
other,

The EJI':II'JI]‘.:: geat congists of a ]Ji.E"f‘-!" of stout canvas doubled
over at the two ends, the whole | seing 22 inches long by 14 in
breadth. It is =4|'4lc]|-d. out cross-wige at each end hs. .[ round

!:lin:'t‘t" of wood secured within its folds. TFacl of thes 10 E"':’r:'-“ of

wood 18 left expbzed at the middle, so that it may '.- erasped by
!ht' hand of a bearer. Thus a seat is formed on which a patient
my v Le [luili.-i.l] H T '|l|. (EJI‘u vl fﬂ. Lo hl.‘,'.JJU-». ench us :|.:|Ir one u_.
to carry the se: : the f:-.!u-. is left free to support the patient
back, or nth'nn £ !c:- assist him during the transport.

Ij "‘IL hl.' W "‘-'llla. or 'l"-l.||.||:'|||l.‘.l.|. im hr‘ arms or 1] '|:| I | art
of the |nml;-' each bearer, in addition to 1:.:|-l|| 1| e
by one hand, will have to ~.1|_t1;|--:|1 the back of
other arm. To: aceomplish this 13 TCCEessIry
which the be; L1-:"~; CArTY the -u"'1t ghall ¢
tive ly, while their arms nearest the patie .:1., are
l'l"“ll]‘-' to act as supports behind him,

If the patient, bm'.r'u*u,, be ~=|IJ|e|:=n1[- gfrone not fo ]'"l“ rg
support to his hack, or is wounded in gither of his lower & stremi-
ties, then the bearers grasp the seat with their hands nearest 10 it
while the Em‘:a"n[, to ke |_":| himszelf -|:‘-|."-.|'||:|l.' in position, foldz his
arnia round the backs of the bearers on either side,

I1-
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112 Bearing Seats for Patients recumbent.

In either of these ways a couple of bearers can earry a man of
average weight from one given spot to another for a distance of a
few hundred yards very conveniently, and without much fatigue,

Altogether, the employment of this simple contrivance furnishes
a method of conveying patients for comparatively short distances
much preferable, for ease and convenience, to carrying them on
erossed arms or in any of the other positions bearers have to adopt
when no conveyances for the purpose are forthecoming; and
it may be worth considering whether some of these bearing seats
might not be vsed with advantage in the field as supplementary to
the regulation stretchers, and principally for bringing off the field
such men as do not require to be carried in a recumbent position.
The small space these bearing seats occupy, their lightness and
handiness, would enable them to be taken into the field by bearers
with very little inconvenience,

The weight of the bearing seat in the Military Surgery Museum
at Netley is 19 ounces. Some trials made with this bearing seat
are referred to in the description of Pirogoft™s litter on page A

&
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Fig. XXT.—The ** Trag-sitz,” or Bearing Seat.

Short canvas Canvas Body Litter.—This is a short litter, 3 feet in length and
,Fj:#ry’f{/ ligter, borne by 11 in width, with handles bbb ?itlu'f, answering the same pur- @

fur bearers. 500 for recumbeht patients as the/canvas seat just deseribed
answers for patients sitting. By its means a wounded man can be

A I!r}({:{_zﬂyl carried and deposited in a recumbent position upon the floor of a
s r;iilw:q‘-{"v.--.lgnn, or upon any bed that it may be desired to place
him T[0T, and the litter can then be taken away without further

disturbance to the ]‘.-:Llivrnt. When a [I.:ﬂi.!:l'l.t 18 earried upon an

.;_-,,_-L]in:;_rF gtreteher and the streteher is Llc-]?uz—'ll{:ll U T the floor of

a wagon or other flat surface, the stretcher can only be taken away

from beneath the patient by first lifting the patient off it. This

yroceeding entails no little disturbance and pain.  But as the canvas

}thr under deseription does not extend below the patient’s hips,

and as the bearers are at the sides instead of h{;'lu;_j: at the two ends

of the litter, and close together, there is no difficulty in withdrawing

the litter' upwards from behind the patient while in the act of

placing him upon the floor. While the patient is being carried

upon this litter his back and upper part of his bedy are alone
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Lhedfew Zealtid Litter-or Amoy, 118

snpported.by it ; his lower extremities are supportediby the tivo - Cmar. V.
bearers who are nearest to them. These two Learers, at the game
time, each hold in one of their hands the lower of the twy litter
handles en their respective sides; :the other two beavers, near the
hgad of the patient, give their whele ‘support to' the upper two ;
lmmiEes_é_ The bodsetsaces ' o} frery e{m:.fr:l'lfu&' vite !'4_,&3. .

New “Zrealand  litter—The nativé litter of New Zealand, or New Zealand
" A noo,” i3 a netted hammock stretehed out to a certain extent by Tli'f""‘ “',"_“ or
side poles and short cross pieces near their ends, but still pliable s
and Dbellying downwards like the other conveyances of this
section.. It is intermediate in its nature between the ordinary Peculiar man-
hammock and the stretcher. It is quite peculiar in the manner ver in which it
in. which it is earvied, no other conveyance |||:i;|‘.|g carried precisely j8 saeried.
in the same fashion.

The network of this litter is made of enrd or strips of the com-= Its construs-
mon ﬂil.x, which: is yery abundant in the .;:f:nu:ulr;.-j and ]1;;;]-_55 lrn:I-E.{-]_\' tion.
downwards. It is supported at the rides by two slight poles,
about eleven feet lone, placed very nearly parallel with each other.

The poles aré kept about a foot and a-half apart from each other

midwiy of their length, but: from that point they gradually

approach each other, until they are only about four or five inches

apart at their extremities. The poles are maintained in this

relative position by two transverse pieces of wood, which are

fastened, the one at the head, the other at the fout of the place

in which the ]J-ﬂti:l:!rjt 18 laid, and n;_:.l.inl_ by the extremas ends of

the: polea being tied together to the degree of closeness above

mentioned. This last 12 a feature 111lit1'- prenliar to these con-

Veyances, T]Hf:_lertgl‘]l of the litter between the two transverse

pieces of wood*is generally little more than five feet: this distanes

sufficing in consequence of the patient sinking down and becoming

as it were shorter from his bent condition while lying in tha

hammock., The distance between each transverse piece of wood

and the connexion at the corresponiling ext remity of the two poles

18 about two and a half feet. Two spaces are thus formed, one at

the head, the other at the foot of the litter, in addition to the

middle compartment for the reception of the sick or wounded man,

and throtigh these two end-spaces, when the Litter is in use, the

bearers thrust their heads. “The united side poles then descend

and rest, one upon the right, the other on the left, shoulders of the |

bearers. It is obvious that by this arrangement an advantage 18 Pecolisrad- &

at onc¢e gained, as regards distribution of weight, over any litter vantages of the

which is suspended from a single pole, the weight of which must ;'"_'t*“' Zealand

press on one side of the body of the bearer ‘only. The peculiar

morle of carrying the New Zealand amoo causes the weicht of the

whole convevance to be exerted as nearly as possible in accordance

with the principle on which, as already explained, the human frame

can for the longest time and with least inconvenience sustain and

carry heavy weights, Moreover, by the arrangement of securing the

pales together at their ends the necessity of constantly holding them, ¢+

. position does pot exist, the fatigue fiom continued elevation of :

the arm is awoided, and the hands are left tree for rr'n:-lﬁjgnn;!';? c /
22014 I
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Ii-ia- The New Zealand Litter or Amoo.

raising the litter and temporarily taking the pressure off the
ghoulder or for any other purpose. Another advantage of the amoo
i that it e:n he made in a very short time in the bush, or near any
}31;1;::: where fizhting is likely to take place. The poles are made
rom. branches of trees of convenient sizes the native flax, which
¢ very strong and grows to a height of several feet, is torn into
strips; and these form all the materials necessary for its construe-
tion. [ixtempore litters were constantly made in this way of the
green flax by the natives during the recent campaizns in New
Zealand.

The natives: have generally two bearers, and one or- more
reliefs accoriling to distance and the kind of country to be passed
overy for each litter ¢ but they can be made to be carried by four
bearers by merely incressing the length of the poles, When
only twn bearers at a- time are employed, the besrers in waiting
can  relieve them without halting. The fresh bearers, keeping
pace with the movenient of the bearers sbout to be relieved,
insert their heads between the poles either before or behind the
other bearers who then slip away. Cords are sometimes passed
between the poles above the patient to prevent the chance of the
patient being thrown out by any sudden jerk during the tra_s-
port.

Fig. XXII.—The New Zealand Native Litter or Amoo.
_Surgeon-Major Thomson,* who passed many years in New
Zealind, had the highest opinion of the merits of the New Zeal n 1
litter, even when they were estimated side by sice with those of

e T EerEr— e e — e

* Agthor of an excellent work, * The Story of New Zealand, past and present,”
Landon; J-Murray, 1859, from which the foregoing illustration of the New Lealand
lifter igienpied, and an officer whose untimely 'death in China in 1860 was the source
of deep regret to all who koew him.
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the Indian dhooley or Staff-Surgeon Millingen’s stretcher. Dr,
Thomson, comparing it with these conveyances, in'a letter to.my
friend, Professor Tufuell, of Dublin, thus remarked :—

“ The New Sealand litter possesses several :I[E‘.':lll"!'!_:;ﬂﬁ aver
Ejmﬁ'— Fiurgmn :".li“ingmllﬁ litter, The 'I.'I.'l:‘:-gEIT of ‘the lorincr rests
on the :houlders in place of the hands of the bearers, which
renders it much more easily carried, as | found on making a trial.
I @im couvinced that four men, two bearers and a relief, will
convey o man on a New Zealand litter over twelve miles ui Izl
road with less trouble and f; atigue than th-y could carry Lim half the
d'stance on Dr. Millingen's litter. The New Zeala: d litter lias
other advantages; the hr arers can be changed without any trouble
or stoppage on th{- march, and with very little inconvenience to
the sick person ; it iz a litter which can be made an:d hal on
many occaz1oms Where no other could be got ; and w hile most other
llltcna are m'l!". tigeful for short distances, the New Zealand litter
is alike :‘ip]hltq.lbli, whether the distance be long or short. It may
be zaid that the New Zealand is lesa comfortable for the con-
veyance of the sick than Dr. :‘III”IH"N][-« but if the bearers Lccp
the step and are careful [ see no great difference, indeed, I liave
Been gick men I:H-I!:I‘.l_'l.i_.ll m the luxurltlu-;. Indian 1|I:|r:|uh_,v OVEr &
l:.m'l'l]'!FlI“‘ltl".c'l‘l. F:n:!':-uth road oot u;ﬂ in more of the H-'||ft]n'.!n|;§ of the
dhiooley than the sick and wounded French sailors did of the New
Zealand litter.”

The _iLI't'-ﬁET‘. of these conelusions can be best considered after a
:]l‘s:‘:'iptiﬂll of the other litters has been gi\'i:m

B.—STRETCHERS.
Srorony I—Gexeran Pescrirtior oF STREToHERS,

Stretchers appear to derive their name from the fact of the

sustaining canvas® being strefched within a frame, so that the

whole constitates a tolerably firm support when a patient is carried
pon it. The strong, and almost unyielding nature of the litter or
means of carriage which is thus afforded hy “the * stretcher  forms
the chief distinction between it and any of the more or less loose
and impressible conveyances described in the preceding scetion.
Stretchers closely resemble in their nature the temporiry wooden

support= for wounded persons, such as hurdles, ladders, doors taken

off their hinges, and the other expedients of a like kind which are
employed in cases of emergency in civil life; the chief difference
h-Eing that they are just_ H1Iﬁi_‘!‘li‘tllﬂl}' :.'iuh]'lt]g not to 'require, tha
soft materials upon them, which are necessary in these harder kinds,
to moderate the effects of pressure. The stretehing of the canvas
iz produced by means of cross pieces of metal or of wood, which
are sometimes separated and made to slip over the ends of the
poles by means of eyelet holes designed for this purpose, and some-
times are sev {:l‘uli:,. :lect:reul to gne or other of the side [}ulm h}- a2
moveable Jmnl; or other mechanical contrivance, 80 as to be capable
of being readily fastened to the opposite side pole when required
for use. These cross-pieces are generally called the f-aperses of a
H 2
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<316 .General Description of Stretchers.

Caar. V. gfretcher; in some works they are spoken of as “the stretching
apparatus,” in others as the * stretchers ” themselves.®
H_r the traverses |Jn,;i.1|lf_{ detached :I]I:'_'ztrif]-."l', or 20 fixed as to be g
capable of being-laid parallel with the polesf at the option of the
74 E;::_:::}I}E“ bearers, the stretcher 1s rendered more portable.  When not in nse |
arretobiera; the traverses are ususlly stowed away within the canvas, or they
are folded up :L].I.II]_:_f.-'uIH!i! of the side ]:I':ill:":‘_. tound ome of - which the
canvas 15 rolled until it 1= '|Jru|_1{l_f}1l, into contact with the other Emlu
and the whole is then secured together into one long narrow
package. Oceasionally, however, the traverses are eolidly united
Framedstretch- to the two side poles so as together to form a strong frame, within
] which the eanvaz 13 enclosed. OF course, such stretchers are not
capable of being rolled up, thongh oceasionally they are divided
and hinged in the centre and thus made capable of doubling over
with a view to |'u:u]u|'iu:_f them more o table.  These stretchers
are usually epoken of as “framed stretchers” The side poles of
stretchers are used p-l,r::]h:'l with each ﬂihL“rJ not cul"l.‘!_tt], as in the
New Zealand litter Iast described.
Carringe of All field stretchers are made suitable for EJPi.II_E carried |.:'_i' the .;|_
eIy, hands of bearers, ineluding those which have speeial arrangements ¢ |
for adapting them to be carried in carts or wazgons ; hence, they il
H::-'.mq{f;”-‘;_: are not uni'rcqumni_-.'hl’lrfz':;.ru-uerl * hand it_t:rr:'."' This designation *
g eI S AT :_fgﬂ”H'_"A”J‘l'-‘k‘-‘-'i.'l}{'r]ll:ﬂ]}' “E'Ef'—"'“hl“ to other l:'.lmis. of conveyances for adly
/ S " gick and wounded earried by the T::I!'Lll# of bearers.
Htretchers only It iz the mode in which thev are carried which limits the use 1
suited for Euro- of giretehers to Europeans and their allied racez.  Such convey-
pean bearers. . - Fi : b
ances would be quite unserviceable if placed im the hands of
Eastern bearers, for they never support heavy burdens by the
strength of their arms. They are never seen in India. The
stretchers which were sent with the troops engaged in the last war
in China in 1860 had to be provided with poles and bamboo
supports, “the Chinese being incompetent for any other mode of
 carriage than that by means of a pole borne on the shoulder.”t
The forme of the ordinary hand conveyances for the sick in
India, which will be deseribed hereafter, have been in a great
d{*grne determined by the prevailmg habat in the Bast of supporting

Sae/ *,Chishaln’s work on Military Surgery, 3nd edit.  See also Millingen's Army

i Burgeon's Manual. Thie French expression for a stretcher is © brancard,” this term

Being derived from the two poles, or, as it were; shafts, like the shafis of a eart, * les

branches,” between which the supporting canvas is held, Baron Percy, who firat

employed the name “ brateardiers " for carriers of stretchers, meations that the word

% brancard * was formerly written branchard.! The poles of the stretcher are some-

+ times also designated the arms, ** les brus,” a word evidently of the same derivation as

s pranchet’ The horse-litters spoken of in one of the sueceeding chapiers are named

in French © des litikpes i hraneards pour des chevaux,” In this term the poles aro

spoken of as the * braneards ; * sigfiat © brancard,” the ordinary name now employed

for the whole conveyance in France "sppears to have been adopted In accordance with

the same |':|F|:|'h|- af 5‘|:-|"E‘|.'|] which Las ]1|.‘|'||;|.|,'|(:|,-;5 the English appellation ** stretcher,’ in
which'a part of the appliance has equally gome to be cmployed to signify the whole.

+ Army Medical lHeports for 1860, p. 379,

R e F e

:f .-'LHM"' * Despotats,"” (milides despodati,) in the * Dt des Boienees Madicales,” by Baren '='~!T;-":-'




Primary and Secondary Strelchers.” e

biirdens upon‘the shoulders instead of sustaining them from the
shoulders and carrying them in the hands.

Stretchers of a great variety of forms have been employed at
different times in armies, and even in our own military sel'«-iu::n;;
and still greater has been the number of those which have been

roposed for use, and for which special advantages and, mnerits
uve been claimed and advocated by their respective inventors.

It has always been the rule in the civilized armies of .modern

times to employ at least two :listin{,t classes of stretchers undec.

the circumstances of campaigning. The stretchers of the first
clase have been thosze intended for use on the field of action itself,
and between it and the ambulances or moving, field- hospitals, .uni
these may rightly be designated * primary” or **ambulance
stretchers”; the . second  class comprehends those designed for
use within the Iu'lli_'l-.;ll-ltéll transport vehicles, and at the fixed |:|1.:|:-'|,:|-|-
tale, these. being distinguished as * secondary.” or: “hospital
steetchers.” No single form of stretcher has hitherto heen devised
.1p¢hhj of : Lmufunhf t]m requirements of the field and at the same
time those of the hospital vehicles and fixed hospitals. A stretcher
of the Ellhhcsl.l‘gi:'l}_— -an ambulance stretcher, must be of the very
ﬁlslﬁplu;zt |_-',_|=’:lTliiI:t‘1H'Illt'I[1., must be l'|lJI]J'||L‘Tl' 111 5!3{!“', and 1t must be
light and gapable of assuming a contracted form, so that one man
mgy easily run while carrying it. Headiness for use whenever
and wherever required is -the first consideration in a stretcher
of this class, 1ts fitness as a means of support for par ticular wounda
and injuries being subordinate and second: ry toite general fitness
for all kinds of wounds and injuries. A stretcher of the second
category may be,more. complex in. construction, more (1]'!l:|: ile of
ﬂtl,lljt"l.ll.qul 1.1:1 rim nacessities of pnru mlar v.mim]a and I.:II.JL:II:IL'- fic
to he placed on the-floor of a hospAtal wagon or ordinary country
cart withgut springs, suitable fur use az a hospital bedstead in the
abzenee of regular bedsteads, or answering other hospital purposes ;
but yet, while fulfilling these desiderata, it must not be too heavy
to be -Eh'i.::li:. carried mtll a patient upon it by two men, or so
frﬂgi][: or complicated as to be liable to be broken or become
diﬁnrl':mgml, or to.be repaired with difficulty when out of order.

The two classes of stretchers, the primary stretchers, more or
less gimple, the secondary stretchers, more or less complicated, will
be found copiously illustrated in the different forms of stretchers

which will now be described. The examples selected for descrip-
tion are those which have appeared specially um:h} of notice,
either from peculiarity of design, particflar construction, or some
other features of inferest, or because they form part of the autho-
rized transport equipment of spme :xla'rm-r armies. [Under each
kind of stretcher described, the value of ihe e special quality aimed
at_in its contrivance will be glanced: at, and how far the object
has been attained will be LIJrJ::.;II]EHL]_ Ld:—ll_j.. a list of those
qualities which a study of the stretchers deseribed, and a eon-
gideration of the defects which have been experienced in theic
'“"Pl“'f"l"enh show to be essential fuor forming a good stretcler,
both of the primary and second:ry kind, will be enumerated.

e -
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118 Staff-Surgeon Millingen's Stratcher,

Caar, V. - Seege J1—STRETCHERS INTENDED TO BE EMPLOYED AS
Primary ArtioLes or FieLp EQUIPMENT FOR USE. ON
THE FIELD oF AcTtiox. :
Stalt-Borgeon ' Meliingen's —The faulty construction
Millingen's = i . o $ .
e of the so-called stretcher used in the British army during the
Peninsular War, which has previously been alluded to,*® led Dr.
Millingen, a surgeon of very great experience in field service, to
advocate the use of ‘the form of stretcher which had been devised
by the French surgeon, Baron Percy. This stretcher, althongh
called Baron Perey’s by Dr. Millingen,t has ever since the P
lication of Dr. Millingen's work, entitled the « Medical Officet’s
Manual,” been known in this country by the name of © Millingén's
streteher,”  The faults of the Peninsular stretcher were the safme
as those which have been deseribed to be common to all ‘con-
Dr.Millingen's yeyances of the hammock kind. Dr. Millingen wished to obyiate
f:;““tf*:r!::z:":" theze faults by having two arched cross-pieces of euch a size'and
of the Penin- f0rm, and so substantially made, either of elm or oak, that when
sular streteher. the poles of the stretcher were passed through certain opening4

at the sides of these eross-pieces, the whole would form a secule

and substantial couch or litter for a patient. The openings
through which the poles were intended to be passed were placed
about nine inches above the bottoms of the crozs- pieces, by which
means, when the stretcher was laid down 'by the bearers, the
cross-pieces acted as feet, and the canvas on which the patient
was lying was prevented by them from coming into contact with
the ground. - The stretcher would thus answer the purpoze of a
camp hospital bed if necessary. According to Peroy's arrange-
mentf an inereased depth was given to the holes in the traverses
by emall perforated pieces of wood: being nailed to them on their
inmer aspect. This prolongation’of the pole openings was said to
have the adyantage of giving to the whole apparatus, when it was
put togethér, a greater degree of support and firmness without
adding to the thickness of the traverses generally, and especially
of preventing it from moving unsteadily “when the ‘patient was
being placed upon it. ' '

-p,-_m;u[ng.«n‘; The surgical necessities of a field stretcher seem’ to have Heen

streteher good gl provided for in this streteher; but it appears io have been
found objectionable in other respects, so that it has never been
brought into general use either in the French or in our 6wn army.
Itrequired a special equipment of the men who were to use'it.
Practical ob-  This equipment. will be referred to hereafter.§ Other objections
jectionsto were probably its weight, t®e lability to loss of some of its parts,

i:l:imgwg or the -risk of all the parts not being af hand together iwiien
wantet, on account of its being eompused of several pieces, and
these pieces being divided between two bearers.
* Beepage 34 ;
3, t Army Medical Officer’s Mannal, 1818, p. 22,  Sketches of this: stretcher are
Fy given on \ﬂgéﬁl_ A model of it may be seen in the Musoum of Afil, Surgery at
: Netley, Epee. Mo, 1204,
¥ i

1 For a more derailed deseription of Baron Perey's streteher see © Dictionnaire des
* Belences Medicales™ Paris, 1814, Art. © Despoiats,” par Percy ; and also Millinigen's

§ Bee page 13§,

ri
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P e “ Army Borgeon's Mammal," Lond., 1818, p. 23,
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Stretchers consisting of several detached picces. 119

[}

For similar reasons, especially the risk of such conveyances being
rendered useless fromn the absence of some of their parts, two forms
of stretchers, which were sent to the army of the East in the early
part of the Crimean campa‘zn, were ohjected to by the Inspector-
Greneral of hospitals in the field. These stretchers were designated
% Clerk’s stretchers,” and ¢ Smith's stretehers” from the names of
their inventors, Capt. Clerk and Dr. Smith. Both forms answered
the double purpose of a stretcher for conveyance, and, by be ng
provided with means fur keeping the patient off the ground when
laid down, of acting as a camp bedstead. An ample supply of each
of these hand eonveyances was sent out to the Crimea:for trial.
On the 20th December 1854, at which time they were used jrin-
{'i!-nll}' s bedsteads for the ‘sick in the |-]-|;-'!:-:.1:1| tents, from thera
being no other bedsteads then in the field, and from the stretchers
originally brought with the army sufficing for the number of sick

-and wounded requiring conveyance from the trenches, the principal
medical ofticer reported of them from the eamp before Sebastopol
ag follows :=—* The camp bedsteads lately sent out, both Smith’s
% and Clerk's, are comfortable snd good when stationary ; but, in
% the carelessness and confusion of shipments, and in the move-
“ ments of stores on service in the field, detached portions are
“ apt to be mislaid or lost, and thus to render the whole
¢ jnefficient.”

The stretcher which was used at the beginning of the campaign
in the Crimea was nearly “identical with the regulation stretcher
in present nge. While the campaign was in progress mot only
the two forms just referred to, but several others were sent out
for trial, and were successively abandoned; while other forms
were examined by committees of experienced officers in London,
and being found unsuited for the objects proposed were also Te-
jected.

The exigencies of military service Limit the construction of

field appliances to extreme ﬁ-iri't}]!i!!it\'1, and, at the same time,

demand for them much strength. Inventors seldom sufficiently
comply with the requirements in these respects; but, too often,
on the contrary, from designing in the study, and contriving in the
workshop, mechanical adjustments caleulated to answer a variety
of adaptations, render the whole machine when completed un-
gerviceable for the main purpose intended to be fulfilled. They
lose sight of the fact that the men who will afterwards have to
use their contrivances on service are, for the most part, not drawn
from the class of society which includes skilled mechanics and
artificers, but from that of ordinary labourers: and that, con-
sequently, with comparatively few exceptions they are apt to be
rough, devoid of neatness and manual dexterity, and, too often,
especially under excitement, careless. They do not take into
account the violence to which stores of all kinds are subjected in
being put into and stowed in the holds of ships, during gales at sea,
in tran-fer to lighters, in disembarkations, in being piled on
landing places, in being earried in all kinds of land transport
vehieles over all kinds of ground, in exposure to all sorts of
weather, in frequeut unpackings and packings amid the bustle and

Cnsp. 'V,
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1807 < Stretehers of complivated Construstion.

- excitement of a campaign, Let inventors remember the violent

usagre which ordintiry: baggage receives in a long journey along

+ comparatively smooth roads awhen there are many changes in the

The contriv-
ance which
answers the
greatesl num=-
ter of purposes
not always the
best suited for
field service.

conveyances, notwithstanding® that the packages transported afe
gpecially adapted for movemént and made to withStand shocks,
notwithstanding that the' conveyanees” are expresshy built for the
reception of such articles, and rotwithstandise too that throughofit
the journey they are moved by porters under the supervision of
guards whose daily business it is to handle such packages and to
protect them against injury in the transit. They'may then imagine
what would be the fate of their packages were they subjected to

-such continued removals with scarcely any similse preparation or

precautions.  But though the effects in such a casé:might be fairly
guessed at, still, withont being familiar with the-dctual trapsit of
army stores” under the circumstances of watfare, it would “ha
difficult to realize the amount of additional risks and shocks o
which they are then continually exposed, Yet without this know-
ledgre it - is =earcely possible to understand why-—such zimple
upitormity and such solidity are absolutely demsnded-for=field
epphiagces, It must be al:o remembered that it is essential fo
have these articles at all times in a thoroughly serviceable con-
dition, s0. that they may be ready to meet urgent wants which
may occur at any moment, and which, when they ocecur, no other
means will probably be available to supply. If an engagement
take place, and any considerable proportion of the stretchers
which were depended upon for earrving away the wounded are
found to he broken or unserviceable from any cause, experience
teaches that great: suffering, and perhaps loss of life, will not

Amprobably result. Hence it is that army medical officers are so

prone to reject all contrivances for the first conveyance of sick and
wounded in the field which are either at all complieated in con-
struction or which do'not appear to contain sufficient elements of
resistance to the exposures and violence they know by experience
they will be subjected to. Inventors, who are informed that the
principles of their inventions are approved, and who vet find that
the inventions themsclves have been rejected, are too apt to con-
clude that the officers whose reports have led to the result are over
fastidious or prejudiced.” They find articles sanctioned for use
which are |n:1nirl=r-'1]y iul.pc-rilt!i:r in some respects, and incompetent
to fulfil some of .the purposes which their -own improved contri-
vances answer, and they are led to complain that they are not
gupperted in their efforts at improvement, « They do not see that
the less perfect contrivance, if' its continued serviceable condition

— a1 be relied upon with fair amount of certainty, is a more valu-

i

abla-article for.use in the field than the most’ perfeet machine
with a linbility ‘to get out of order, Were the circumstances of
British service different drom- what t|:|1_:_1.' are, were the In‘uj’n}ﬁ(‘d
conveyances intended for such use as they would meet with if
they were destined to be handled only by practised and careful
mecghoanics, only in countiies’ where well made’ roads’ would ba
constand 1y anet with, under’ circumstances where opportunities of
repair, or the means of speedy restoration of missing parts existed,
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Stretehers with Folding Backs

then there can be:no doubt but that the decisions pronounced by

committees of survey wounld océasionally be reversed.

I:"I‘zt{"li:‘.'ﬂ

acquaintance with the exigencies and actual eircumstances of a
state of warfare, joined with a proper understanding of the best
method of achieving the particular ‘objects in view, can alone
enable a right judgment to be formed. respecting the fitness, or
otherwise, of any special contrivances which are proposed for use in

These reflections have. been indueed by studying the many in-
- ventions which were adyecatedras substitutes for the stretchers in
ordinary use during the period of the Crimean war, and from
- being aware of the commeénts which were mades by some of the
inventors when they found their inventions disapproved. ;

We find the complicated nature of the design, and want of
sufficient strength in the construction, advanced by committees of

' officers as causes of rejection of most of these inventions.

-

In the yvear 1855 fiftv “f canvas stretchers with folding backs’

»

were sent out.to the Crimea, and reported upon: by a committee
of which the Principal Medical Officer with the army was presi-

dent.

The report stated :—* We admire the principle of the
4% gtretchers with ﬁJlIling backs, and think tl:lrr]..' will answer
{4 admirably for moving men about in hospitals and at fixed stu-
4 tions, but our experience of field serviee leads us to fear they
“ are too complicated and elightly made to bear the rough usﬂg'u

¢ such articles meet with in the field.”

+o~ Idsigquestionable whether, under any circumstances, even with
suffivient solidity and without an objectionable degree of com-
plicetion, o' folding back is a desideratum for a stretcher of the

primary Kihd

In the majority of cases for which field stretchers

are ordmarily’ used the recumbent position is the best to be adopted
for reasoms., Explained in a previous chapter, and is the one in
which the patient is most secure from falling during transportation,
without theraddition of special contrfvances for preventifip the

occurrence. of such an aceident.

The knapsack and great coat of

the man”who is being carried, or any other temporary arrange-
ment; ‘answers sufficiently the object of raising the head and chest
in certain spécial cases of injury. - With stretchers of the secondary
kimd, as those employed in hospital wagons intended for luan:,_:-;
journeys, in the disembarkation of sick soldiers, and for many pur-
poges in hospital use, an arrangement which admits of the patient
hlmng in o' semi-recumbent or sitfing position, and at the same
time safe from falling, is, on the other hand, often a very useful

acqulsition,

In the year 1861 two siretchers, differing in desien and con-
struction, were forwarded from Woolwich for expenmental trial

in the eamp at Shorncliffe.

department, after the patterns of litters invented by M, Weisse, of
P'rague. . The principal medical officer at the camp subsequently
reported that neither of them appeared well adapted for field
service, though both were ingeniously contrived. One stretcher, Stretchers with
ich the handles were convertiblé by joints into lews so as to
upport ayd keep it rased from the ground, was o

in wh
~Sippo
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United States’
stretcher with
hinged handles,

182 ITnited States’ Stretcher.

because the handles could not be lowered and fixed -without
additional aid to the bearers. ‘The two bearers were required to
support the body of the stretcher when a man was lving upon it,
while the change was being effected in the handles.  The capability
of converting the handles into legs was therefore obviously of no
advantage so far as its qualities as a field conveyance were con-
cerned ; for the bearers, though desirous of resting during the
transpart, could not do so without placing the patient on the
ground, as with the ordinary field streteher, while on the ather
hand its gimplicity of construction and probable power of resisting
injury were interfered with.

i One of these stretchers with handles convertible into feet is
shown in the illustrations which follow. The drawings are taken
from an example employed in the United States. "It does not
appear however to have been much used; it is not alluded to in
the description of the wvarious stretchers issued to the United
States armies which oceurs in the well-known report emanating
from the Surgeon-General’s Office at Washington in November
1865. It is evident that in addition to: the difficulty before
mentioned of fixing the feet without additional sid during the
transport of & patient, that the handles being only hinged ta-the
side poles would be very easily broken off, and the stretcher =o
rendered uselegs. The first llustration (fig. 23) shows the under
surface of the stretcher with the handles raised, the canvas being
stretched -by folding traverses; the secomd: (fiz.' 24} shows the
appearance of the stretcher with its handles lowered and fixed in
position as feet.

Stretchers with
moveable head-
Pleces,

Bize's folding
stretcher.

Fig. XXIV.—Side view of the spme stretcher with its handleslednverted iato feet. '
The specialty of the eecond stretcher sent for trial to  Shorn-
cliffe consisted in its being fitted with a moveable head: piece.
This stretcher was objected to on account of its weight, but chiefly
because the elevation of the portion intended to bear the weight
of the head subtracted too much from the length of the canvas
employed in supporting the body and legs, thus rendering the
position of the patient uneasy and insecure. Another objection
urged against it was that the nature of the apparatus for raising
and lowering the head piece caused the stretcher to be too com-
plicated for general use. 4 s
Faults of a similar kind were probably found to exist in: the
following invention, of which a model was submirted to the Army
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Medical Pepartment in the early part of the year 1855 by Mr.
Biug, the well-known surgical mechanist. The model represented
a stretcher with a folding back, moveable feet, and several other
applisnces. The advantages of this stretcher, as enumerated by
its inventor, were, that it would admit of a wounded man being
carried in a wholly recumbent position, or in a sitting position,
with the legs raized and supported, or sitting with the knees bent
and the legs hanging down, the back and head of the patient
being in all cases fully supported. It could be used asa camp
bedstead, being fitted with moveable feet. It could be folded o
as to serve the purpose of a tray for the conveyance of light
pareels, its length being then about three feet, and its width about
two fect; or it could be folded up for stowage into a parcel three
feet lomg by one foot in width, when it could be ensily carried on

‘the back of a man. It was calculated that the streteher would

not exceed 14 lbs. in weight. But this was simply an estimate,
the model never having been enlarged to a pattern of full size.

The various advantages enumerated were obtained, by the eomi
bination of a light metal outer frame, with a partial inner frame
of the same material, and a canvas support. The outer frame was
80 jointed as to admit of therelative positions of its several portions
being changed and fixed in order to adapt themselves for affording
the necessary support to the patient under the several circum-
stances above mentioned, at the same time that it acted as the
poles of a stretcher and formed the handles by which the whole
machine was carried. The inner frame was so connected with
the outer that it could be raised or lowered independently, and so
served the purpose of supporting the head and back of the patient
without regard to the position which the outer frame might be
adapted to by the bearérs. ;

A more substantial field stretcher, though nearly identical in
its objects and in many respecta in its construction, is the one
known as Col. Clerk’s field stretcher, of which a view in perspec-
tive, as well as a side elevation and upper and uunder plan, with
measurements, are given bels.  The canvas of this stretcher,
like that proposed by Mr. Bigg, is attached to a framework which
is independent of the outer part of the conveyance, excepting for
o coartain distance in its middle. All the pu}ﬁitim\s for a [h:;liz’:llf,
mentioned by Mr., Bigg, can be obtained by the use of Col.

Clerk’s stretcher, the foot picces and head pieces being eapable of

being fixed at different heights it can also be used if necessary
as a camp bedstead. The stretcher proper, however, is fixed
between two side-poles, instead of being within a complete frame,
and these side-poles are not jointed, so that they do not admit the
attainment of gome of the purposes mentioned n describing Mr,
Bigg's model, The stretcher, moreover, is made chiefly of wood,
iron being used only in forming the necessary cross-pieces and
connexions between its geveral lt-ar‘t:.!. It has also the .I:l.t].'l.'ﬂulngu
of having a eovered hood for the protection of the fuce and upper
part of the body of a patient when carried upon it. The weight
of Col. Clerk’s field strotoher is, I believe, about 50 lbs. '

Cuar. V.
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Fig. XX VIL--Upper and under plan of Col. Clérk's Field Streteher, with measurements.




Stretchers folding within an outer Frame. 126

Asa field stretoher the objections to this conveyance are its
complicated construction, and the questionable utility before
dizcusseld f_:f ﬁ}[{ﬁ_ng hacksa huiug :]pl:liud to stretehers intended for
yae-in 1 e field, - Tts 1.5'cig]|t 18 al=o llﬂﬂi'Ui.R].:LiJi_}" inereased by the
pature of itz cunsﬁ'u_ctiuu_, _Tt is alzo open to the dizad yantages

‘common to all framed siretchers as regards campaigning purpo-es.

These .are mentioned in the remarks on framed stretchers in
general.

The drawings en previous page fully illustratef he construction
of Col. Clerk’s field stretcher. i

The idea of having a stretcher snspended, partially or wholly,
within an outer framework, or between two outer side-poles, con-
tinues to be not unfrequently acted upon by inventors. In the
Paris Exhibition of 1867 there were several such.  On that ocea-
gion the Wurtembere Committee for aid to wounded exhibited a
¢ Brancard Pliant ') folding stretcher, invented by M. Wahl. The
gtretcher in this instance was slung within a framework, and the
whole was constructed o0 as to admit of hui:ig folded up. It was
obviously too complicated for general use.

A lighter kind sent by the same committee, but also too com-
plicated for the general purposes of a field conveyance, was called
- Siéf_{c |}li,u.||.1: pour le zervice de 1211111[]::3_;:1'.*;’ |;1|;]|H11;_§ seat for
field service. This stretcher was designed to carry a patient
gitting, and the seat was within two side-poles. It rested on-the
legs attached to the seat when put on the ground.

The French National Committee exhibited the model of the

LY
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« Je MM. le Dr. Piotrowski et Vinois.” This was arranged for
the carringe of two patients back-to-back, in a semi-recumbent
position, The jointed stretchers were carried within two outer
side-poles, and could be folded up flat between them. . An examina-
tion of the model showed that when constructed of full cize its
weight would be too great when loaded for general use in the
field by a couple of bearers, for which number it was designed, at
the same time that its complicated construction and unsuitableness
for easy stowage would be aleo against its adoption as an article of
field equipment.

With reference to models, in which form many inventors find it
convenient to exhibit their designs, and especially with regard to
models of such complex conveyances as those proposed for service
in the field by Mr. Bigg, and by Messrs, Piotrowski et Vinois, I
may observe that, useful as such miniature representations are for
explaining the principles and illustrating their details of construe-
tion in the lecture room, it should always be remembered that they
usually prove exceedingly fallacious guides when solely depended
upon for arriving at conclusions on the actual fitness for service of
the machines which they are made to represent. They are apt
even to deceive inventors themselves as to the precise qualities and
capabilities of the particular contrivances wh[:}h they design them
to illustrate, and should never be accepted by critical observers ns

sufficient for forming a reliable judgment of their practical merits,

Ti:L5¢ of 1wo /
patients.

Eemarks on
madels of pro-
posed convey-
AnCOS,

Their usae for
purposes of
illustration.
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\ prdered to pEonounce opinions on the merits of such inventions as
| can alone enas |
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Models nrid. Patterns of Conveyunces.

It is only by much greater care and nicéty than dre usnally given
to such articles, that models ‘can be niade- strictly to gcale, so that
the proportionate relations -of dimensions may be accurately pre-
gerved in‘all of their parts. . It woulil surprise, perhaps, no less than
disappoint, many inventors, were the models which they exhibit to
be employed, with all their relative proportions preserved, as the
for
actual use of the vehicles they represent; so obvious do small
errors, which are scarcely notideable in a model, become when they
are magnified to the dunrnsmus of the full-sized olject. Many
models are little better than “tiys beeause they are not made to
scale, Other matters besides form and dimensions, such as strength
of material in relation to weiglhit tb be carried, effect of incre: sed
mass, the relative bearings of thé. several portions in the machine
1L-4_H, are also subjects which “can' geldom be rightly estimated in
A complete pattern ean alone enable committees who sre

whatever kind they may be, to do their duty with
equal justice fo'the inventors and to the public service ; for lpzﬂ-l.r a

'pattern can be subjected to tests corfesponding with the work in

which the article will be actually employed on service in campaign-
ing.

The field-stretcher autho-
rized for use in the Britizh service at the present time is shown in
the illustrations which follow. It is thus constructed :—The two
poles are round, made of ash, and are ‘each eight feet long, and one
inch and a half in diameter, or nearly five inches in circumference,
excepting for a short space mear their extremities, where there is a
slight diminution in girth to adapt them for being handled. = Two
plain iron rods, each 22 nches in length, three-eighths of an inch
m diameter, or about one inch in LnLumﬁrﬂute and terminating
in a rmg at one end and a hook at the :Jther, are aftached }_-u,—
their rings o two staples fixed at the distance of sewen inches
from the extremities of the two poles, but on opposie sides and
ends of the stretcher. At a eorresponding distance from the end
of each alternate pole is an opening in the pole itself of a size
proper for receiving the hooked end of the iwron rad. The iron
rods, when they are hooked across, form the traverses, and fasten
up the stretcher.  The sacking is make of a piece of stout canvas,
and is folded over each side so as to form two plaits_sv
large for the poles to be inserted into them. Atone end 18 a small
horsehair pillow, also covered with eanvas. It is secured to the
sacking by means of leather thongs, which are passed throuzh
openings in the sacking and tied together onf its under surface.

'wo stout leathern Elt'l:‘.'ip:! or .‘!]i:};l_!;&,. ||J|:'r|]-|_'d atther e 'u’!H, are pro-
vided for each stretcher, but not connected with it by any fixture;
they are intemnded to be passed round the necks of r{;e bearers to
act as braces and assist in keeping up the weight of the etretcher
when in use. One end of each strap is provided with eyelet holes
and a buckle, so that it may be shortened or leni_‘t]mned according
to the respective heights of the bearers; the other has a loop only

u.n!l'r" 3

qdu



British Requlation Field Stretcher: L2Y
for receiving one of the handles of the streteher.  There are no  Cioe ¥
fect to these stretchers,  When required to be ;'."I-i‘:]-it"l.l: for trans- s
port the iron traverses are laid closcly in contact with tha ['-“l'k'-'?.
l_||1_' I_-dll;_'li.;'lil_f with 1||1" |_|-|J]-l'-'. i!l.—i!n_' ;Inl:| I|I-:! ihlll.‘q e h.=||'l:'=i L]
l:n.'-gn:‘l:!u_'rr the siraps of ‘the benrers are luid alengade, and the whole
is fastened into one package by four cords atached for  this
purpese 1o the fdur corners of the sacking.

I, L T,

S T ==

l.'lg. YXVIIL—=Flan of British Regulation Streteher, wilthowt pillaw ‘or straps, with

iravefied laviened,

.
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Fig. XXIX.—Plas of the same, with traverses unfastonsd.
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184 » British Regulation Field Strefoher. -

The total weight of the. regulation streteher is 15 Iba. . The
pair of poles and connected iron traveris being 9 1ba 5oz ; the
sacking, sinya,gonds, and EI|| vw, 3 114 0z ; the prair of leather
}30z.  The 1:-.:~ i ":Ii;_ILE. amoynt . o
different ; chers, chiefly u.'-ln..: to warations in the dimensions

af II"\. circumference of |_|'|-' 1'|-:.

1-'| e II ation ek '|-- r.'r 11 v hns t'|:||_
3 in oons I:ru.rh,;n 1|‘|_'\l:|ll.:ll'\-"||_. anil L
bottom 18 mude easily removable, so that it mmy b
F soiled by blomd or dirt. It i questionabile I.'--I-ll
58 of the stretcher not beogtill Dartl y

e coverine kind were substatut

tha

1 [ FITLE: 5
EI”-.'-.'. which eannaot |n_ =) g ||||'-'

prlain II:|||'\.:|.- of the horse
removied (0 be washe,  The horsehair stuffine would be algn
ba reseryed. 1 he separation of the canvas bot
it, cannot Be *1r\dw_-| 82 0 DECE:BALY ATEANILD Even
led like ordi ry linen

. :
t is evident, 1
be scoured with nlmoat e

stretehers

I cnse

CTECE,

from Impos bjpa-

The recul stretehe T
iong.  Streto kind were
t of the | wir, with the exception
15t Lhe bearers we ||Trni|||-|| at t
then experionced during their us
Hl||.|'|-"|I:Ix'i|. '.!lll i L VTG, f
hich it was sub
lnmage were at ha or |

]'ljl::\.unl. bent, and then there woa great diffioulty in forcing
ial efforts the two draverses into exactly r4-r:(-=.[uru|_|]i|'|l_:
in length were precisaly
Wi ITAVAFES l.'ll'll.l:l.l bf‘ I:Llr:kt'l] into i.:.-c ||!:|.l'1', I'|']:|3
a in the =ide ll:l'l.'.-l desigmed {0 receive the
é";i ll'.li.l'l'i.l_'_-' bec me enlarced, wenlker Iz the
r ot those parh g, and '|L-,|_|1'||If fin
the ingonvenience of the hooks being easily jerked by aceidental
hlows out of their I |."l’- T l-u.u[||-[l.|l|l|'|;_': I]l |
apon the stretehe r. Another seriouns T Vi
of means of keeping the pa b ool the wet
time, or the hard uneven ground {15
W l|l.|'||ll [led to rest l]'llil'l'l:-. iviEs I|III:-'Ig the I.llll_:: G
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Importance of Feet to Stretchers 129

mencement of the late war in the United Stafes in the northern: Cuar. V.
Armies,

The Surgeon-General of ‘the United States army mentions in
hiz remarks on the meins of transportation of the wopunded that
in the early part of the war most of the reciments sent into the
field were supplied with stretchers of the old regulation pattern,
The form and construction of this stretcher are shown in the fol-
lowing drawing. It seems to have soon given way to stretchers of
other patterns.

5
1L

Fig. XXXII.—Stretcher of the old regulation pattern in the United States Army,

¥t is not mentioned that the absence of fect was one of tlhe I'ni{rlﬁtn.:rf:_s'_
causes of its rejection; the only faults named in the report are "-E‘“r ""‘_F_l'
that  the _"u'LlL'i.! |lie"::1:.4 I:-[I‘-:i'-'i"]'.'h'-!"-e-'.:l wera |L'l'rl:I{'|:|'|;_'l.' lost. and that 3 b
“ when the canvas stretcher became 1];1|:'|]:| the Niblér was put
‘t together with difficulty.”® The dithienlty of fixing the traverses
to the zide El=*|{'ﬁ1 il'-'-'iﬂj.!’ to the canvas .-=|a|'i:nki1:;[ under the effecta
of:damp has never heen noticed in the Englizh reculation streteher,
the sacking being left sufficiently luose to avoid this ine.nvenience.
It is obvious that a h]i.:_LEIL inereaze in the width of the eanvas in
the American streteher would have 1'1."11:1”:..' obviated 1hiz 1:|-1'i4_-:-1j.1|1,
and 1hat this could have been :_'in*u to 1t without 1]L-:|':u'ti|~.'-_f from
its capability or fitness for transportation of wounded, especially
as no fect were provided to keep the paticnt off the rround.
; Feet to stretchers are not only of importance for keeping a Importance of
:’\ patient off the ground when liid down for the temporary ease of Hﬂ::'_ii;t i
the bearers du!']lla{ the transport, but also because T]l-.'}' render. the :
stretcher eapable of acting the same part for the patient for a longer
time if eircumestances render it desirable or necessary. It has been
urged as an argument against the addition of feet, that if stretchers
can be vsed as camp bedsteads, they will be =o employed by per-
suns who have no right to usze them,t to the detriment of those for

* Circalar, No. & Washington, Nov. 1, 1865, p. 81.

1 Dr. Chisholm, who served in the army of the Confederate States during the lata
givil war, has written, - Another ohjection to the framed liver, especially with feet, 18
“ that they are often used ag beds and lounges for officers, although this application
“ is expressly prohibited, and while thus used are frequently broken by persons
! throwing themselves upon them, or sitting upon one of the sides, As the feet yre
* geldom reguired if is an improvement to omit them in the construction of litvers™
Chishiolm's Military Surgery, Uelumbis, 1564, p. 103,

2204, I
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130 I'mportance of Feet to Stretchers

whom ‘they are intended.. But there are other‘means in' ‘a well

trained and diseiplined service of guarding against such an abusa::

as this would be, aud of meeting it if.it occurred. To provide
against the probability of abuse by putting a total stop to the use
of an article, if that article be determined to be necessary, would
in mozt matters be 11ﬁ]<|10\v|izti:;:eul to be an expedient no less puerile
than mischievous. The question respecting the additional pro-
vigion of short feet for stretchers therefora really resolves itself into
this : are the advantages of these supports sufficient to counter-
balance the disadvantages of the additional risk of breakage if
they are fixed or jointed to the poles, or of the division of the
stretcher into several pieces if they are made to furm part of
movenble traverses. The feet must project while in use, what-
ever contrivanee may be adopted, and the liability to injury must
be increased proportionably., A similar risk attends almost every-
thing in which the extreme limit of simplicity is passed. DBut
the amount of risk is always measured against the amount of
advantage gained by the additional construection, and then a
balance is struck in order to determine whether the addition ia
dexerving of general adoption. Nine-tenths of the breakages
which are aseribed to peculiarity of eonstruction, supposing that
the articles are properly made in the first instance, and are suffi-
ciently substantial, arg the result of want of previous training in
the right mode of using the articles, or of want of care in the use,
or of positively abusing the articles in such a way that breakage
is am inevitable result. If responsibility were sufficiently defined

and acknowledged on both sides, and. such * accidents ” could be.

practically followed up by proportionate penalties, they would
oceur much less frequently than they do under existing circum-
stances. As regards the question of feet being applied to field
stretchers, there can be no doubt that the liability to breakago
has been increased by all the expedients which have been hitherto
hit upon for attaching them to the stretcher poles; but the advan-
tages, already mentioned, resulting from baving the feet are so
great, that the additional liability fo injury in consequence of them
has been submitted to rather than the disadvantages of doing
without them. The regulation field-stretchers of all countries
excepting the Tnglish, I believe, are now provided with feet; anil
among all the field-stretchers exhibited at the Universal*Exposition
at Paris in“1867, there was not one modern stretcher exhibited
without these appéndages. - .

Az a general rule, when' the feet of stretchers are connected
with the ‘traverses, instead’ of with the poles, the traverses are
detached,-the object of this arrangement being to facilitate stow-
age, aud _to admit of the poles passing through the bpen hems of

the sacking bottum. DBut even this arrangement is not :‘l,h-:ulute]:.r_

necessary, either as regards easy package or to meet the views of
those who consider the separation_of the canvas desirable. One
form of streteher (Mr. Redford's) presents the feature of connect-
ing Loth traverses and feet with the poles at the same time that

e |

1
i
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French dirmy Regulation Strefcher. 151

there appears to be no difficulty in using the ecanvas sacking with  Cmee. V.
hems, as is done in the regulation field-stretcher. I have not, o
however, seen a pattern * of this conveyance, so that I am unable w

to say whether the strength would be impaired, or whether any

difficulty in use would be likely to arise from the peculiar arrange-

ment of the joints by which the traverses and feet are locked

together. A deseription and drawing of Mr. Redford’s stretcher

will be found at another part of this chapter.

The stretchers employed in the French military service are com- Regulation
osed of three separate parts, the poles, traverses, and the sacking, stretcher of the
hey are provided with feet, whiel are formed by portions of tha Freach anny.

¥ are provic eet, which ¥ 1 8 ¢
traverses, The poles are in lependent of each other, are made of : l‘l'(\
oak, and taper towards their extremities. The traverses are also - -
made of wood, and besides terminating in feet, are provided nt
eich end with a solid and firmly-secured metal ring, through
which the poles are intended to be passed. The sacking is oblong
in form, has down each side an open fuld or hem for receiving one
of the poles, and is fixed (nuiled) by its short borders to the two
traverses. It is strengthened at the four corners by pieces of
leather. - Small straps amd buckles are artached in these situationa
for the purpose of fixing and bracing together the frame formed
by the junction of the two poles and traverses. The several parts
of these stretcliers are carried in appointed places at the upper
parts of the hospital store wagons (eaissons d'ambulance), whence
they can at once be removed for use; but, as the number is limited
to three stretchers to each wagon, additional stretchers are taken
for use in the field. These supplementary stretchers are rolled up
in bundles and placed on bt mules. Leathern shoulder-siraps are
issued to the bearers to assist in the earriage of the stre‘chers,

The following drawings represent the forms of the traverses,

poles, and mounted stretcher just deseribed :—

Fig. XXXTIL—(a) The traverse, and (4} the poles of the French Army Regulation
Streteher,

. i . = —mm

* A model of Redford's stretcher is contained in the Museum of Mil, Surgery at.

12

Netley, Spee. No. 1205,
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Fig. XXXTV.—The Regulation Stretcher of the French Army mounted.
Regulation It may be desirable in some expeditionz to have stretchers so

EE::;L{];:::: the grranged that they shalk oceupy the least -possible space and 1?{:
adapted r-m}’ capable of being transported without 1_i:l.11::1gﬁ o t_hu backs of bit
eonveyance on ammals. This has been a matter of meeessity in many of the
bit animals.  pilitary expeditions of 1he French it Algerin, when detached
columns of troops have had to operate for:lengthened periods far
from any military base in mountainous districts where. wheeled
transport was impracticable; and where, nevertheless, the sick and
wonnded of each eolumn ||.'1.x'ih:_§ to be ecarried with it, the ambu-
lances eould not be' limited to contaming simply the means of
administering the first dressmes as in Europe, but had to ecarry
with them all the requirements for subzequent care and treatment,
Under such cireumstances economy of space im all the matériel
that has to be transported becomes of first importance. In 1852
a commission sat in Aleiers for the purpose of improving the
system of ambulances: as they .then existed and adapting them
better to the exigencies of Algerian warfare. = The stretchers were
taken into consideration with' the rest of the hospiial equipment,
and the patterns which the commission decided to be hest fitted
for the service of such expeditions 13 répresented in the drawings
which follow. The poles are divided midway, but so united by
hinges that the two halves can be folded back upon each other.
The iron feet of each traverse are also arrangzed to fold back into
one ani the same line with the traverse itself 1'Ili|-fhl:_:li taken to
pieces for the purpose of being packed preparatory to being
]Jlllﬁ:ﬂ{i on the mule's back, each ."*."ﬁ“*'h[.’r 18 r,:ulul'['.'iﬂml into two
independent parts, one part consisting of the two side poles fulded
back, the other of the two cross-picces with the feet folded, and
the canvas bottom smoothly rolled around them. Each stretcher
is thus folded into a small volume. Ten stretchers are appro-
priated to form a mule’s load, five being placed in a ease secured
by straps on each side of the pack-saddle, The weight of the
stretcher all complete is kil. 107500, or nearly 22 lhs.
In this stretcher a somewhat complicated construction, though
ofie not readily put out of order, and the inconvenience of a divi-
giun inlo geparate parts, are submitted to for the .=:1_1-cn U_i'uh'.:l.inin_f_;
a still more portable form of puckagze than is requisite for stows e
in the ambulance stors-wagon. The annexed sketches sufficiently
N/ __explain the eonstruction and’ mode of package of the “ brancard 4
M © ¢ hampes brisdes.”
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P Fig. XX XV.—Portable Stretcher (T '!l.'l:k:lﬁ:l i Hampes Brisfes) adapted for carriags L
upen the back of a b wtl, for use In mountain warfare or under any circum- _."'

stances where carriag store wagons is not practicable.

A, Side view of the stretcher mounted.
. Plan view of the siretcher with itz canvas bottom.
! C. Part of pole showing the side hinge.
1 10, Fole partly bent showing the mode of supporting the joiot.
F. Traverse with feet unfolded.
¥. Traverse with feet folded up.
(x, Case for stretcher, front view.
H. Case for stretcher, side view,

The separation of the side poles of stretchers into two sections Stretchers with
has been frequently suggested ns a means of avoiding the incon- divided poles.
{ venience inseparuble from the transport of the poles in their

complete state, and alzo to enable them to form part of the per-
* gomal equipment of men of the Army Hospital Corps, g0 that they
‘may be at hand at all times with the attendants who are
1 trained to use them. Now that provision is made for the transport
of the stretchers in the hospital carts, the length of the poles will The length of
_ not be *0 much a souree of inconvenience as it formerly was. Until :t'; ::;E:'r-"]'
| a-recent period it.was the custom for the regimental stretchers to of less incon
be distributed AManT the bandsmen w:hc:f E[:Lrl:ir:;_; upon active "i'mit'ljl:l: now
service, to be earried by them during the march. The regimental ::";1"[;:]““
gtretchers were carried in this way on the march from the place ;gmwh:'; A
of landing in the Crimea to the position before Sebastopol. As the ried by the
| bandsmien were not trained to any particular method of carrying tandsmen of
them, and ns they were not provided with any means of support- G
il’!g tllll::!Tl :'Lli:t[nhﬂm-a to the belts for zaui':;*nnit!:_-' the i’mlcd of
ﬁtﬂﬂf]m‘de—, it {ic]}. nded .3]1t,:|re]}' upon each man's care and handi-
ness whether the stretcher he was carrying became an ineon -

5 vemence to himself and his |1cighhr11:ra or not. It is not intended

:a,.-"r,.y by the present arrangement/ that the stretchers shall be  distri-

4 buted until there is a near prospect of their being required for
; use. The adva:itages which would be likely to result from -

-




134 Personal Equ ipment of Streteher-carriers.

stretchera forming part of the ordinary personal equipment of the
men of the Army Hospital Corps or of section: of them specially /
told off as bearers of wounded is a subject which admits of ques-
tion and discussion and will be referred to presently. The manner
in which it has heen proposed to apply the equipment, so as to
render the :Il'l‘[-'l;.'_','L‘. of it as little irtksome ng Pn:—';;']h]t} to the lmu.'l'ﬂr,
and at the same time to have it convenient and rewly for use, may
now be deseribed,
Perey's view Baron Percy advoeated the division of sgtrefchers into two equal
N, oo the requi-  parts.  “ What gre wanted,” he said “are stretchers which skall
r:::a-l:'l:w ficld & |,a H]'-'-':l}'.:'. at eommand, and that the men can earry in equal
F R divisions ns easily as they can carry a firelock., Theze are the
“ prime conditions to be sougzht for in these conveyances, The
bearers in time of war ousht always to have the means of
forming a etretcher in their hands, without depending upon
flore wagaons or bist animals, or the results of requisitions, for
it is a crime to count upon the chance of obtainiog them from
these sources when the possession of them concerns the relief,
or even the existence of a class of men the most déserving of
“ our forethought and help.”* Baron Percy thought that all the
stretchers should also be adapted to answer the purpose of camp '
bed:teads when necessary,
Biretohers Dr. Millingan of the British service held similar views on this
adapted to subiject. The following is an outline of the plan advoeated both
form part of ;v Perev and Dr. Millinren for the earriare of stretehirs, el fop ..E;’/'
the equipment ¢ . - ¢ < : e v e [
ST bearers. making them part of the personal equipment of the bearers.f The 7
several parts of one stretcher wore divided between two bearers,
Each bearer carried a pole eight feet long, with one end adjusted
for the purpose of receiving an iron lince-head with its transverse
gunrd, and with the other end protecied by a ferule. The pole
thus became a weapon of defence and offence, like the gerjeant’s
pikes which-were vsed d uring the Peninsular war, or the lances
~wnich are still employed by certain cavalry soldiers. The iron
part of the lance was to be removed when the pole was uged
with the stretcher, and to be carried like a bayonet in a scabbard
Ferey's plan, -2t the side of the bearer.  Each bv:nn:r also u;::u'ri%wi one crogs-
i |nece, or traverse of the stretcher over his knapsack, its feet being
fitted for the sake of stendiness into two leather sheaths, one of
which was placed at each side of the man's pack. The sacking of
the stretcher was divided longitudinally into two equal portions,
.each half being folded flat and worn round the waist of a bearer.
When the stretcher was put together, the two halves were lnced
to each other by means of eyelet holes and a cord fastened to the

Dr. Millingen's S8¢king.  Dr. Millingen so far modified this arrangement that he t
;.J;fn;'- placed a complete sacking. round the waist of every man of the

i hospital eorps, o that the time which would be occupied in lacing
-Aip the two halves might be saved. The sacking had two hems
e e e wsow O Aluplicatures along itz two sides to receive the poles.  Thus

-
-

i

* Art. Cit, p. 577.  The sketches of Perey's brancardiers are gopicd from the same

f'/( Iy Article,

t The " Army Medical Officer’s Manual upon Active Service,” Lond., 1519, p. 22
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‘provided, every two bearers of the hospital corps could at once

IJL!{, tclerEw a streteher “for lhl.’: 1{::]‘:1&1111111 i wounided man, or
make a bed for o sick N ; guch a stretcher could be nmunted ar
lﬂlsmnunted Dir. 1'.11|!|r1"ﬂ-'r| atates, in two minutes and a half, Two
511ng belts with s Ll-.r,'rs for the ends of the !m]r“i formed 1:'.1.1L Qi
the equipment of each man, being provided to enable the men
to carry the stretchers more Elslh Dr. Millingen does not
mention the weight of his stretcher, but he states t]rLI: a man {hus
equipped and carrying his pack, havresack, and eanteen would
still carry a weight mnatdemhiy lighter than that earried by a
goldier in the rsmkh

Fig. XXXV

Fig. XXXVI.—(a.) Broncardier, equipped and armed. One of the traverses of the
giretoher is carried uwpon the koapsack, Half the sacking of the stretcher is seen
worn round the waizt, The scabbard to receive the iron part of the lance when
the latter is arranged for use as one of the stretcher poles 15 seen at the soldier's
gide,

(4.} The same brancardier seen. from behind., The manner in which the legs of
the traverse are received into two leather sheaths at the sides of the knapsack are
Jhere geen.

(c.) A traverse separstefl from the knapsack.

Coar. V.




Mr. . Red-

Fig. XXX VIL.—Two hrancardiers are shown in this drawing in the set of carrying
wded dragoon on one of the stretchers.  The assistance to the hands of the
afforded ':;.:,' tha straps into which the 'I.ll'.l:l.'H are received, the sheaths
pttached to the knapsacks from which the traverses have been remotved, the iron
top of the lanee in its scabbard, are also indicated. (The besrers are represented
; in &tep, contrary to what i now known to be the proper mode of

].'._':!‘!_::l'.'\-l\: il ']

Among those who have entertained the idea of separating the

1"s i . o x . 1
ford’sstretcher. 19, pole of the stretehers into two parts, and equipping the men

of the Army Hospital Corps with them, perhaps no one has
Jizcussed the question so fully az Mr. George Redford, who served
as sn acting assistant surgeon in the 58th regiment during the
Criicean campaizn. In 1858 he published a pamphlet® © On a
« pew plan of lquipment fur the Medical Staff’ Corps, with port-
« ghle Stretchers and Medicine Pouches,” from which the following
remarks on the subject and descriptive illustrations are extracted.
‘I hey fully explain the mechanism of his proposed stretcher, and
show the manner in which it was intended to be carried. The
]:E.'m adopted for fixing the traverses and the feet to the side

poles, and of jointing them together when the stretcher is about
iu be used are worthy of attention. They have been before referred
to.t The exact weight, an important matter, has not been men-
tioned.

¢ The atretchers 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 lces injured or destroyed before the

Atime came when they would have done good service. . The kind

of stretoher here described is more light and portable than any
that 1 Know of, and asit is capable of being closely and securely
‘packed together when not ih usé it' would escape most of the
injuries likely: to-oceur fram the carelessness of goldiers or the
nccidénts of ‘o eampalgn. ~ As it would always be in the hands of
the men of the corps it would be less liable to injury than if con-

* TLondon, Jehn Churckill, New Burlington Street, 1558, ¥ See page 130,
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Mr. Redford's Stretcher. 187 . Bl : cAE
veyed by those not interested in preserving it. Each man also i \

would lie required to keep it in perfect order, precisely as the
eoldier does his musket.”

Fig. XXX VIIL—Half of Mr: Redford's Stretcher, This pottion, however, is capable
af being nsed should it happen that the other part is not immediately at hand,
thougl this is not advisable,

D e Y L i PR FIc.Il.

A. THE LEC JOINT. B. THE cRoOsSS-5TAY.

(_3_' THE FULL sl'AF..\l

Fig. XXXTX.—The leg A, and cross-stay B, joints of the stretcher with the leather

fittings.
(§ the foll size.)
s -
N
Ny
By b
——a -

Fig. XL.—The strefcher complete. It is composed of two halves precisely alike,
one of which is carried by every man, and any one half fits the other.
The pole is in two pieces, of good ash, ronnd and tapering, joining at the middle
by a strong brass ferule and screw, the one sinking into the other Jike an Irish
fshing rod. Length, 10 ft.

The Jegs are of hollow brass tubing, made with strong leather hinge or binding ik = R COMPLETE.
g0 s to fold op, but, when used, to serew upon the pole by means of the metal ring Fic. . THE STRE T EHE : :
and socket. & . T

A cross piece of wood folding to the poleina similar way, and fixing into the i 4 -

metal ring o the pole.

Twao leather straps useful for packing the poles together, and in case it may be
neoesgary to confine the patient.

The canvas is strengthened with belts of india-rubber webbing, and made to slip
on and off to allow washing and convenient packing. 2 ft. across and 3 fi. long.

.
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' Fig. XLL--The pouch formed of black leather similar to the regular pouch for am-
munition, hollowed to fit the back on one side, and hating & convex outer side;
which is made to expand by means of the slides and serews at the end. Its dimen-
sions are, 16 inches long, § deep, and & hroad,

It is divided into five compartments, to contain —1. Siek food 7 2 Medical
comforts ; 3. Light, heat, and cooking apparatus, for purposes of the sick ; 4. Medis
cines; 5. The expanding compartment to contain splints, ling, bandages, tow;
plaster, tape, &eo.

:l-\?i

i

Fig. ELIL—A man of this corps fully equipped in heavy marching: order. The
Eu!nnr of the uniform the same as the present hospital dress, facings black. The
:aﬁ'nfﬂm same colour with black band and staff badge:,  Glazed white leather top
al

}I:-‘a_,#/i’/ p-sfc.




M e

Subject of special Equipment for Bearers. 159

The - propriety of -adopting & special equipment, such as that Cmr. V.
described by Dr. Millingen, Baron Percy, and Mr. Redford, for ===
the men of the Army Hospital Corps, even though it should be i;lfl‘f.”.*‘? of
adapted so as not to interfere with the carringe of the ordinary meq
field kit, aduwits of guestion under any circumstances, but with %
the existing constitution of the Army Hospital Corps it is difficult |
to see in what way it could be rendered practicable. If a certain
company of men were specially told off for the duties of st reteher
carriers, like the bearer companies in the Prussian and Austrian

FIG. IV.

PLAN OF A POUCH.

)
|
(;'
|
|

gervices, then a special equipment might be held to be desirable. | = —I

Such a company would have to practise from time to time the < LA M P,

use of the equipment as a part of their training and drill, so that = 3 |

they might be habituated to it, and thoroughly versed in keeping T MATCHES

it in order when equipped with it in time of war. But the wooo

formation of such a company could hardly be advocated as an R COOKING

economical arrangement, unless, at the same time, the men com- | é

posing it were rendered competent for the performance of other | l J VELSELS _
duties, as they are for regimental duty in the services just now e ﬂ
mentioned ; for, under ordinary circumstances, it would compara- 1| BEra e L e i

tively rarely happen for the men to be_occupied in the work for Noo FOR SPLINTS. BANDACES. PLASTER e ¥/
which they were specially impid, . When the field stretcher o \"—':-.:_—_—_.__ ' PR
benrers are men who are not énly engaged for carrying off the 253 ———
wounded from a field of action, but are also employed in all the i
genernl work of hospital attendants, as in the English service, then ers |
these latter duties, will so greatly preponderate, both in time of
war, as well a3 in time of peace, that a special stretcher equip-
ment would be still less desirable.  To the above conditions must
be added the inconveniences likely to arise from each man being
only partly equipped with the apparatus, so that two men must
meet together in order for either to be efficient for duty. In like
manner if three be present, one of them would be inefficient until
a fourth had arrived.  On the other hand, if a stretcher be com-
plete in one man’s hands, any other soldier on meeting him is, in a
great dearee, capable of rendering the nssistance necessary for ita
carriage. All these circumstances require to be taken into con-
sideration before adwitting the propriety of adopting such special
equipments for stretcher carriers as those which have been above
described, notwithstanding that their use has been advocated by
the able and experienced field surgeons whose names have been
above quoted. -
The general construetion of framed stretchers has been ex- Fra
plained in the opening remarks of this chapter. The object of #7¢f
connecting in a permanent manner the traverses to the sidepoles,
and the eanvas to the frame thus formed, has evidently been to do
away with the occasional inconveniencies which arize from the parts
hf‘i!lg separated from each other in stretchers formed of detached
pieces, a= well as from the loss of time and impediments which
gometimes oceur in attaching the cauvas and other parts together.
The circumstance of framed stretchers not being capable of being
reduced in bulk has not seemed a grave objection to some persons.
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Halstead fold-
ing stretcher.

140 Framed Stretehers,

It has been wurged: that although they. cadnot be rolled up for
stowage, they can be formed into sufficiently convenient packages
by being laid -flat in certain numbers together, and without more
loss of space tham is reprezented by the intervals left between the
cinvas of the several stretchers as theylie one upon the other,
or, in ‘other words, than the sum of the vacant spaces within
their frames, 5

But there are other objeetions to framed stretchers besides the
loss of space in packing, and these will probably prevent them
from ever being largely employed as primary stretchers in cam
paigning. Kven the amount of space lost in packing is, however,
of some importance in the field, although it is not of much
moment on shipboard, in warehouses, or other situations where
‘plenty of room is ordinarily available ; for the bulk of packages of

-framed stretchers causes inconvenience when they have to be carried
in field hospital equipment earts, where the space is very limited

and necessarily has to be distributed with the utmost possible
ecogomy. The form of a framed stretcher renders it difficult of
carriage by o single bearer, ag compared with that of a stretcher
which admits of the canvas being rolled round the side poles.
The firm and expanded surface which it presents renders it
especially difficult of carringe when there is a high wind. Al-
though these objections are partiy obviated by the frame being
jointed near its centre, so that it can be folded in'half, they still
exist, though in a minor degree, Framed stretchers too are more
exposed to injury on field service than others. They cannot be %o
well protected from the. effects of wet as many other kinds of
etretcher, so that the canvas is apt to get rotten, particularly
where it is nailed to the frame ; while the frames are liable to be
biroken, and the stretched canvas to be torn from the consequences
of falls. The bottom is penetrated without difficulty it it be
pressed with force against the projecting angles. and edges of hard
substanees, or if such substances fall heavily upon it.

The objections urged against the nse of framed stretchers for
field purposes do not apply to them wi_u'-_n intended to be used aa
stretchers of the secondary clags ; indeed, stretchers intended for
Tee in [m;-lpil_ul wagons, and those for uthl._"l"l]uri_u.:sea connected
with permanent hospitals, are almost universally of the framed
kind.

Wit these preliminary remarks the following may be quoted
as examples: of framed stretchers employed en the field in recent
campaigns.

The first illustration. shows the appearance of a framed stretcher
‘which was issued in considerable numbers dnring the lite svar in
“the Upited States. It was known by the name of the Halstead
folding stretcher. The Surgecn-General in his abstract report of
the war mentions, * Brizadier- general Satterlee issued 12,867 of
“ thege litters for the purveying depit of New York alone. They
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i were too fragile for the hard usage

to which they were sub-
. jocted.”® i

= e i3
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Fig. XLIIT.—Halstend Streteher.

A similar kind of framed stretcher, but having feet in addition,
was used at the siege of Diippel in the war against Denmark in
1864, It has been described by Dr. Gurlt,f who says of it, that the
framework was made in two parts of equal sizes; the two parts
were cpnnected by hinges, so that for portability one part could
be folded back upun the other part.” When thus reduced in
length, it could be carried easily under the arm or on the back of
one bearer, Four short feet were connéeted with the sides;
these donld bé turned up within the sides of the framework when
the stretcher itself was folded back. ' Tts weight was about seven-
teen 1l < Stretchers of the kind mentioned were made by Messrs,
Neuss; of ‘Berlin. The manner in which the stretcher itself was
folded as well as the position of its feet, is eufficiently indicated
in the following illustration.

f.f:-::’_'

A
Sega™

II:I[-"E;;I-_ XLIV.—Framed folding Stretcher nged by the Prussians in the war against
enmark in lh"l.'--l.:

All the field stretchers hitherto described have admitted of
phtients being earried upon them in the recumbent position. The
stréteher now to be deseribed is only designed for a:patient in the
gitting position, and does not allow of one lying down upon it. It
is called by the inventors, Messrs, Fischer and Co., of Heidel-
berg, a “chair litter, with jointed back and feet supports, or
“ oapolet, earried by two bearers, either marching abreast or in fils
# (Stuhlbahre mit beweglicher Riickenlehne und Fuss-stiitze),”
and t'|1.e:;r thus mention the Ellf:{‘.i:tl :'.{1‘-".1[]::1:_’;-:‘5 derived from its
construction.  “ This applinnee is suitable for carrying a wounded
“ man a’ very great distance. According to the nature of the
% ¢ ground, the two bearers may both face the road on which they
' “ are marching, or they may walk one behind the other.”

ST T S ——
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* Circular No. 6, p. 81, Spec. No. 1212 in the Mus. of Mil. Surg. at Netley is a
model of the Ilalstead stretcher.

+ See page 12, U Militir-Chirorgische Fragmoente," by Dr. Gurlt.

T A model of this stretcher is in the Mus, of Mil. Suorg. at Netley, Bpee. No. 1214,

Caae ¥,
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142 Fischer's Framed Stretcher for a-Patient seated.

Caar: V. A glance at the drawings will show that the leading difference

—— , in this stretcher, as compared with others, is that the fixed tra-:

;“*'f:i“"ﬂ verses by which the side poles are kept apart, as well as the support

vaws  included within the frame thus formed, the whole being intended

ol el . only to accommodate a patient sitting, are brought so near the

middle of the stretcher as not merely to leave portions of the side

poles for handles, but also space enough for the two benrers to

place themselves within them. The back and leg supports are

thus merely accessories to a modification of an ordinary framed

stretcher. The fullowing is a more particular description of the

gt eilaiy contrivance. It consists of three principal parts, viz.: (1) a folding
.? it }]."" seat, supported (2) by two poles or shafts, and (3) of cross-lelts
: M""’"“i b‘k;ﬂ made of canvas girthing for two bearers. All these parts are
, Nt ¢, esecurely fustened together. The weight of the whole is 17 lbs.

| A\ Sen adlen dqi.ll:;l"'i\ (See Drawing No. XLV.)
Ny ik ]I WOy The folding seat is composed of three divisions; one for
wied ufl Je ?‘[ch., ."I supporting the patient’s back, the second for the seat proper, the
L & ' third part for a rest of the legs and feet of the patient.

] it sl [ The middle division, or seat proper, is formed by a wooden
WL ,'_I‘L,[jlbmll 41'!. | frame, 19 inches from front to back, and 16 inches across, within
g e ; s e spien i S i
(i which strong webbing is interlaced ; over this webbing a eovering

% \ of strong canvas is stretched. The frame of the seat is firmly _
’.'.L'LI‘[.H,M : ['.-Lmd.lf fixed by serews to the upper surface of the front pule, and the :
;ir‘ b o “ | lower surface of tlic rear pole, giving thus a slight inclination

', B b from before backwards to the seat.

b |

I"q_ llllﬁﬂum > The uppermost division, or back part of the fulding seat, is
L : ' —  formed by a pair of hinges, each of which has a long as well as a
gshort arm. The two short arms, each 4 inches in length, are
screwed to the seat, while the long pair, each measuring 11 inclies,
support a piece of canvas stretched between, and covering them.
These hinges enable the back to fold down upon the middle,
horizontal, division of the seat. Two small iron crutches fixed
to the rear pole keep the back of the seat steady when it ia
raised.

The third and lowest division consizts of a light iron frame 19
inches long, and about 16 inches broad, with stout canvas
stretched over it, and is made to fold nearly perpendicularly 8§
downwards so that the thighs of the patient may rest against it :
Two small sloping blocks of wood are nailed to the front pole, to |
act as stops to this division of the seat when it is lowered, and to .
prevent it from passing too far backwards, The uppermost bar |
of the iron frame is securely attached by hinges to the woodwork '
of the horizontal part of the seat proper, the bar itself forming the
pin of the hinges. When closed, this divisien of the seat is
folded over upon the seat:proper, and-overlaps the foiding back
part or uppermost division.

(2.) The poles, or ehalts, are made of light wood, 4} feet long, §
1 inch broad, and 2} inches deep, and taper off at both pairs of l
ends so as to form -handles. The diinensions between the polest |
are those given already of the seat proper.

ll.".
i ﬂ

O L
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Pisther's Framaod Steefoher for o Patiend seated: . 1481

(3.) The girthing eross-belts, four in' mimber; are ‘each attached
by one of their ends to the near pole, two on each side ‘of the
canvas seat, and two at the extrémé erdds of the 'pole near the
handles. The othér two pairs of ends terminate'in leather straps
furnished with buckles and holes, forming ore loop each, capable
of being slid on and off the front pole at pleasure. « By the same
meang the belts can be lengthened or shortened, sovas ito -be
adapted to the different heights of different bearers. - The two
belts on each side of the seat:are connmeeted in' such’ a way that
ench pair ean at once be passed” across the back and shoulders of
its respective bearer, while the looped ends are adjusted one to
each end of the front pole. A fifth belt eonnects the two pairs
of eross belts, and acts as a rest for the shoulders of the patient:
who is earried on the sent.
This appliance is intéended to be ‘used ‘in the following man--
ner-—
The two bearers stand within the poles with the patient sitting
on the seat between them. In marching, the bearers and patient
look in the same direction, te., the bearers move abreast with the
patient, not one following ‘the other, as in the case of ordinary
strotchers, The alleged advantage of ' this  arrangement is,
that it enables the bearers to see the path hefore them, ande to:
select their footing if they have to carry a patient!' over very
rough and broken ground. < The girths and straps are intended to:
¢ lessen the fatigue of earrying their burdenm, and to allow the

bearers to have their arms free, as the weight of the patientis
;‘H thrown mailﬂ}' 01 ﬂlc shunlﬂf!l‘a of the bearers. Tl_!'l} ‘hands-can
ﬁ, be used at pleasure to steady the pole in front. (See Drawing

#/No. XLVL)
| Should the bearers choose to carry the stretcher in the ordinary
| way of carrying stretchers, they can do so; but in that case they
' would not be able to use the shoulder straps, as they, being fixed
to the poles, are only adapted for marching abreast. 1t would
be easy however if required to alter the arrangement of the
shoulder straps so that they might be used by the bearers in either
position, but in that case they would have to be separate from the
stretcher.

This contrivance was subjected to a series of practical trials at
£ Netley, and the following were found to be their results :—

‘1. To place a dizabled man. upon the seat, the emp'oyment of
a third person, independent of the two bearers appointed to carry
the cacolet, is absolutely necessary. Such assistance cannot be
dispensed with, even in cage the cacolet be placed on the ground
and' the patient in a condition to seat himself with his legs ex-
tended horizoutally ; for thé bearers are unable, after lifting the
couveyance up, to take their proper position or to adjust their
shoulder belts by themselves. '

2,' After the bearers are ig position, a heavy person can be
carried in this conveyance, in & sitting position, with great ecase,
and both bearers by marching abreast can eee the path before
them.

.
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144 Figcher's Framed Stretcher for a Patient seafed,

3. The conveyance does not admit of the.patient being carried
in g wcumhent- position. It could only be used with propriety
for slight injuries of the upper part of the body.

4. The shoulder straps are so fixed that they ean only be used
by bearers marching abreast, and are not capable, as arranged, to
be made use of by bearers mar ching in file.

5. In the former case the conveyance is. not adapted for narrow
paths, and would expoze both bearers and patient to much incon-
venience and delay during a march along ordinary roads crowded
by people or vehicles, owing to the space :q’*r]uuni for the passige
of thri_cl men ranged, abreast.

The bearers cannot wear their kn: apsacks at the same time
t'i]m‘, they carry the litter, provided they use the shoulder-straps.

When the bearers march without the shoulder-str: aps, either
al:rL st or in file, the earriage of the patient sitting is more fatigu-
ing to the bearers than of one recumbent, as the weight 1z more
II!IH-.-EC"I'lI}' If the patient be weak, he is linble to fall off; if he be
strong, it would be a waste of labour to employ two men for his
conveyance,

The conclusion drawn was, on comparing it with the ordinary
regulation stretcher of the British service, that, as the latter only
requires two bearers fo place the patient on and off it, as well as
during the travsport ; as it admits also of the patient being in the
recumbent position ; as it is at the same time gimple in ‘eonstrue-
tion, more portable, and more generally applicable to the various
Exi:gn’:!'llt"luﬁ of m'ﬂil;u.r:.‘ gervice, the ecacolet-sireteher - eannot  be
recommended as a substitute for it, nor even as a supplementary
article of fleld transport equipment.

%i]l'l]]"l'[‘ argnments would mlitate I“":n't the introduction of
any field etretcher designed only for: the:e areinge of patients in o
sitting position.
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Fig. XLYIL.—Chair Streteher, with a patient, carried by bearers marching in fila,
22014, E
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Weight of
siretohers.

C 1 sequances
af ¢wer- weight.

i Weight of Stretchers.

The weight of a stretcher forms a very 111113”[“[11, ingredisnt in
lr].LtF.-H'tI.fllTi" its fitness or otherwise for field service, g etcher
ghould be l]g]:t enough to be carried a day’s mardh, if cirenmstances
render it necessary, without causing overfatizue to a single bearer,
At the same time, as there must be two béarers at least to earry off a
wounded man, it is understood that every hrm:clmr -carrier will be
accompanied Ly a relief.  Another object in having' a strete! or
light 15 to prevent it from being such an encun; ‘*me to a hearer
“1.-= to hinder him from running with it ecasily a considera’le dis-
tance on oceasion. Speed, consistent with proper movzrent, is
necessary in the carvinge of wounded men, on the one hand to remove
them from situations of danger, on the other to carry the. to the
places where help mry be obtamed with as little delay g3 nossible.
Keeping these requirements in view, it is obviovs that the interests
of the wounded, as well as of the bearers, are irn‘nlwl in the
circums'ance of field stretchers being made |L-|1rht A8 ‘s ool ~1~-
tent with the neecessary H]r‘n:rth ..|t'|:I d1|1'"11-1]:|1,. r:_r'lmwl for snch
articles. Under any circamstances the weight of a field -tretcher
ought not to exceed 201be; if it can be reduced to 15152, which
is the weight of the present regulation stretcher of the Driti-h
EETVICE, B0 mufh the better. Inu-vuum ¢ reduced, other necessary
qualities being maintained, is a gain.  Stretcher- I:.m,“;m, onght to
be able to ¢ Ty a we Ig]!i of from 15 1be, to 20 lhs., in |r|_:E|[1|_1r1 to
the rest of their field equipment, without much inerfering with
their activity, and without being overburdened, when two or - three
are acting 1[2":"{’””'_[', by their journeys to and fro in carrying the
wounded to the fisld ]mslnl‘niH

If the weight be over-great the Hr‘nh*hm*«: will eertainly be
broken. Ir. [EI]-]IU] m, in his manual « rm|11,111. Burme! v, hnz
indicated how this ‘may happen without !:nmf the realt of fair
usnge, cepecially if, as ‘p‘.ﬂl*-'lll..]l'l.lll.k the ease in the inztances re-
ferred Ty, 1];:—1']1:“1||’: la not Very :-'1|"|:*1]:,' enforced.  In the Con-
fiderate serviee ten stretchers formed the quota for every regiment
in the ficld. The W WEre of &in ]1| construction. The :—'i,ihr-]\- les
eight feet long; the canvas two feet wide, wi h side “bems ; the
traverses s(jusre h.]l.n of wood with iron qul:u-f at each end throngh
which the handles of the poles were passed when the stretcher was
prepared fur use. The canvas was nailed to the side-poles. but
secured to the traverses by etraps and buckles. Short folding
]{'*""z ‘l.‘.nll-.m'" npon :rnn ]uxnt:—, woere !]]"t{"'{'l’_l outside the strete Ther
_'|mlL= near their handles. They could either be in line with the
gid=-poles, or be turned round till they formed an obtuse angle
with the body of the stretcher so as to act as feet. The ¥ Were
kept in plade by a smull stop-block when used in the latter way.

Dr. Chisholm mentions that the weight of these stretchers was a
gource of constant aunoyunce to regin: ‘ental surgeons, and of com-
]rlilllt with the men of I|!I." "I]I:'I]:IIrIII:I:L. COr|HE, 1.1.|'|u had to ¢ NIy [1 em
in conseqnence of wheeled transport for such stores being very defi-
cient, - The men, he says, resorted to various ways of getiing rid
of thcin. Some bearers to relieve themeselves of the weight weri-
dentally broke the woudwork againet rocks or trees, ‘lLhey then
ripped off the sacking, which they afterwards used, hammock
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Iron-band Stretcher, 147

fashion, by making holes in the four corners and cutting poles

from trees by the roadside when they were called upon to convey

wounded men. Others threw them away altogether,*
Field Stretchers Pr.'e‘?i'.!ffui' ﬁ'm}t SGme, .':f the materials ﬁ;u*;u,u;;e'_r,:.;.-g.r," it
their construction,— Some few stretchers are worth alluzion to on

acceunt of the materials used in their mianufacture.
L

Coar. V.
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fBerlin iron

The Pruzsian National Committee exhibited at the Paria eollepd net-work

tion of 1867 a stretcher wholly made of iron. It fulded in three
parts. Instead of canvas the bottom was formed of a pliable
elastic galvanized iron network. The head-part could be raised
to different ]Iﬂfg'ht#. short |:.If1iirig traverses were fitted below
the network to act as feet when required. Tt was made by M.
speier, of Berlin, at an ordinary selling price of 12 thalers.

The stated advantages of this manufncture are its great elas-
ticity, combined with its firmness, durability, cheapness, and non-
absorbent quality. The material has been larecly employed in
f'(ﬂ‘l:'uil'lg the mattresses of |m:-_=[-i.r:|1 heds, easy 1-||:|ir_~:, and other
articles of |1|:}.-'=]J_1l;|l f:l]'lhi[ul't‘.; and for these [rurposes it 1z =aid fo
hiave answered well in respect to the qualities mentioned, and to
itz freedom frem liabi'ity to harhour inscets. It was evidently not
guited however for field use. Neither the form nor the |_*un|l.|i_:-,,-|.1inn
of a shifting head-piece are desirable, for reasons already explained.
The material was heavy, and, though resisting enough to bear a
gnmm] strain, and thus fitted for use in fixed ]ul.:a]Ji_l;L[s,q:iE Nt
appear to pos=ess {be fluulll:i:.»: which would enable it 1o resist the
local shocks to which it would certainly be subjected to in cam-
paigning, or long to withstand the effects of exposure to vicissi-
tudes of weather. .

A :i-iil::li:lli’!, £'|-||.‘:|1|, and 1_‘:[-.-=u1]:.' form of framed stretcher, with iron
bands as a sub-titute for canvas, was proposed a few years ago by
Serjeant-Major Jones, of the Roval Engineers.t  This non-com-
ni=sioned officer devised an ingenious plan of |'ﬂi_i|EJ:,.' and effie-
t'l‘-'!f'lj.' lu:rLing Iﬁge:llur AT rowW 5[[-]]1-_-.: of 1ron, hike |||'.r|::|]:]-lll‘n|:, 80
that they might Le combined in length or thickness, and the
etrength thus incrensed at pleasure in either direction. These
bands were first designed for use in the construction of zabions,
and after having been examined and favourably reported on by
the Royal Engineer Permanent Committee and the Or nance
Seleet Committee, |.|1I.‘I\.' were ordered by the ﬂcan-i:ar_\' of .5_'[;!0.[]_:!'
War to be adopted for this purpose in the service. (W.0. Autho-
rity, 13th December 1860.) An objection has, however, since
been made, I am infirmed, against the iron-band gibions, that
they are liable to inflict wounds among the men in the trenches
owing to splinters being seattered from the iron bands when they
are giruck by heavy projectiles. These bands were intended to
be applied, however, not only to the construction of gabions, but
in addition, to a variety of other engineering purposes, such as

* Op. eit., p. 102,
t See a pamphlet entitled “ The Iron band Gabirn and its applicability to various
Military Field Purposes,” by Sarjvant-Major Joha Jo.eo, 8K, Chatham, 1860,
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milifary suspension bridges, rafters for field stalling, &e. “When
used fur the construction of hand litters four or five of the bands
are to be faztened at tlieir ends to two pieces of reanthing, ench
3 feet 6 inches long by 24 ineles bro LL]L:':ml 11 inch deep, the
bands being between 3 ind 4 inches apart, The pieces of scant-
ling or fraversesare to be lashed, or pinned to two side pivces,
9 feet Tong, but of the same width and depth as the cross-pieces.
The u,ll-*tra d a:hanhwu of this contrivance are, its ches ipness, the
bands L-c.nr uzeful For' other purposes when not rr-qmlecl forr
siretchers; it portability, the iron bands being capable of ready
Si’:p:n':tﬁun, and 8o 1}-:_:{'|||1}'it:|.2 very amall gpace in ]:‘l:l.::‘ri':lgf"; its

1:m'.xl:-'|]it_1r, the bands, from their nature, being Tittle :sn*jci*pli-llte of

injury by fair wear and tear, or during tr m_Lmt wtion ;3 the ease

amnil certainty with which it may l:n:‘ made,-if the iron band

material is to be always found with an ampy in the field ; and
lastly, from the simplicity of its. eonairuction, so that any soldier

can put it anru'lwr It geems however to have bhe HEOTTE A Fllt]{nl _'

principle that all applinnces epecially required for the sick and
wounded in the feldshall be provided beforchand, so as to ouard

against the risk of the mpterial, labour, and skill which w crulrl be-

necesaary fur théir manafacture not be ng availa’ le for surgical
purposes when the 1 apyp lianees were ullfI{hJ:.'I'-. wanted, on account -nt
their being more urgently required at the time for military purposes.
\inri_,mir under many ciréums=tances, in campaiening, although
the iron bands mizht bé avalible, wood of le ngrh ard pr Linr
quality mizht not ’I:r- forthcoming for forming the frame, It
EEfINE, the nluw t'm_t it would not he ]-1|1|: nt to :]L]:nf'r:l] under
present circumstances upon means, s h az are here de-criled, for
I:rmu]m" conveyanes for the wounded. At ]]H’“-'l_ll_E it ""—“’. n+ the
iron bands would certainly answer the purposes Fl:l-'“f‘[‘M{,‘L]. by their
inventor, it is intere:ting “to be aware of the Ilmuruf applying
them in the way described, in case of their forming a part of
military engineering materials; for a certain numbeér of stretchers
thus -:*nn-!trufh:l mt-_:ht at any time be employed with advantage
ta s:rpp."rmrr:.t the .hﬂl]hl]l..-"{!ll ]ilnnhr'l of I'l‘"l:ll"'ll stretehers in cnze
of an assault or general ebgagenient r1<.llll'lf=‘ an extraordinary
demand for them, “and this €oo nlt‘mut 1||.h:erm r with the subse-
quent uaig of the iron bands for other field purposes, The foiluw=
ing sketch represents one of these stretchers.
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Fg. XLVIIIL. —lmu hll.m Ambulance "‘"1.I.l.l:-.'|l.r
M. Henri Arraclt, of Paris, gome of whose i.nprovements n_l" the
matéricl of am wlances are well known and luve been highly
cululm-mlecl T1 5 comgtrocted a Fiulai girercher with ']q.{--:l cord

* Bpec. No. 1, EU-G; in the Mus. of Mil. turg at "‘u,t!n is & m.Ce, of this c-Dnu}'hu(:t
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Fig. LL—The same Stretcher with a patient he’.ng carried apon it

This was one of the special stretchers exhibited at Paris in
1847. It has been devised with the idea that it would be advan-
tageons for a man I-:ulTLri:llg from a -::ru1|-i]m|: wound in the lower
extremity, especially if the thigh- bone be broken, not only to be
protected against the derangements to whicl Ihf- ‘broken loue is
]l.l.l. Il 1]1”. ]I"" 1]’“1"“'“_5]_!“!“”. ]I'Hl l]I.L LT3 |.|'I"_| Ii 1|.|:|]” il "_h|]‘|_'[‘|_||ﬁ_,'|— tix
hiia hospital ]md but al:o for him to be put at once, on the place
where he may Emn: fallen, into an apparatus from which it wonld not
be neeessary to remove ium until he had recovered from his injury.
The appar: atus of Palasciano nr'f:lmj:1'~c~hr:nd:-'=,r thercfore, not only the
purposes of a stretcher, but also an arrangement Jor fn;mu‘ the
upper part of the body of the patient, and |k|ng ext nsion of
the npper fragment of the fractured bone, either in the straght or
semiflexed position ; and aldo a plan for’ counter extension l::*:mg
effected by tractions practised on the sound limbh. The apparatus,
when pliced on two boxes or otherwise raised at the head and
foot, serves as a bed. The ecircumstances -under which such
an apparatus is likely to be brought into use must be so excep-
tional as to render a further deseription of its construction unneces-
eary here. The construction is, mOTEOver, sufficiently Exln]uued
by the.illustrations.

Another stretcher invented I;:nr M. Arranlt n'!' Paris, whose name
has been before 1]1!1:1*[::], 18 mllh’ il Il;l." “him ﬁ[d:rw ;-.tretche'r
serving also for an operation table.”* In 1_h|a atretriu:r the sup-
pnrtln-r part is made of canvas, and straps are so connected with
it that a powerful fension can ‘be exerted upon its whole extent by
their action. The same tension also serves to keep the six le s of
the stretcher secure. 'These legs cross each other from side to
&ile, beneath the stretcher, and thus serve the purpose of traverses,

|
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* Brapcard pliant, pouvant servir de tabls i apérations.
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152 Strefcher and Operation Table combined. g

The stretcher is fitted with a moveable head-piece, which, when
raised, is algo maintained in position by straps. In thiz way the
stretcher is adajted to furn'sh a firm, yet not too hard, support
for a patient who has to be subjerted to a surgical operation. The
weight of this stretcher is™stated to be 13 kilo., or wore than
28 lbs. ; its supporting powers, a weight of 150 klo. ——

When ahout to be folded up the head-picce is lowered, the legs
are disconneeted from the straps, shiited 1o their respective sides,
and placed along and within the &de poles ; the sides and canvas
can then be rolled up together, in the way that the regulation
English stretcher is packed. The straps serve to fasten the whole
eecurely into one package.

British repi-
mental ambi-
lance wagon
siretcher,

Fig. LIL—Arrault’s Folding Stretcher, adapted to serve as an Operation Table.

Stretehers adapted to Wheels.— Within the last few years efforts
have been made to adapt stretchers of the same form and fulfilling
the same purposes as some of those which have been already
deseribed, for being placed vpon wheels. With such an addition
they could be either used as hand litters, or wheeled over the

ground, = The object has been to ensure greater speed than can be

obtained while they are limited to being carried by hand, as well
as to léssen the fatigue of the bearers, and thus to economize labour.
These wheeled, stretchers will be described with the other con-
veyances of, Class 2,

SecTroN TIL.—STRETCHERS WITH ADDITIGNAL ADAPTATIONS
i TO SUIT THEM FOR USE IN WHEELED VEHICLES.

Secondary Stretehers.—The stretchers which have been hitherto
described have either been employed in the field or have hicen
designed for field use. Those which follow have been de-igned
especially for being carried with wheeled vehicles, or for use ‘in
standing camps or garrisons, They therefore belong to the second
category of stretehers, as already explained in the opening remarks
of this chapter,” : E
. Thie stretcher is double, the upper stretcher upon which the
patient lies being sujported upon another stretcher below, with
intervening india-rubber springs. — The wpper stretcher is padded,
covered with waterproof canvas, and is sloping, being raised four




STRETCHER FOR AMBULANCE WAGON.
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when being lifted in and out of the wason,  Th
dimensions of the stretcher are shown in the following drawings.
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construction and
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folding liters,
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184 British dmbtdance Wogon .-S'f-r'-a!r:'."u.-r.?' A

These are the . stretchers which are need with the Maltess
ambulance carta® They were originally desizned by Messrs..
Holmes, the earriaze builders of Derby, whofurnished many of the
conveyanoes -.-'~ur-||]ie1i ] t||¢ Gll'l'l:"hillll_'ﬁt. |.1L|r-|1:-r{ the ];u_-riu-l of the
Crimean war.  They wene appied by them to certain ambulance
earringes which were submitted, among. others, to the notice of o
commitiee eomstituted by Lord Panmure, then Beeretary of War,
under date Sth of April 1855, to consider the question of hospital
CONVOyAnces ;rm:uem“_}'. This commitiee, of which Colonel Tulloh,
Hn-_".'il.[ .-"Lr'li]]u:r_\-', W i ||r-,-.<idm:1, 1]|1] not :i]npru\'-u ul' t]m q::]rri;l-gr,-‘.
then furnished by Mossrs, Holmes, but they greatly approved of
the # folding ™ or * box stretchers * alung within them.

# The box stretehers,” reportéd the committes, * slung in india-

rubber . springs with which they are fitted, and which ean be

;LE:-|IHE!|.1 toother mrri::;_:rf.-:. peem 1o ba l||_'.' far the easicst mode of
eonveyance which has been as yet produced, especially for the

removal of patients amputated on the field or very seriously

wounded, aml :‘NJlllir;:lg to be earried to a preater distamee than

ean be done by the ordinary hand stretchers, They have such

Lo n-;i\',llnl.n:i_;n.,'s as 10 _'ill![‘lr_\' us 10 rul_'l'n:|1||11'|1rii.||;_{ that H0-of thens

should be immedintely supplied to the royal enrriage depart-

ment, and ftred 10 25 Maliese cars, :l<'1'-'-|'l|i|!1'r: to the |l:||1l.'.' n

shown fo the commitice, to be suspended en Fuller's lust

improved indin-rubber springe.”

The folding stretchers here referred to sre only ewmitable for

bu-'-m;_[ i) rid in the manner d b, {}'.\'i:'“' {01 ] I!||l.'::'.-5:q'.|', shape,

and weight, they con only be carried by benrers for shore o
tanees. The eide |lfr]::#- have han:dles, but I'In-_'.' are 'l.'rﬁ' el rt,
smid chiefly designed fir lilting the streteher from the prounnd
up to its conveyance. Lo be enrried by bvoarers any long distunce
these stretohers would reguire the addition of poles, such 28 are
e with O Llf l|:|¢ I:"'LII:I'I.'I.":. minSEs of the l.||!||.lu|_-. |.‘|:|..-.‘. ':EL"!'I."'I:'-J:'::IL'I.]
alsewhere,

The folding stretchers had the name of * bhox etratehers ™ mven
to them from being enclosed on all sides ; but their chicf pecn-
liarity is the manner in wilich they can be unfulded and fol !_I.ii
08 COTHIEL
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'|:|II as lll:'i::1$-|lb]'| L'I_'I'L'I]-IT-C'H, 'l"l]!.! .'\-ill.i':"\-, ll.l.'ll.llI il]:l'.l |.||||t i.lil
of wooden frames filled op with stont eanvas ; nml, | ’ hil.lga,'.l
to the bottom frame, 'IEII,":L' may all be unfolded and Inwd flat on the
grouid, so as to afford” the greatest facility for a patient being
:_.||||_-{-|i Ll 1,'.||_|:- ]_'u'_|11|:|:|| of ”‘II! Ji[l:-.'!r. Aa goon 18 the ]llLli.L-r‘lI: i Elll
position, the sides and end picces can be raised up and fastened
together. A convas hood at one end, and a canvas cover for
the rest of the stretcher, serve o protect the Immate from weather.
The patient lie= encloged, in bed as it were, and when the con-
veyance is well slung in a suitable carriage he is ns comfortably
pliced, fo far as the litter is concerned, as & patient 18 1n an
Indian dhaoly, which is universally held to be the most easy
of all methods of carriage ever ueed fur the conveyance of sick or
wounded men.

* feu Spos. oo 1321 i the Musef Mil. Surg! s Jticy.
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Arrault’s Field Stretcher. 149

inelead of eanvas flir-the bottom.” " M. Arrcanlt advoeates the use..

of netting in preference to canvas; on account of its lizhtness, as
well as its freedom from the inconveniences caused by canvas
when steeped by rain.

The following illustrations show the plan of M. Arrault's
etretcher,  Although lightness is named by M. Arrault as one of
its ndvantagcs, the weight given is 11 kilo., or upwards of 24 lbs,,
s0 that it 13 heavier than the French Algerian stretchers, with
which it eorresponils in several respects. ~ Moreover, the traverses
do not fold up, and it cannot be regarded, therefore, as having the
elements of portability to the snme extent as th.t convevanee.
The netting is lizhter than eanvas, and has the advantage of not
contracting inconveniently under the eff -ets of damp ; but it seems
questionable whether it can be depended npon for riet bheeoming
entan -‘1!.‘(1, bﬂcﬂt]ling 1orn, or otherwize :__[c'.!T-n'g ot of orfler under
the cwcumstaners to which it must be exposed on fiell service.
The nétting of the stretcher is stated to be capable of supporting
a weight of 457 lbs.

Fig. XLIX.—(q.) Arrault's Etretcher mounted and ready for nse. The half:poles
enter one into another and are fixed together by hooks.
(h.) The stretcher-poles, dismounted, and enveloped by the netting and
canvas bottom,
(e} Iron supports of the streteher-poles, and feet of the stretcher,

Stretchers designed to fulfil other Purposes in the Field besides
those to which they are wsually applied—A desire, laudablé in

CaEar. V.
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156 Neuss's Ambulance Wagon Stretcher.

The folding litter iz adap*ed for packaze within a small enmpazs,
The end pieces are made to fall down ourwarde; the =ides, being in
h ig_‘.;_t, exactly half the brendth of the botiom of the Trime, are
“arra eeltp. be folded down so as to meet in the cemrre, and lie

At upon_the boitom ; the handles of the sides at the same tine

re-t upon the end-pieces. The hoods are removable, and with
the mattress and pillow are lnil upon th: folded frimework. The
dimensions of the severul portions of ‘he box stretchers are shown
in the drawings, .

For further remarks on these stretchers, see  description of
“ Maltese cart, with folding litters,” page :

A fuldicg stretcher with unusually high legs is employed in
Nens=s ambulance wagon described elsewhere. The alleged
advantages of this stretcher are that while in the wagon it
enables 1 wounded man to be carvied cither in a sitting posture,
half uprizht, or in a wholly recun.bent posture, and that the
patient’s whole body is well sapported in “any one of these
positions; and in the second place, when it is taken out of the
WaZEon, and |j|u|;_:|:[l upon ita |lig}th§ .'ﬁﬂ the gt‘l.‘.llllld, the OpeETa-
tions of examining snd binding wp wonnds ean be mueh more
easily performed than they can be in siretchers which have legs
enly a few inches long, and which are therefore nearly level with
the ground.

Fig, LIX.—Neuss's Ambulanee Wagon Stiretcher.

The two lezs (a), (a), upon which this stretcher gtands are 184
inches high ; they are united to the side poles of the stretcher
by hinges, so that they can be bent under the body of the
stretcher when they are pushed into the waggon. ‘When the
lomg fect are thus fulded ujp, the stretcher rests upon four short
feet, nbout five inches high (5, §), placed mear the joints of thef)
loniger legs.  The bottom of the litter is made of sail-cloth. I}
is loose at the sidea. The end intended for the lezs of the patient
is-partly rolled up round a winder, and by means of a wheel at
one end such a quantity of the canvas cnn be unwound as to
enable the patient’s legs to hang down and himself to assume n
sitting posture by raising the part on which his head and bock
rest at the same time. This upper portion is raised by a hingedl
frame, the two-ends of which can -be fixed in certain notches in
the gide poles sn as to be shifted to any desired height. The
support for the-head'of the patient, and the upper surfuces of the
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French Ambulance Cart Stretcher. 157

N :pnrti_m:'a of the two side poles, are padded and covered with
American leather. :

The sketch.of this stretcher s copied from a drawing in Dr.
E. Gurli’s Militar-chirorgische Frazmente,* _

Stretelier of the French tiwn wheeled Ambulance Carf, kaown as
the © Voriture ."lfrfsfru.;_”—T-uEA 13 a fruned stretcher, H||l_!{!i:|“.'..'

Al designed fur the :‘.-'li'lf above namel, ILts chief preuliarities ave,

firstly, that it is fitted with a permanently raised head-piece, and
seeondly, the means by which feet are formed, whenever it is
taken out of the cart to which it belmgs, .

The head-piece—The upper raized part of the stretcher, which
commences about four feet distance from the lower end, is
supportad laterally upon two triangular frames, the bascs of
which are formed by the correspondling portions of the side-poles.
The two frames are conneeted above at their upper angles by a
cross-piece, and below by the adjoining traverse of the stretcher.
The ||t?:i|3-|)iﬂﬂ{‘ forms with the horizontal part of the stretcher,
owwhich the patient lies, an angle of about 153° The purpose
of thus 1";t1$i1‘l£: the head of the stl‘un‘]mr, which, when in Fmsitiun,
i3 at the back of the cart, is to obviate the vhjeciionable ineli-
nation which would otherwise be given to the head of the patient
in going up -hill, owinz to the intimate connexion between
the shalts and Lody of the vehiele in which the stretehers ara
placed. SR

The stretcher-feet.—The fullowing is the manner in which the
feet of this stretcher are contrived. Within the side ples, al
each end of the stretcher, are shift nz pleces of wood Which act
bioth ns handles and form the foet juzt . referredl to. When the
streteher is placed in the cart neither the handles nor feet project ;
they lie close against the inside of the stretcher-poles.  On
drawing the siretcher out of the cart, the handles cin be readily
pulled out and in the act of doing so the feet drop down.

The handle and foot are made of wood, oblong in shape,
1% inch by § inch thick, together about 16 inches long, and work
within a square shaped iron case fixed to the inside of the side-
pole. They are connected by a pieee of iron which passes along
the upper jart of the case, the foot being hinged to itz ext.emity.
This piece of iron projects bevond the handle to a distavce which
EX:'I.EI-}}’ corresponds with the length of the foot; and thus, when
the foot iz brought uwp and closely applied to the piece of iron
just named, the handle and fout are in one and the same line
within the case, and are nearly in contact with each other. W hen
the handles are drawn out, the foot is pushed backwards and
downwards, by means of a spring, through an opening of corre-
sponding size in the under surface of the casing. On jushing the
handle in again, the back of the foot.is pressed against the edue
of the iron case beyond the opening and folds up.

In otier respeets the stretcliers are of ordinarv construction.
They are slightly over 6 feet 1 inch in lingth when the landles

* Ueber ¢inige neue Transportmittel fiir Schwervenwundete, p. 10,  Berlin, 1864.
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Gauvin's Spring Strefcher. 150

¥ Secondary Class.—Tt has been the opinion of some perzons that the

¥

{
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requizite qualities for a field stretcher, and for one of the secondary
kiz:d, may l'e combined in one and the same comveyance, This
wiiz the opinion’ of a majority of the Committee that examined
the hospit I travsport equipment in the universal “Exposition at
Pariz. It wwas ::r;:,umi that all stretehers, while made i:;*_-_';ﬂ anil
]1.;1rt:|'l:|lr_ mmngh to bhe 1‘:|ﬂ"|t‘.'_1 by bearars 'n‘-lllh l‘!l:*'ﬂ::}' n l:srge
nnmbers to the scene of action, should have in them<elvis con-
trivances for E.'mllr[ﬂg the '|'|:I.[il!‘!"lt-ﬂ- who may be earvied ujon them
neraingt the dircet effects of' direet concussions, snd that they should
be fitted fur being attached to wheels when the ground i= fivouealile
T E -r--l-r!l;!.' movement. The main Iurﬁm inzi=red W Wi that
“the stretehers should themselves be provided with springs, =0 as th
Lo .:~;.!.:|’t1t.r_L of |:J-|;_"'.I]|1_I: nzel, not un]_v with =2 .‘i[lr'-lﬁj_l: T but alsa
on the fluor of & conntry eart or store wagon without <prings, on'n
I'.']H\‘.l_\' truck or n lwoat, anil yet b= effeeiive for earr i'-f_f IJ'I!:ﬂ'ri!H
with tolerable freedom from the ir]j'lriu:::-: effeci=z of violent sh ks
The deficiency of regular vehiclis £ r ambalanée purposes, which
iz alwavs experienced on oeceasions of great battles, can only be
met, it was maintained, by utilizine the common veheles o' the
country in which the "hostilities are ecarried on, and it iz onlyv by
the means deseribed that the evils arising from these Gommon
vehicles being without springs can be counteracted.

In accordance with these wviews efforts have been made at
Netley to add feet and springs, and to adapt to wheels, the
exizting WE']IMi“" stretcher of the DBritish gOTVICe, without
detracting from its important qualities of simplicity of construe-
t'o 1. strength, portability, and little cost. It is believed that an
improved pattern has been devised in which these objects have
been in a great degree attained. The trials necessary fully to
estabilish its fitness in these respects have not, however, been yet
G Ih."[[_‘,'l],_:ll":i i 1!05[‘.r‘|]]1i|]|l :lEI HI]F- :ll'll.]I-l:'l]ll;“l! 55 T]l(‘fl'ﬁ:t‘!'rﬂ [IH:;-l-
pon d to a futare ozeasion.

This streteher was designed by Dr. Gauvin, Médecin-Maj-r
of the French armv, with a view to combine the various qualitive
which have been juet enumerated. It eonsist: fundamentally of
a {r me formed « f tvo :-"liln:-ia-uli"d connectol h_‘.' three iron travers=es.
(Ine traverse 13 10 the centre and and one near each enid, porticus
of the :Ah[e.-]m[srs lu:'m_*_f lett Free at the endz to form the handles,
From thiza frame there start L:inr:n‘:]s fonr ("_I:I_I"-'I:‘I.I metal .~:|||'E::-_:::1
and by these the canvas is sustained which f rms the portion of
the stretcher in which the patient lies. It & therefure o double
stretcher, like the strete er in the British smbulance wawson,
with the upper strefcher z-'].L:I!I'I:_f from groc] ET fl::_p, m=tead of | g
placed upon india-rubber springs. The frame was adapted toa
pair of wheels, and was then used as a wheeled strotcher, I will
be noticed in this capacity in the chapter on wheeled conveyances
moved by hand labour.®

* Page ., where also will be found a sketeh of the stretcher off as well as on tha
wheels:
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160 Gawvin's Spring Stretcher.

The following is Dr. Gauvin's own deseription of the stretcher
which he has invented : —

% The stretcher iz based on a new prineiple, viz., the application
of suspension and elasticity to the stre steher itself, Itis r:l:)m]mecd
of two horizontal frames joined at their four extremities by swan's-
neck springs, affording great elastieity. To facilitate pﬂcl-mc:re and
transport the tnwer.:,frﬂ_. or cross-picces, of the two frames are
jointed, so as to permit the longitudinal side-poles to be brought
together. The stretcher ﬁtlliﬂh hag a total width of 65 centimetres
{nmrh 26 inches). when in use, is reduced to 32 ceutimetres
(124 inches) when folded.

 The stretcher_can be fitted with two wheels; in this caze the
gide-poles of the lower frame are fixed, and this can be dune with
great faclity, to two iron triangles fixed to the axle, connecting
the two wheels.

¢ Tt iz thus a stretcher-hed with Fprlnﬂ'a adapted for all methods
of Erﬂnhpurt an FIJI'E'FLI"HI]g its ela=ticity,

o T m[nhh of fulfilling the five I'-l]m'.mﬁ indieations :—

“1. It can be carried by h wd by two |:J|'.H.I.Ll‘:i, like the Ur‘d]ll"ll'}
field stretcher.

32 It ean be pliced on nny earringe or cart with or without
springs. The conveyances obtained by requisition, though having
the advantages of 1:1_,i|1u' suited to the eountry, and hmnﬂ' every-
where found when ‘a shfficient supply of ambulance car ringes 18
not forthcoming, being without springs have the enormous in-
convenicnce of jolting-the wounded _and leading to cumplu m:;ma
on their injuries which often prove fatal. With this spring-
stretcher, the patient will preserve the advantages of suspensgion
and elastieity.

“ 3, It can serve for transport purposes on boats, and especially
on rmhw..a:,.r»,, the four springs at the angles destroying and annihi-
lating all trembling movement and _|u]1-

«4 It makes an excellent bed at a field hospital. A man very
severely wounded, carried upon (it from a field of battle, ean
remain on it while under treatment, or for transportation else-
1.1,.|1er.*, without |1.L|.1.|||g to be L|:|l1 TC:| from o stie tLhUl o a
w .n,-rztnu, from a wagdon to another streteher. und so on,

« 5. Itcanbe Tmt upon two wheels, it the teriain permits, when
a .,“,.rlp bearer suffices to move away wuunded mn, and that
ioo 8 lrt.l'r and gently.

« Phe '“EHTI]_'L is 32 kileg. *5 (nearly 72 1ba), without the wheels,
and 54 k]!ﬂ” "5 (about Iﬂll.hn with the uilul*

¢ The price with the wheels about 150 franes (62.).”

Having thus noted thé g meral features and purposes of Dr,
Granvin's s|r¢[¢1|er, I refr: Ln Trom EII scussing the—guestion-of—Hs

R
‘he conviction produred on my w.ind by
observation of it at Puris w: s, that i, was toe com -|IQ 1I:|:.'|.1 f::r

general use on ficld service ; t'Itzll: 1:H:'t‘- of it would be lLable to be
Lroken or deranged under the rough usage it would inevitably be

e fonfaicogace. arlal iﬂ-""-}"-ﬂ'-{v’f'f:i-.- e
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160 Gawvin's Spring Stretcher.

The following is Dr. Gauvin's own deseription of the stretcher
which he has invented : —

% The stretcher is based on a new principle; viz, the application
of suspension and elasticity to the stretcher itself, Itis com]mecd
of two horizontal frames joined at their four extremities by swan's-
neck springs, affording great elasticity. To facilitate packare and
transport the tnw:_r'.:,frs:, or cross-picces, of the two frames are
jointed, so as to permit the longitudinal side-poles to be bronght
tozether. The stretcher which has a total width of 65 centimetres
(nearly 26 inches), when in use, is reduced to 32 ceutimetres
(124 inches) when folded.

“ The stretcher_can be fitted with two wheels; in this case the
gide-poles of the lower frame are fixed, and this can be dune with
great faclity, to two iron triangles fixed to the axle, connecting
the two wheels.

Tt is thus o stretcher-bed with Fprlnm‘. adapted for all methods
of Ernnhpurt an rIJrE'Fl.’r‘i-lllg its ela=ticity.

“ It is m[nhh of fulfilling the five fillowi ing indications :—

“1. It can be carried by ‘hand by two bearers, like the Ur‘d]:ll"ll'}
field stretcher, .

32 It ean be pliced on nny carringe or cart with or without
springs. The conveyances obtained by requisition, though having
the advantages of 1u,mu' suited to the eountry, and |::mn-*f every-
where 'fnun[i when ‘a ‘ail."ltli nt é‘-llplll\' of 11|1.]:|||1|||:,q] i B rmrr:_s i,-;
not forthcoming, being without springs have the enormous in-
convenicnce of jolting-the wounded _and leading to complie m:;ma
on their injuries which often prove fatal. With this spring-
stretcher, the patient will preserve the advantages of suspengion
and elastieity.

“ 3, It can serve for transport purposes on boats, and especially
on rmhw..a:,.ra, the four springs at the angles destroying and annihi-
lating all trembling movement ani _|u]1-

4 It makes an excellent bed at a field hospital. A man very
auvereh wounded, carried upon it from a field of battle, ean
rgnnm on 1t while nnder tres tment, or for t 1"II1'=]:|1’J1tnl|:u:l'l: else-
where, without having to be changed from a stre tcher to a
wagkon, from a wagon to another streteher, and so on.

% 5. Itcanbe ]:ut upon two wheels, it the teriain permits, when
a1 .,“..rip bearer suffices to move away i wuninded 1, and that
ioo s -I"tl'r and gently.

“The w uwhl is 32 kileg. *5 (nearly 72 1ba), without the wheels,
and 54 k]!ﬂ” "5 (about |-"'U|.l.l‘- with the uilccl*

 The price with the wheels J}J wt 150 franes (6)."

Having thus noted thé g meral features and purposes of Dr,

Ganvin's Fll‘s_‘:[:;let' I refrain from discussing the-question—efis

i

"he mmu-.,um produred on my u wind by
ohservation of it at Puaris was, that it was too com diea ated ful,‘

general use on ficld service ; t'hzll: parts of it w oulil be liable to be
Lroken or deranged unler the rough usage it would inevitably be
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Essential Qualities of Primary Stretehers, 16%

subjected to in campaigning; and that, without the wheels, the
gtretcher would be too heavy for the services for which hand
stretchers for removing wounded are ordinarily employed. Asa
stretcher for being EILI.U_[[ upon “I’”"‘"LC g carts or wazgons havine
adequate length and floor space its advant ATes Were he vond doubt.
No other hand- litters or wheeled litters, in the Paris j xhibition,
]"IJ“:'L“'“PEI arrangements ens I:Irlllg to them similar |]‘|41]|.|_._i'rlq_.\‘;| of
suspension and i_,lJ.*:l:u_..I:} when placed upon a vehicle \.'I.I.['_nlfl,
eprings. There were speeial contrivances to answer the same pur-
poses, particalarly for rnl-.m'n. CATTER zes, ahd these were capalble
of being uszed as hand:litters for short distances, but only for
very short distances, on account of their very great 'p.'-_-i_:_r'nl; 13153_\;
were not intended to be used as stretchers for general field use.
It is the combination of the many qualities whieh Dr. Ganvin
has sought to achieve in lis stretcher which forms its most
marked feature, vie.,, the design for it to act equally well as a
field-stretclier or |L:ll'|11—l;!iu,|', a3 o wheeled li11(3-|‘, and a8 a8 S]Jl‘ilr;.‘{
or swinging litter, for a patient upon a railway truck or any
springless vehicle. Could such a combination be satisfactorily
.Lcwmpll-huf a very economical and practically useful article
would be found for the wu:p:nmnt of field lbl:.l-]!'l.tll'i; and one
source of groat ‘1|.]”L.I‘IH"' as well as of loss of I.Fg in all r:,m[:lpurr_u«j.
hitherto, the shaking and jolting of the wounded while being
conveyed from the I:]tl chbourhood of the scene of action, or from
the field hospitals to the permanent hospitals in rear on common
country carts or railway waggons, would be materially diminizhed.

SECTION IV.—EssENTIAL QUALITIES OF PRIMARY AND
SECONDARY STRETCHERS,

i rimary Stretchers.—On taking a general view of the various
forme of primary stretchers which have been above described, it
may be seen that the several objects which have been sought to
be attained in the construction of the best among them have
been the following. They are indeed the necessary qualities for
every good field- stretcher :—

A firm, but not hard, support for the patient, and one capable
of being readily freed from blood or dirt.
2. Lightness to facilitate carriage by the bearers.
3. Btrength to resist shocks from rough usage.
4. Simplicity of construction, mmhlm,ﬂ W J.th—
5. Capability of being Eu]t]ul up to economize space in stownge,
and to lessen lluhlhtjf to injury.
fi. Such a connexion of the component parts as to prevent risk
of loss or absence of any one part when the stretcher is
required for use.
7. Provision for keeping the }m.tmnt a certain distance off the
ground when the stretcher is laid down.
B. hl.”fl'llJlll_', as regards cost.
22014, L
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162 Essential Qualities of Secondary Strefchers.

It cannot be said that a combination of all these gualities has
been attained In any one form of stretcher. “In each some one
q1nl1t} has predominated to the exclusion, either wholly or in part,
of others.” The first three and the sixth qualities may be said
to have been attained sufficiently for practical purposes in several
of the stretchers described. The fourth guality appears to have
been most obtained in the English regulation stretcher, but at the
expense of the seventh ruqmmmcm, and with other inconveniencea
which were referred to in the remarks upon it. The French and
several other stretchers are defective in the fifth requirement, from
consisting of detached pieces, but to a certain extent this defect
is obviated by the methodical manner in which the parts of the
stretchers are packed in the caissons, and by the systematised train-
ing of those whose duty it is to look after and use the stretchers.
It is also counterbalanced to a considerable extent by the advan-
tages of the feet, which form part of the traverses. The con-
struction of a still more perfect streteher for field purposes
combining , the , qualitics sabexe , named seems therefore to be a
matter still to be desired.

Secondary Stretehers.—Some of the qualities which are essential
for a primary stretcher may be modified or almost wholly dis-
pensed with in secondary stretchers., Thus the second quality
of lightnees to facilitate carringe by bearers need not be insisted
upon to the same extent, for they are neither likely to have to be
carried for similarly lone distances nor is there the same demand
for speed as there 1s with primary stretchers. The fourth quality,
simplicity of construction, and the fifth, capability of being folded
up, may be in a great measure dlﬁ[]l‘.nﬂ,ﬂ with. As to the former
of these, a more complex construction is quite admissible, and,
indeed, unavoidable, to meet the additional requirements of secon-
dary strétchers; and as to the latter, inasmuch as, whether in a
wagon or in a hospital, there is always space available equivalent
to the stretcher when fully extended, the capability of being folded
up ceases to be of much importance. On the other hand, certain
qualities are advantageous in secondary which are not required for
primary stretchers, Such is a construction enabling the position
of a patient to be varied, for the head and back to be raised, the
knees to be supported in ‘a partially flexed position, for these. eir-
cumstances materially affect the comfort of sick men when carried
for considerable distances in wagone. - They should alzo be provided

‘with eprings, so that, whether auddi*niv placed on the ground or

whether during the movements of a c.nm.\-ro the foree of the con-
C18810NS cmmmlm{,atml to the stretchers may be in some degree

broken before reaching the patients lying upon them. Such are

the chief differences between the conditions required for primary
as compared with those necessary for secondary stretchers.

As already noticed, if' the essential qualities of a primary and
gecond: ary stretcher can be combined in one and the same article,
a great improvement in this department of field hospital equip-
ment will be effected.

uqla‘ r#
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Temporary Substitutes for Strefchers. 163

SECcTION V.—ON THE TEMPORARY CONTRIVANCES WHICH
MAY BE EMPLOYED IN AN EMERGENCY INSTEAD OF

STRETCHERS.

In the unavoidable absence of regular stretchers, substitutes
may be improvised in the field, though not so readily as for con-
veyances of the hammock-kind. Thus the frame of a litter may
be formed by lashing together four muskets, two being placed
upon the other two at right angles with each other, and at proper
distances apart, while a blanket or great coat is secured to them
50 as to form the support upon which the patient is placed ; again,
three or four knapsacks may be fastened between two firelocks,
and thns a sufficiently firm support be obtained as a temporary

. fl
.expedient for removing a wounded man away from the field. If

the opportunity exist of making fascines and gabions for the
military operations, there will also exist the opportunity of making
by the same tools and artificers hand-barrows, and these will forn
very serviceable substitutes for stretchers to meet an unusual
I]EIII:LHI.I f‘u[‘ E,.'l[(:ll. I;_'fﬂl‘l"-'l'}'”,f]l_'.l.,"ﬁ.

A variety of other similar expedients will readily suggest them-
selves on an emergency, it being understood that the substitutes
thus provided are only fitted to answer the immediate wants of
the oceasion, and not to be either of a durable nature or fitted to
be carried on for further use elsewhere.

An ill\!:ll'-:llm]mfll form of streteher was exhibited at the Universal
Fxposition of 1857 at Paris, and gained the prize offered by the
International Committee of delegates from the societies for aid to
wounded in time of war for the best field siretcher, combining
qualities of lightness, solidity, moderate cost, and facility of pack-
age. It was invented by the Comte de Beaufort, who gave it
the name of  Brancard & Iimproviste.” It was composed only of
roughly cut pieces of wood and cord, being put together without
mortices, nails or screws, or horizontal traverses, Crossed or
K-shﬂ.yed pieces of wood placed below the gide-poles and at a
certain angle of inclination to them, answered the purpose of
traverses and at the same time of feet. The pieces of wood were
fastened together, and undue yielding of them in any direction
prevented, by a certain arrangement of the cords: at the same tima
a portion of the cord, being passed to and fro through small holes
in the pieces of wood which formed the side poles, acted instead
of canvas as the litter on which the patient was intended to be
carried. The object of the sample was to illustrate the manner
mm which a firm stretcher or hospital bed may be constructed
wherever pieces of wood to form the frame, and rope, cord, iron-
wire, or any other means of connecting the frame together, can be
obtained, as well as the best method of disposing these materials
to attain the object in view.

There conld be no doubt that Comte de Beaufort’s stretcher
possessed in an eminent degree the qualities named in the terms

L 2
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164 Braneard d Dimproviste.

on which i{he prize was to be given, yet it was evidently not a
streteher that any one would recommend as a field stretcher for
military ugé; excepting in cases of emergency when no other
ordinary strgtcher could be obtained. It was light, being formed
only of sticks-of deal connected by cord, without any iron or other
metal being pfed in its construction; it was solid, at least sufli-
ciently go un}cr ordinary cireumstances, for it would bear the
weight of a man lying upon it, or even standing upon it; it was
-[L]l-[!ﬂp, the ¢ost of the materials hu::-lug almost nominal and its
manufacture of the simplest kind; it was easily packed up, for the
poles and the crossed pieces of wood that answered the purposes
of traverses and feet could all be. laid side by side, and bound
toether by the cord which when the stretcher was in use tied
them together, and also took the place of the ordinaxy sacking.
But its want of compactness ; the time that would be required to
adjust and tie together properly the picees of wood; the liability
there would be in eases of hurry of all the parts not being pro-
perly secured, and the consequent risk of accidents 5 the difficulty
t]li_l’e '||'|'I.:Il'|_|_l:] II[’U'?:L]I[I}' .l'll_':I 1_:|1'uii:r l!l!‘-ill.lt!:l't'}' l.'!il!‘-.::',ll:!'l::d Ancea, fl‘l- :ll‘i“:_:
untrained men, deficient in ekill and dexterity, of putting the
stretcher properly together; are qualities which unfit it for the

general purposes of campaigning. As an ingenious illnstration of

the simple means by which a stretcher or bed ean be formed,
whenever wood of appropriate length, and means of tying it
together, are available, it will be useful to bear in mind its
consiruction in case circumstances render it needful to improvise
gtretchers or camp bedsteads to supply deficiencies, At the same
time, nothing butithe test of continued use will give assurance that
a bedstead so framed will be eapable of remaining in shape and
sufficiently firm, under the various movements and unevenly distri-
buted applieation of weight to which such articles are usually sub-

. jected. Moreover, although stated that branches of willow or bands

of any kind in the absence of rope, cord, or wire, will answer for the
construction at a given moment of any number of these stretchers,
it remains to be shown that the pieces of wood could be practi-
cally and satisfuctorily connected by such means; and if not, and
cord or wire are necessary to establish the connexion, the necessity
for such articles being at hand would to a certain extent interfere
with its value as an article intended to be improvised at any
moment. I was present and assisted at some experimental trials
which were made with the improvised stretcher at Paris in the
Exhibition park on the 3rd of June 1867. The weight of the
5-;|,||1]1|c under examination was kil. 46, or a little more than
10 1bs. avoirdupois.  On the question of cost it was remarked that
if made near a wood it need not cost any money at all, as branches
of trees unprepared, and any means of tying them together, what-
ever their ‘nature, that might be at hand, would suffice for the
construction of these stretchers; but if one wished to despatch a
number of them to an army by order from a town near to the
scene of operations, the probable cost would be 5 francs. In

—
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answer to an objection that the stretcher was not completely rigid,
it wags urged that the absence of complete rizidity was an advan-
tagre, As, in consequence, a certain degree of elasticity was given to
it which thus acted as a substitute for springs.  Another olijection
which was made was the length of time which would be occupied
in passing the cord which forms the lace and acts instead of a
gacking through the holes pierced in the side poles; but it was
remarked in reply that if the stretcher were improvised near a
field of battle, it would be sufficient to establish a zigzaz of eond
by making it pass alternately round the two poles, notches bewng
cut at the points where the cord turned, and this would only be a
work of two or three minutes. The Comte de Beaufort particularly
called attention on this oceasion to the fact that the object of his
invention was to show how a practica’le and convenient means of
carrying wounded from a field of battle might be improvised with-
out difficulty whenever there is a wood near at hand, the problem
he had mainly in view being to ensure that there should be a suffi-
eient number of stretchers on every occasion of 4 battle for carrying
AWy the wonnded with the least ll'-t'l:t_}'. This was the considera-
tion, in common with the cheap and crdinary nature of the
materials used in the construction, as well as the simple means
emploved for this construction itself, that led the majority of the
Committee at Paris to consider it as a stretcher to be recommended
for use by the volunteer * zociétds de secours aux blessés miliaires.”
It was seen that for an impromptu service, as it were, the invention
of Count de Beaufort furnished impromptu hand conveyances
sufficiéntly stable for any particular occasion on which they might
be required, and =0 {']]I'Hil that their main 11r11't1£r115, the wood,
might be thrown away when no longer required without any loss ;
thus saving the expenze that would be oceasioned by providing
means for their conveyance. These were, no doubt, also the views
which chiefly influenced the jury who awarded to the brancard a
Pimproviste the prize announced for the best hand-stretcher at the
Puaris Exhilition.

Sectron VI.—Ox THE STEPS TO BE TAKEN FOR THE PRE-
VvENTION OF HarM To PaTiEsTs wHoSE REMOVAL HAS
TO BE EFFECTED BY STRETCHERS.

On the proper carriage of Stretchers — A few remarks upon the
manner of placing wounded men upon the conveyances which
have just been described, and a few rules as to the proper plan
fur the bearers to earry them, are necessary to be pointed out, and

to be enforced in practice, in order that the patients may be trans-
ported with as little risk of aggravating their injuries as is com-
patible with their removal, and with as much ease as each kind of
conveyance included in this class is capable of affording. Thede
rules require to be attended to more especially in carrying stretch-
ers, but most of them are applicable also- to those conveyances
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which‘are carried by suspension from the shoulder. The rules to
be followed are themselves simple, and appear particularly so from
description ; but, as observation shows, they are constantly ignored
in practice, and those who are carried suffer proportionally,

The main purposes to be kept in view in carrying these con-
veyances are, firstly, that as little as possible of the impulse con-
nected with the progression of the bearers shall be communicated
to the litter which they are bearing ; and secondly, that the con-
veyance may be kept level and as near the ground as is consistent
with' free carriige and the absence of risk of contact. If one of
these conveyances be badly carried, it may be shaken in such a
way by the movements of the bearers as they step along that, if it
be a stretcher on which the patient is lying, he may be rolled upon
it from one side to the other alternately ; or, if it be a dhooly or
hammock, he may be subjected to a lateral swinging movement,
nearly as unpleasant and fatigning as the rolling just described.

_ Aguin, the machine may have such a motion communicated to it

Carriage of
patients with
récent wounds.

that the patient may be jerked upwards with every step, and this
motion may be in addition to the swinging or lateral rolling before
named ; or the patient may be so placed that his head is lower
than his feet, or his body may be unevenly supported, in either
of which cases the ill results of the movements just deseribed will
be felt with more severity. The conveyance, again, may be raised
eo high that the patient upon it may he kept in constant appre-
hension of falling off, or, in case of one of the bearers accidentally
stumbling and allowing the conveyance to fall, he may receive
such additional injuries as to lead to serious consequences. All
these objectionable movements and wrong positions, which would
be irksome enough to men in sound health, entail serious suffering
and risks to men who are worn by illness, or who are labouring
under fractures of bones or other severe wounds. Fortunately
this suffering may be in a great degree prevented by a systematic
observance of the rules hereafter mentioned, whatever the cir-
cumstances of the locality or whatever differences there may be
as to heizht or strength among the bearers, :

One of the first things to impress upon bearers is that every
movement of a man who is just wounded must be made with con-
siderate care and gentleness to prevent pain and aggravation of
his injuries. Care when raising him from the ground where he
has fallen, when placing him upon the stretcher, when lifting the
stretcher with the patient upon it, when halting and laying it
down for the purpose of resting. In each of these cases care is
as essentially necessary to obviate suffering and additional mischief
a8 is a properly regulated step during the transport itself.

Very particular care is required when the patient has had a
bone recently shattered by gunshot.” The proper manner of
accomplishing the delicate task of lifting and removing a man with
euch an injury, the various modes of protecting the broken limb
during the transport are subjects in which all bearers of wounded
require to be specially instructed.
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But it is not only in recent wounda that a dizciplined system of Caur. ¥
proceeding is necessary for bearers; it is equally requisite, if not
more =0, for those which have passed the recent state. Great as Laﬂ_':;::iih
the torture is of wounded men when they are carried badly shortly il
after their wounds have been received, the torture is greatly wounds.
aggravated under the same circumstances after inflammatory action
has set in. Nature then inereases her demands for rest and quiet,
in order that the processes of repair may go on, and by every
means in her power makes the demand konown. Interfere with
her under these circumstances, and she resentz the interference
not simply by the infliction of pain, but, if the interference be
great, by pain that is past expression, and, if sufficiently prolonged,

]‘_‘IJ.-' p:ﬁ,n that is 1::15!: ::m]u!l‘:tm*[:, for tllﬂ gufferer will Fill'l!i'i'lltllh under
its overpowering influence.

As stretchers alone are the anthorized conveyances borne by men
in the British service, the rules for the guidance of bearers during
transport are given with a view mainly to the proper carringe of
these conveyances.

It is usual in the British service to tell off only two men to
every stretcher. For several reasons, however, it is moat desirabla
that three men should accompany every stretcher which is to be
uzed for CATTY "mg wounded from the field of action. The third
bearer is required in case of either of the other two bearers be-
coming wounded, to act as a relief to the bearers during the
traneport, and to a-si=t in placing upon the stretcher men who
have been rendered quite helpless by their wounds, especially
those who have met with serious fractures of bones from gunshot
Tor these latter cases the presence of a third bearcr is of cssential
importance. A patient with a fractured thigh or leg should never
be lifted up and put on a stretcher by two bearers only, un'ezs
under extreme urgency. The position of patients after they are
on the stretcher, too, both on starting and during transport, fre-
quently require rectification, owing to displacement from bellying
ot the canvas after they are lifted up, or to the effects of movement
dlllinf_{ the carri:lgr;, and this can nt]l:;' be dum!, without iﬂ}'i!]g the
stretcher down on the ground, when a third bearer is present.

Before attempting to remove a badly wounded man from the Arrangements
gpot where he has fallen the stretcher should be brought close up necessary be-
to him ; the wounded man should not be carried by hand farther &x;g::;fntn
than can be avo'ded. In placing the stretcher for this purpose i on a stretcber,
should not be laid fw the zide {‘DF the JJ.r:t:}-f:.t but at his head, and
should not be p]a.q_'ei_[ crosswise, but the ]s:.nglll of the stretcher
should be in the same direction as that in which the wounded
TN ]I:Ipi]{‘.‘l‘lﬂ to he ]_'!,-iug, If }_l]uf'ed ]i:,l' his zide it interferes with
the movements of the bearers in lifi ing him up, necessitates their
moving to the end of the stretcher, or stepping across it, and is
liable to eause them to stumble when they are depositing the
patient upon it. If placed crosswise at the patient’s feet or head
it leads to the necessity of the bearers turning round, and again
causes the risk of one or other of them falling over the side poles.

These objections are avoided by the stretcher being placed longitu-
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dinally, the pitient is readily earried head forward over the eanvas
on which he is to lie, and the bearers move with a clear view of the
stretcher before and between them until the patient's head is
directly over the pillow on which it is to rest,

The bearers told off for carrying a stretcher must be severdlly
ﬂialiuguiﬁ]lﬂ(l h_\' Bome 1"[.':'1{!)' ﬂl‘li‘rf!":tli{rr!, and one must take the
direction of all the duties connected with the transportation of a
patient. The bearer who marches foremost is usually designated
the front or No. 1 bearer, the one who 14 behind, the rear or No.
2 bearer. If a third béarer be told off to assist in the transport,
he 18 designated No. 3 bearer. The rear, or No. 2 bearer, must
azsume the direction, for his position enables him to see mot only
tlie patient on the stretcher but the front bearer also; while the
front bearer can not see either, but only the ground or other
objects beforé him. There are certain parts of the transport
which should always be conducted by short words of command.
These-are especially (a) the lifting up and placing a wounded man
on the stretcher, (4} the start, and (¢) the laying down the stretcher.
The object is not g0 much to enszure the alert and sharp movement
which 1= required in military exercises as it 13 to ensure, without
loss of time, the necessary caution, steadiness, and well-concerted
action of the bearers.

Assoon az ‘4l essential preliminary attention to the general
condition of the patient, or to the particular injury he has received ;
the necessary prevention of movement of a limb, if a bone be
broken, Ly any available support at hand ; the preparation of stays
or supports on the stretcher itzelf, if needed for the i]ljurn[l part,
by arranging the man's clothing or accoutrements for the purpose ;
and when all othér such matters, which, it is presumed, the sick
bearers are familiar with, have been attended to, the next proceed-
ing is to place the patient on the stretcher.

With three bearers, this is beat done by two of the bearers
stooping down on opposite sides of the patient, near his haunch
bones, the two bearers facing each other. The third bearer places
himgelf in a stooping position near the wounded part of the patient
ready to give to it his undivided attention. The two bearers
facing each other gradually get, each one hand, under the back of
the patient, their other hands being’ phssed and mutually grasped
under the upper part of his t-EJi;_‘"il-‘i as close to his breech as
possible, while the third bearer at the same time in{‘._?. charge of
the limb or other injured part itself. As goon as this 13 done the
bearer who takes the direction gives the word “ready.” At this
word the bearers secure a firm grasp of the patient. The order
“lift up ” follows. Tmmediately all the bearers acting together:
slowly rise from' the stooping posture, and, bringmg their kneea
together, stand up. As soon as the erect position is gained the
order is given to “march.,” The bearers march until the patient
is exactly over his place in the litter, and, the order * down ™ being
then given, he is carefully lowered, each bearer at the same time
dropping slowly down into the stooping position, and is deposited

upon it.
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The start in every instance will be best accomplished by
dividing the action into four parts, and assigning to each its
distinet word of command. As soon as the patient is properly
gettled upon the stretcher which is lying upon the ground No. 2
bearer gives the word “ fall in.” At this command No. 1 and 2
bearers get into their proper positions at the head and foot of the
stretcher, and No. 3 1J_1_.r the gide of it. As soon as this is done
No. 2 bearer gives the word ready.” The two bearers at once
adjust the ends of the shoulder straps and take hold of the handles
of the stretcher poles. This being done No. 2 bearer gives the
word *lift,” and immediately the two bearers raise the stretcher
steadily together. No sooner is the stretcher raised, and all ia
seen to be right, than the word “march” is given by No. 2
bearer, and both bearers at once move off.

In like manner when the stretcher is to be lowered and placed
on the ground, it will be best done by corresponding divisions of
the action and words of command. No. 2 bearer calls * halt,” at
which both bearers stop, but without any abrupt or sudden jerk ;
the word * ready ™ is then given, which iz the gignal for getting
into_position to stoop; the word “down” follows, when the
stretcher is lowered and laid gently on the ground; and lastly, at
the word “fall out,” the two bearers quit their hold of the
handles and move away from the stretcher.

A systematic performance of these duties in the manner de-
scribed is easily acquired, and, when the bearers are trained to it,
iz calculated to prevent many a mishap, and to lessen the pain to
wounded or sick men on all occasions. Ewery bearer should be
trained to take the duty of a No. 1, 2, or 3 bearer at any moment
his services may be required in either capacity.

Other general rules as to the manner of carrying stretchers
during the transport of patients now follow.

Rule 1.—The front and rear bearers of the conveyance must
etart with opposite feet. They must not move “in step,” but,
on the contrary, must march out of step, or, as the ordinary
expression is, must © break step.” If the man in front step off
left foot forward, the man in the rear must step off at the
game moment right foot forward, or vice versd, and this broken
step must be maintained throughout the whole distance of the
transport.

It is not an easy matter at first to enforce this rale among men
who have been serving in the ranks of the army ; indeed, it is
only by systematic instruction and practice that the proper method
of carrying a stretcher can be acquired by them, and it therefore
becomes one of the first lessons in the instruction of men whose
duty it is to earry gick and wounded, Marching in step is ren-
dered natural to drilled soldiers by the force of habit, and the
importance which really attaches to the aceurate preservation of
the proper cadence and cc:|11'u5|m|1|_]r_',|1|:c of .'!.tﬂp in the combined
movements of military exercizes they are apt to attach to it under
all circumstances.
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The reason which dictates the rule I have named is readily
apparent on examination.  If two men carrying a stretcher between
them keep step in starting as a front and rear-rank soldier do in
commeneing to mareh, that is, if both men advance their richt
feet together, there must at the same time be an inclination of the
body of each man towards the same gide in proportion to the dis-
tance to which his foot is advanced, and equally so of the stretcher
which they are carrying. When next the left feet are advanced
together the inclination will be changed from the right to the left
side, and this alternate change of inclination will be unaveidably
communicated to the wounded man lying upon the canvas stretcher,

and will be continued =o long as the step is kept. The wounded:

man is placed in much the same eircumstances as regards this
kind of movement as a man who is riding on a camel, instead of
being, as he should be, in the position of one on the back of a
horse when the animal iz walking. Dut when the step is broken
at starting, that iz, when the front rank man advances his right
foot and at the same time the rear man advances his left foot as
the horse does his opposite feet, the dipping motion down to either
gide is aveided, and the surface of the stretcher is maiutained on a
horizontal plane. With each step of the bearers there is a
moderate upward and downward movement of the stretcher,
chiefly owing to the pace and the elasticity of the side poles, but,
with this exception, the general level is preserved. There is no
lateral movement giving the patient a tendency to roll from: side
to side.

The rule equally applies if the stretcher be carried by foor
instead of by two men. The step must be broken by the front
and rear-rank men, so that the level of the stretcher may still be
preserved.

Rule 2.—The bearers must mareh with a steady but easy step,
particularly avoiding elevation of t]ux bodies by sprimging {rom the
fore part of the feet. The foot ghould be planted without any
wavering on the ground at each step, and in moving forward i
should only be raised sufficiently to elear the ordinary impediments
on its surface. Some bearers, unless this rule is enforced, will
make a slight spring in their movements, which spring is of course
communicated to the more or less pliable conveyance they are
carrying. They do so on the belief that the weight is sustained
miore easily in cONSequence of the elastic movement which is thus
obtained, but they take no note of its ill effect en the person
conveyed,

In carrying a stretcher the pace should not be so long as it isin
marching in the ranks, and the movement of the lower limbs
should be eonducted on different principles, When a combatant
recruit is under instruction he is taught, in practising the balance
step which forms the foundation on which the art of marching is
built up, that the knee should be ke‘pt stiff, and the whole li|11b
straight when it is either advanced in front or extended behind.
The movements of his lower extremities are all to be from his

= r—
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hipg,' The toe of his foot 18 to'be advanced, and the foot hrﬁ1qg]1t,
to the ground at 30 inches distance, measured by the pace-stick from
heel to heel. This iz the slow step; in stepping out the pace is
lengthened to 33 inches, In the ranks, not only is length of
stride and consequent speed of movement gained by this proceed-
ing, but it enables an uniform pace to be preserved with bodies of
troops. At the same time the length of the marching stride and
the movement from the hips unaveidably induce an upward and
downward movement of the parts of the soldier’s body above the
hips. The trunk sinks as the foot is advanced ; it i3 raised as the
limb is again brought vertically under it. This alternate elevation
and depression is sufficiently manifest to any one who observes a
line of troops advancing toward him, or more conspicuously still
if they are moving on the other side of a hedge with only the

L} 1 Li b H- 1 .
upper parts of their bodies exposed. The kind and length of pace
just described will not answer 2o far as stretchers are concerned
if they are to be carried to the best advantage. The gait of the
hawker who habitually carries a basket of t‘rﬁ:']({:t‘:r', or of & man
ﬂ:u'r_'n.'ing a bucket of water on hiz head, 12 the most smted to the
circumstances of a patient carried on a stretcher; for with such a
guit the trunks and arms of the bearers, and consequently that
which they are carrying, are least lifted up or moved. The peeu-
Harity of this gait is, that in it the hip joints are used as little as
possible, the advance is made with the knees kept bent, and the
step is shorter. The knees are never wholly straightened as in
marching. The length of the pace is about 20 inches. This is
the kind of gait which is assumed by the native dhooly-bearers
in Indin when they are carrying sick, and is the most effective for
stretcher-bearers too when trying to prevent undue movement of
the stretcher.

The difference in the rise and fall of the upper part of the body
between a pace of 30 inches and a pace of 20 inches is greater
than might be suspected. When two men holding a stretcher
without a man upon it make together a pace of 30 inches,
measured from heel to heel, the dip of the stretcher is 3% inches;
with & man upon it, the arms being then stretched to the full by
the weight, the dip is 4 inches. When the pace is 20 inches, the
dip, without a man upon the stretcher, iz only 1§ inches; with a
man, 2}, or about one half of the dip in the longer pace. Of
course in marching at either pace there is an alternate rise and
fall to the eame extent, and the effect of this on the elastic poles
of a stretcher can readily be imagined. The extent of elevation
and depression which has just been mentioned is irrespective of
jerking or any other movement, having been carefully measured
when the bearers were standing still at each position,

There 1s another 1]'||':|i.1_'t|H11.' in :11:111}”“\:_': the mﬂhmry marching

. H % il . = =
step to men f_'ny;n;;ufl in carrying stretchers. The position of the

* 4 The movement of the leg must spring from the hawneh.” ™ Both knees must
* be kept strnight, except while the leg is being carried from the rear to the front,
“ when the knee must necessarily be o little bent to enable the foot o clear the
* ground witheut grazing it."—See " Position in marching,” Field Exercise; 1867
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traverse causes it with a pace of 30 inches to press very severely,
especially an iron traverse, upon the front and upper part of the
advanced thigh of the rear, or No. 2, bearer. The traverse also
touches the lJui*L of the rear ﬂn'r]u |::|t the front or No. 1 bearer ;
but, as the motion of this limb 1s aws ay from the stretcher, it does
not cause any marked inconvenience. The result is, that in trying
to march with a pace of 30 inches, the rear bearer is subjected to
a sharp blow from the traverse on one or other of his thighs at
every step. A jolt ig also at each contact communicated 1o the
stretcher and patient upon it. With a pace of 20 inches, the
traverse hmng 1;-]&11‘1_,1] a2 it 18 in the l'l'_:_!_fl]]:l‘til:lll strefelier of the
British service, at a distance of 7 inches from the ends of the
handles, the thigh of the réar bearer is just cleared, and no impedi-
ment in this respect is given to the forward motion.

For .nm:,l'}.'r:.f r!:u'ri:lgf: of a siretcher the feet of the two bearers
who are marching with it should not be brought to the grounid at
the same instant of time. A certain interval, about halt the time
occupied in the whole stride, should elapse after the No. 1 bearer
has planted his foot on the ground before the No. 2, bearer plants
his foot on the ground. Supposing every step to cecupy half a
second of time, then with this arrangement each of the four feet
of the tivo bearers would be successively planted on the ground at
il]T{:l"ﬁ;’i]]rj of one-fourth of a second of tume. The I'i:_-]lt foot of Nt
2 bearer would step on the ground a quarter of a second after the
left foot of the No. 1 bearer had been planted on it the right of
No. 1 hearer a quarter of a second after the right of No. 2 bearer;
the left of No. 2 the same time after the nght of No: I; and so

on. The walking pace of a horse would be imitatéd b}' the adop-

tion of this method of movement, though not exactly as regards
the relative duration in time of each separate part of it.

If a horse be observed when walking slowly, it will be seen that
no two feet of the animal are put upon the ground at one and the
game time. Two limbs are always in movement together, it lha
movement is not arrested at the same moment; the puce is, in
shart, broken throughout. The easy motion of a Illi‘ﬂ'-l.* as regards
riding is no doubt due in a great measure to this fact. But t|:|-::rl1rf]1
additional ease would be equally gained by applying the same
system of movement to the four feet of the two bearers who are
supporting a stréfe her, it is found most difficult in practice to
attain it. It is comiparatively an easy matter to teach bearers o
carry a stretcher out of step, ‘that is, to move with opposite feet,
hn'r jtis alfnost i impracticable to 1&.Lc]1 men who have been drilled
in the ranks to earr ¥ 4 etre steher ouf q,i"‘.fmm It 15 well to be aware
that there wonld be less unevenness of movement of the stretcher
lt" the bearers did not step in even measure of time; but, consider-
ing the great impediments to stepping otherwise, E*-'[}E.'EMH'\ among
sien hioss cluh is but very rarely to act as staot-:'htr-o.mu.u. it
geems iy wize to try to insist upon uneven time 1‘.!131I'|"l' one of
the rules for c Arrying stretchers,

Bule 3.—W hather even o, uns¥en as regards measure of timr,
great care must be taken lest the steps of the front and rear bearers

s
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are invariably even and alike in distance. If the steps do not well
and m_gu["’ll-&h agree in length, there will constantly be a hasty
¢ gatehing up’ {;-r one or other of the bearers; and the stretcher
ani !mtlLtlt will be jolted on every oceasion when an effort is thus
made to readjust the distance. If the bearers march with an
exactly corresponding step as regards length this source of dis-
turbance will be avoided.

Rule 4—When distributing bearers, as far as circumstances
permit, men nmrl} of the same height and strength should be
selected for acting together. When a stretcher is buplmri.:.d by
men of equal hwrht and proportion, if the ground be level the
stretcher will necessar ily assume a horizontal position also, and men
possessed of like l].f.‘:'“'lLLb of strength will carry the weight and
move together more evenly. If the ground be uneven the bearers

will have to mutually adapt the |1¢|4;|1t of their respective ends of

the conveyance to the |rrc-'fuh|r1t|m.-| in order to preserve its level
condition.

Rule 5.—When braces or shoulder straps are used to assist the
bearers in carrying stretchers care should be taken at starting tl‘nt
they are buckled so that the parts supporting the poles are all s
equal distances from the skrface of the ground.

Rule 6.—As most ground over which wounded have to be
carried is likely to present irregularities of surface it becomes an
important matter for bearers to practice the carriage of stretchers,
80 a8 to acquire a facility of keeping the stretcher level, notwith-
gtanding the ground is uneven. Bearers trained and habituated to
this duty perform it with ease and dexterity, irrespective of differ-
ences in their own respective heights; while thoze who have not
practized it are not unlikely to cause considerable distress to the
person earried, when they have to carry him up and down hill, in
consequence of their deficient training. A conecerted action of the
front and rear bearers is necessary, and each must be aware what
part he is to perform according as the end of the stretcher at
which he is placed is rendered higher or lower by the unevenness of
the surface over which they are passing. The act can readily be
acquired by practizsing the carriage of the litter up and down steps.
In this practice the front and rear bearers should oceasionally
change their respective positions. A bearer should also be carried
on the litter in turn, so as to be made practically aware of the
effects of even and uneven carriage.

Rule 7.—1IF the ground over w |1u h the converance has fo pass
presents a general ascent, and the bearers are of “different heights,
then the rear or No. 2 bearer thould be the taller and stronger

Y.
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man, for his greater ]m!gllt and the greater strength of his arm ferent heights.

will be useful in suppoerting and raising the qt:ct{ her up to the
level of the end earried by the foruumt man. The weight of the

stretcher will naturally be thrown in the direction of the man on
the lower level.

Rule 8.—1If the ground presents a general descent the front or When descend-

No. 1 bearer should be the taller and stronger, for the same ing sloping
,E'l‘l:lul'td. with
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reasons as those just given as regards the No. 2 bearer under the
opposite eircumstances mentioned in Rule 7.

Rule 9—A sick or wounded person on a streteher should be
carried, if the ground be tolerably level, with his face looking
toward the direction in which the bearers walk. The front or No.
1 bearer then supports the end of the stretcher at which the pa-
tient's feet are placed; the bearer near the patient’s head is the
rear bearer. ;

Rule 10.—If the bearers have to carry the stréetcher up hill, the
front bearer should support the end of the stretcher on which the
patient’s head is placed, excepting in the case mentioned under
Rule 11.

Rule 11.—If the bearers have to carry the stretcher down hill,
the rear or No. 2 bearer should support the end on which the
patient’s head is placed. The reverse position should be assumed
by the bearers both as regards going uphill and going down hill,
in case the patient being carried is suffering from a recent fracture
of the thigh or leg,

The patient’s comfort and welfare will be best consulted as a
general principle by the arrangements named in Rules 10 and 11.
Although under all circumstances the level position should be
sought for as much as possible, still, if the slope of the ground be
guch that it cannot be attained, it appears desirable that the incli-
nation downwards should be towards the feet rather than towards
the head of the patient. DBut with regard to the exception
named, a reverse position of the patient is directed in order to pre-
vent the weight of his body pushing the upper end of the broken
bone down upon the helpless and motionless portion of the limb
below the seat of fracture.

Rule 12.—No attempt must be made to carry a helpless patient
over a high fence or wall, if it can possibly be avoided; it is
always a dangerous procecding. The danger is of course incrensed
in proportion to the height of the wall or fence. But even if the
wall be not much higher than one over which the bearers can step,
the stretcher must be made to rest upon it, to the inconvenience,
and probable pain, of the patient while each bearer ;.“ succession
rets over the obstruetion; and it is better fo avoid even this
inconvenience, provided the avoidance does not entail great delay.
If the fence or wall be high, either a portion of the wall should be
thrown down, or a breach in the fence made, zo that the patient
may be earried through on the stretcher; or, if this be not readily
pr:.;ctimhln, the patient should be P:}rrlml to a l:]u.cc. where a gate
or opening does already exist, notwithstanding the d}:;t;lm::f*. to be
traversed may be increased by the proceeding: It is better that
the transportation should be somewhat delayed than the safety of
the patient’s limbs or life risked.

Rude 13.—1In crossing a ditch, dyke, or hollow, the stretcher
should be first laid on the ground near its edge.  The first bearer
then deseends. The stretcher with the patient upon it is after-
wards advanced, the first bearer in the ditch supporting the front
of the streteher while its other end rests on the edge of the ground

e
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above. While thus supported the second bearer descends. The
two bearers now lift the stretcher to the opposite side, and the
fore part being now made to rest on the edge of the ground while
the rear part is supported by the second bearer in the ditch, the
first bearer is left free to elimb up. The stretcher is now pushed
or lifted forward on the ground above, and rests there while the
second bearer climbs up. The two bearers then carry the
_stretcher on.

/_ Rud¢ 13—On no account should a stretcher be permitted to be
l:,r’ carried on the shoulders of two or four bearers. The evil of such
a proceeding is not only that it is difficult to find several bearers
of precisely the same height, so that a level position may be
geeured, but also that the wounded or sick person, if he shounld
happen to fall from such a height owing to the helpless condition
in which such a patient usually is, is not unlikely to sustain a
gerious aggravation of the injuries he may already be suffering
from. Moreover, one of the bearers of a stretcher ought always
to have his patient in view, so as to be aware of hmmorrhage,
fainting, or other change requiring attention, taking place, and
this cannot be done when the patient is carried on the shoulders.
The height, too, is ealculated to cause the patient uneasiness and
fear of falling off, which it is also desirable to avoid. For all
these reasons, notwithstanding that bearers will often attempt to
carry a patient in a stretcher upon their shoulders, from the weight
being borne more easily in that position, or with a view of relieving
a fatizued condition of the arms, the practice should be strictly
8 forbidden.

Rule 15.—1If the wounded man lying nupon a stretcher have to
be transferred into an ambulance wagon, a third bearer should
' invariably be employed to assist in the proceeding. This is pro-
vided for if three bearers accompany the stretcher, as contemplated
"! in the foregoing instructions. On the arrival of the stretcher at

the wagon the bearer at the end whieh iz first to be inserted should
be ready to move round the end of the pole in his left hand,
retaining while he does so the support of this pole only. Before
he makes this move, however, the No. 3 bearer must grasp the
rizht hand pole; the hold of it should on no account be given up
by the first bearer until he has quite ascertained that the pole 1s
fully supported by the No. 3 bearer. ~ When this is known to be
accomplished the first bearer turns round, supporting the left pole
at the side as he does =o0; and then, acting in concert with the
No. 3 bearer, these two bearers together raise the ends of the poles
which are now free into the compartment of the wagon which is
destined to receive them. The bearer at the head of the stretcher
at the same time takes care to maintain it level, and assists in
effecting its entrance into the wagon by pushing it forward.
With this system the admission of the stretcher is effected with
eage, rapidity, and perfect security; while two bearers can only
accomplish the object with difficulty, and not without risk of an
aceident to the patient.
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C.—DHooLIES.
IKTRGDUL‘-TG}rY REMARKES o8 DHoOOLIES,

We come next to the third subdivision of the first class of
conveyances, viz., the warious kinds of dhoolies.. These con-
veyances are almost exclusively used in the Iast, but they
have not unfrequently been strongly recommended for employ-
ment in Europe, and some forms have even been desizned and
constructed speeially for home use. Dhoolies differ from the
last-mentioned subdivision—that of stretchers—in. presenting «
more substantial construction, and, in most, instances, in being
covered and enclosed ; thus showing that protection against the
sun’s rays, against damp and inclement weather of all kinds, has
formed an important feature in their design. Henee they do not
appear as if they are intended for such temporary and occasional
use as stretchers. A further difference is that they are all arranged
to be carried from the shoulders of the bearers. The natives of
India and of the East generally are not in the habit of carrying
heavy weights by the hands; they either earry their burdens upon
their heads or suspended from poles resting upon their shoulders,
and the litters belonging to this order are adapted to this latter
mode of carriage. The various forms of these eastern comvey-
ances are known under the names of dhoolies, palkis, muncheels,
jhampans, and ton-jons.*

SpoTIoN I.—DESCRIPTION OF PARTICULAR FORMS OF
Duaoories.

I will describe in this section the leading varieties of dhoolies,
and in a subsequent section refer to the circumstances eonnected

* The derivations of these several terms have been given te me by my friend Dr.
I}e f_:]lintll:n_l 0k, .|'I.F|Ij are 5|1l.|!‘|:'|!-:5'|[n|; Fil ] |,'|||¢i-:|.:!|1i.|:|g B0 Soime exXtent 'Ihl_-' |'|I'igi||;||_ natane
and design of the hand-conveyances which they are emploved to signify.

PavLkl, & litter, apparently from the Sanskrit palna, to nourish, and secondarily
meaning a ¢rgdfe,  ‘The palki was formerly a comveyance of distinction. Thuos,
palkinishin, # entitled to be carried in a palki,” was an honour at one time conferred
by kngs and viceroys.

Duoorey, although the common way of spelling the word, ought to be dolf, Its
root appears to be the Sanskrit verb dolna, to shake or to swing ; dofi being, there-
fora, the thing swong.  The doli was formerly’ chiefly used as a litter by women,
either wives of inferior grade or concubines. . It is not improbable that the wornd ‘doli
was originally combined with the word palki ; palki-doli meaning a swinging liiter,
just a5 palki-gan, a fixed hitter, is still used in India for o palki on wheels.  Gari, like
doli, iz now used alone for certain conveyances.

MuscngeL 18 & term principally used in the southern and south-western: parts of
Imﬁ;i, and is p4:-e<.-=':'|:-|.}' a '1‘;1.“33] waord, It .:l;l]ll"il.l'h Lo come fFom .‘!Llnr:.l'rrh', which means
an elevated platform, covered with a roof of palmyra leaf, on which the natives sit to
frighten away birds from their crops. In Hindustan proper this stage is called
machan, and this appears to have been corrupted from the Sanskrit root maach, which
means something raised, a dais, a throne or chair of state, a bedstead.

Jimameax, and Tox-rox, are terms pecoliar to the hill distriets in the Himalayas
where the conveyances are met with, Their derivation i= uncertuin,
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=~ with their use in India, and to their proposed employment in = cwr V.

Europe. { —
The dhooley employed for hospital purposes in India is evi- Indian hospital

dently a moditication of the palki, or ordinary hand-litter of the “°**¥
country, only made of less solid and less ornamented materials
than those of which the native conveyances[are usually con-
structed when kept for private use. It is carried by four bearers. Dhooley-
Every European military hospital establishment in India has g bearers.
certain number of dhoolies attached to it, with a staff of bearers,
and superior men (sirdars), who act under the orders of the sur-
geon and are paid by Government. When the troops are quar- Parpeses to
tered in barracks or cantonments, the dhoolies are used for carry- which hospital
ing men who fall sick during the heat of the day, or who are too :li:-l:flt::s &2
weak to march, to the hospital, which is often placed at a con-
siderable distance from the men’s quarters. When the troops are
on the line of march they are employed for carrying those who
fall sick by the way. The sick are thus kept up with the column
to which they belong. A third use to which they are devoted is
the conveyance of soldiers wounded in uction from the field of
battle to the rear or EpoL where the field |',n:1[1it.-1]:5. are lpl;u_-u.lj,
When troops on the march are halted and the dhoolies are not
being employed as conveyances, they are capable of being turned
toonzeful account as resting places for the sick in the hospital

tents.
e 4 1 ' o] = & e
Lhe number of dhoolies supplied to an European regiment in Proportion of
L5 India varies accord ng as the regiment is quartered in barracks or fh'['_'f"“'* issued
[ g * 2 o - 1 e x : P r . 0 EArOpean
is on the march ; and again, whether the march be nale in time S Then b In

of peace or war. In cantonments every full regiment, whether of India.
infantry or eavalry, is allowed by Indian medical regulations two

dhoolies. If the regiment be marching in tine of peace, that is, for Proportion on
1‘.]1:1:]'_':'"1;_[ station ouly, the allowance iz one dhooley to e ery 20 men ; the line of
the average number of sick for whom earriage is required on an ;f;;t;;u g
u:‘d‘llmr_}‘ march in [ndia hL‘riug calenlated at & prer cent. of :5.t|'-3ngih,

If the regiment be marching on active service, the allowance is ten In time of war.
!l]IUU]iHH Lo {'ﬂf'll ﬂiﬁll]!l}!!l}' 3 |.i:li_! Tlui_:l_'.‘f\-ﬁ:li'}' L‘:ll'ri:lgu b'_!i“;_'l: th{_‘u 1_'“_]_—

culated for 10 per cent. of strenzth. As six bearers are ]1’;1Iuing.;]

tor each dhooley, a regiment 1,000 strong will have attached to it

600 bearers on active service, besides upper men. Even this

large number is insufficient in certain cases. * liven with the

“ liberal allowanee of dhoolies supplied by the regulations of the

“ serviee,” writes Inspector-General D. Macpherson,® * any one

* who has marched with a force afflicted with cholera, must have

* obzerved how villagers are pressed to earry the sick, and how

** bearers who have reached the encamping ground are sent back

“ with their dhoolies to pick up straggiers who have been unable

“ to come on with the column,”

* Report us to improvement of the means of sick conveyance in the Madras army,
by Inspector-General DF Macpherson, dated 6th November 1837, then Acting Garri
(] fon-Surgeon, li;ll'lﬁaJﬁrl.:L
22014, I M
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178 _ The Bengal Dhooley.

The following drawing represents the ordinary military dhooley
1ssued to regiments for hospital service in Bengal :—

—

Fig. LX.—Bengal dhooley and bamboo pole complete, half of the side-curtain being thrown

over the top in order to show the interior, with the mattrass and pillow.

Construction.of ~ This form. of dhooley essentially consists of three parts, viz.:

the Bengal
dhooley.

The litter, or

horizontal part.

1at, the litter or cof, upon which the patient lies ; 2nd, the pole,
by means of which the litter is carried; and 3rd, the cover, by
which the patient is protected, both above and at the sides, from
excess of heat or cold and inclement weather. The construction
of the litter, its mode of Sllsp{fn:s.".un, and the manner in which the
cover iz conmected with it require explanation.

The Litter.—This consists of a horizontal picce and two upright
ends, The horizontal part is formed by a moderately stout wooden
frame, about 6 feet in length and 24 feet in width, with an open
canework bottom firmly connected to its four sides, It is raised
a few inehes from the ground by short wooden feet fustened be-
neath the four corners of the frame. A series of small iron pro-
jections are placed along the outer surfaces of the wooden sides of
the frame; these act as buttons, to which the curtains of the
dhooley can be fastened, when necessary, by corresponding open-

The end-pieces. ings or loops.. Each upright end consists of a triangular frame of

wood, the base of the triangle being of the same width and attached
at right angles to one end of the horizontal piece, while the apex
of the triangle has resting upon it an iron ring for the pole to
pass through. The lower part of the triangular frame 18 filled up by
a small frame of wood and canework, similar to that forming the
bottom of the dhooley. = These are necessary for preventing the
pillow at the head of the patient, as well as the patient’s feef, from
glipping beyond the ends of the litter. The triangular end-pieces
_require to be very firmly secured to the horizontal frame, or from
the length of leverage and occasional forcible movements exerted
at the points of suspension, they would be liable.often to become
detached, and the dhooley would thus be rendered useless. They
are, therefore, not only secured by strong fastenings at the ends,
but are additionally bolted by iron stays connecting the two sides
of each upright piece, near their centres, with the sides of the hori-
zontal frame a few inches from each of its four cormers. The
upper part of the triangle is strengthened by the iron, which
forms the ring, being continued for some distance down each side,
g0 s to brace the two sides more firmly together.




s

Fig. TLXL—8keteh of part of the framework, showing the manner in which the
ends are secured to the horizontal part of the litter, and also the plan by which the
vovier (8 maintained in position.

Fig. LXIL— The cover, curtains, and pole removed, showing its condition when used
s o camp bedstead.

The Pole—This is simply a piece of strong hollow bamboo, of The pole.
suitable girth for passing throngh the iron rings of the upright
ends of the litter, and of sufficient length to rest on the shoulders
of the two bearers in front and, at the same time, on those of the
two bearers behind the dhooley. Two holes are bored in it, at a
convenient distance apart, for receiving two iron pins, by means
of which the pole is secured both to the cover and to the upright
ends of the litter.

The Cover.— This consists of a wooden frame, with pieces of The eover.
split bamboo crossing it, o as together to form a roof for sup-
porting the upper portion of the canvas which ig securely nailed to
it, as well as the curtains which hang downwards and enclose the

M 2
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Cmur. V. dhooley on all its sides. This roof is generally arched as shown

e in the fivat illustration, but sometimes more triangular in form, as

ghown in the second figure. Upon the surface of each end of the

roof is fastened a narrow flat strip of iron, the lower part of which

projects outwards, being bent at right angles with the portion

nailed to the frame. This bent portion is perforated by a small

hole. A ehain terminating in an iron pin ig al:o connected with

each end of the roof. When the roof iz in use it rests, together

with the projecting piece of iron at each end, upon the pole. The

pins are passed through the holes before mentioned in these pieces

of iren, throush the corresponding openings in the bamboo pole,

and, lastly, through two small rings of iron which project from the

upricht ends of the litter near their summits. The cover, pole,

anid top part, are thus pinoed together, The roof iz further

maintained in position by cords, which are passed through iron

. a rings at its four corners, and tied to corresponding rings in the
| ﬁ{,_..l,fruﬂmi_ \ -d_.:rnJal‘m of the litter. ; 'I'E!::w are shown in Fig, - LXI, . -
\ HL/L. f.—‘:.r 4 / Ihe canvas t'.n.'i‘l'ingl-a:.'m'_‘.' coarse in texture and I:I:i-]'l:l.lli'ltl.!l.l; 1t 18
. thus rendered waterproof and rather hedvy; =0 as not readily to ﬂ;lp
about when wind is hfnl.l.'in:_:, The side curtains are divided into
two portions. When they ave required to be raised for a patient

'\ (£1] g{:‘l i[] or ont of the |.i||.|13"|', or when |.:H.ﬁl ‘.Ti::-hl,_-.-! to have more "iil'-: E,
Athey are simply thrown over the roof, as shown in drawing No. LX.

From the description thus given it will be apparent that,
although simple in principle and design, the Bengal dhooley cannot
be said to be very simple in its construction: on the contrary, it
13 made up of many minor parts, which must be all present and
m j_:q?(l{] order that it may be effective n= n COnveyance,

In addition to the framework just described, a mattrass and
Iliuf}‘-‘-' are izsued for uze with each -']]mr_mln:.', The mattrass, which
is:stuffed with cotton, is placed upon the cane bottom within the
eides of the wooden frame. The hed upon which the patient lies
18 thus rendered both soft and elastic. After a timie the ecane
bottom is apt to sink downwards; and, when it has been much
uzed, the weizht of the patient will sometimes make part of it
touch the ground when the dhooley is placed upon it.

Weight of the The weight of the dhooley in ordinary use for hospital purposes
Bengal dhoo-  in Bengal with its bedding, is :—1 maund, 28 seers, Indian weight ;
ley. or ahout 136 lha, :l.\'uir(lupui.-:.

The following shows the respective weights of its several

parta :—

i oA { T Eurgpean
i Indinn Weight, | Weight.

: Mannds. Seers. | Ibs.

> ; Weight of the cot part - - - 0 29 53

&5 Bedding {r-mttrfﬁa and pillow) - . ] 13 36

Cover ({rame and ii.;li.l:l[n.-l] CAnYAE) - 0 | L0 20

Fola (bamboo) - - - - i [ i1 | 22

Total = G- - 1 28 136
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System adopted for the Carviage of Dhoalies, 181

By the systematic training to which the dhooley-bearers of
India are subjected, and by force of habit, these men are enabled
to carry this comparatively heavy conveyance with its freight for
five or six hours continuously, at the rate of 24 miles an hour,
mncluding halts, without inconvenience. Untrained persons of
much greater physical strength than the Hindoo bearers’ would
find such a task beyond their powers of accomplishment. The
regular bearers are trained by a definite system; they are not
allowed to commence the work until they are of a certain age;
and are not allowed to carry a dhooley with the additional weight
of a person in it until after considerable practice in the carriage
of it while empty.® The chief object of practice is s0 to carry the
conveyvance that its w::ight 15 divided ¢1|l]:|]1r\' Amoeng all the four
_b arers, EH'II!_ that no ‘]'g:rl-; or strain shall be thrown upnn one or
other of them through the changes of position which take place in
the act of progression, ;

It is the abzence of jolts, ond the steadiness maintained by the
whole conveyance during its progress, which, combined with other
qualities, makes the dhooley g0 useful for the carriage of sick and
wounded. But such steadiness is only attained when the dhooley
bearérs march properly. It is a curious fact that the regular
nitive bearers march when carrying the dhooley in India on the
game system as that which has been proved to be best for carrying
stretchers in Kurope, viz., with broken step. The two bearers
that march together in front of the dhooley break step in 1.1';1[[-;1&:_5,
a3 do also the two behind. If the foremost of the two froat
bearers have his left foot advanced, the bearer immediately behind
him will have his right foot advanced at the same instant, and so
with the two rear bearers. But thiz is not all. The two bearers
in front, looked at ingcther, :Jgai n break step a8 J'cgﬁn,[;i the two
bearers behind, that is, they march with opposite sides advanced.
Thus supposing at & given moment the foremost of the two
bearers in Iront has his left fot advanced, then, at the same
moment, the foremost of the two besrers behind will have his
right foot advanced ; and the second of the two bearers in front
will have his right foot advanced, while the second of the two
bearers behind will have his left foot advanced. From this mode
of progression, it follows that the two L:ft feet of the two bearers in
Jront will be separated when the two right feet of the two bearers
behind are separated ; the two. right feet of the two men in front
will be close together, when the two left feet of the men behind
are closed up together, It is by the peculiar arrangement just
described that the horizontal condition of the base of the dhooley
18 maintained during the transport. Any other system of move-
ment on the part of the bearers would certainly cause the con-
veyance to swing from side to side; and, in addition, probably lead
to the communication of uneven jolts and concussions to the
person carried in it.

It is also interesting to observe the manner in which the pole
15 carried on the shoulders of the bearers; for on this depends the
even distribution of the weight of the dhooley and its occupant
among them, and also the mutual support which the bearers are
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enabled to afford each other in sustaining it as they march along.
The pole iz placed so as to rest on opposite shoulders of each pair
of bearers; or, in other words, the two bearers in front severally
march on different sidés of the pole, as do also the two bearers be-
hind. When the pole rests on the right shoulder of the front rank
bearer he has his left shoulder and arm extended,: with his hand
advanced and grasping the pole, while the bearer behind him has
the pole on hiz left shoulder and keeps his right shoulder and arm
extended, Sometimes the arm of one of the men will be thrown
over the pole and embrace the disengaged shoulder and upper
part of the chest of the other bearer by his side. The plan on
which the dhoolies are carried, as well as the movements of the
bearers, are thus seen to be regulated on fixed principles; and,
indeed, any attempt to use the conveyances without such a system,
at least along the distances they are usually required for, would
certainly prove a failure.

Several changes in the construction of the dhooley have been
advocated singe it has formed part of the equipment of European
hospitals in India. One of the most important changes proposed,
as regards simplicity of construetion and portability, was suggested
by Inspector-General Taylor, C.B.,when he was surgeon of the 80th
regiment wliich formed part of the force engnged in the Burmese
war of 1852, Wheu the troops disembarked at Rangoon, and
advanced towards the city and great Pagoda, the dhoolies were of
course immediately required: but, upon getting the packages of
the different parts on shore, it was found that some of the iron
parts were bent, others, such as the feet, broken off, and that a
number of serews, hooks, and chains were missing, so that few of
the dhoolies could be made available until after a very objection-
able consumption of timé and trouble. Most of them, indeed,
required to be sent to the engineers’ workshop before they could
be put into proper order. = Surgeon Taylor afterwards had a new
form of dhicoley made at Pegu aceording to his own design, and,
on his return to Caleutta at the conclusion of the war, he pre-
sented it to the medical board. This dhooley consisted of three
pieces without the pole or cover, viz., the cane bottomed horizontal
piece on which the razdi, or quilted cotton bed, was to be laid, and
two geparate triangular upright. pieces which were made to pass
through openings at each end of the horizontal piece. The upright
pieces were so shaped that they themselves raised the litter and
prevented its contact with the ground, The necessity for. short
wooden feet heing fastened to.the frame was thus abolished. Each
upright piece terminated, like the regulation dhooley, at the top
in an iron ring for the pole to pass through. Attached to this
ring, not to the cover, was a small chain and iron pin, and the pole
was secured to the dhooley so as to prevent it from elipping back-
wards or forwards, by the pin being made to pass through openings
in the ring itself as well as through the pole. Another change was
made in the construetion of the cover. Instead of the compara-
tively heavy regulation framed cover, the ome suggested by
Tngpector-General Taylor was made simply of pieces of bamboo
abuut gix inches apart, streteh.d and secured together by strong
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bands of tape. When applied it was tied to the top of each Cmar.'V.
upright piece by the tapes which paseed aleng its centre, and at Vg
i Touie corners, like other covers, to rings at the corners of the
horizontal frame of the cot. The cover was thus rendered light,
and, at the sama time, capable of being rolled up when not in
ugse. Over it a mosquito curtain could be readily suspended
(this protection being generally requisite for a good night’s rest
in Buarmah), or, in case of rain, a waterproof cover could be
gl nilarly adjusted.
" The three portions of which the dhooley were composed wera
capable of being at once faken apart by, firstly, untying the cover;
secondly, 1m|:-|nn|nr- and removing the ].]:J-lf'; and tl'l]li”".' ]lrtm"
the horizontal piece over the two upright pieces. The npﬂrrht
IJLCEG‘E r:nuld_ then he laid flat on the hm"i;-'.unta] |lUrt50n for 11:u:king
and stowage, and the cover rolled up, and afterwards secured-
either with the pole or cot part.  In like manner, they could
easily and quickly be put together again by passing the horizontal
prece over the two upright pieces, inserting the pole, and fastening:
the cover.

The dhooley thus constructed was examined by the medical Result of exa-
board, and the board, through their officiating Secretary, Surgeon minatian *::”
Macpherson, in tendering their thanks for the suggestion to }:,:E:'T:;]JE
BSurgeon Taylor, expressed their opinion that his plan of construc- dhooley by the
tion was a great improvement, for the dhooley was rendered by it Medical Board
“ much better as a bed, was strong and compact, and especially ** i
well suited for stowage.”* ;
The following sketches illustrate the plan of construction
suggested by Inspector-General Taylor :—

_,?'/ I'Ig L'J{..!K-—Tha} cot, and one of the u]m!.,ht pieces in sitn, of Inspector-(General
Tavlor's dhooley.

(11
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1"- u’ta- {.:.I' Ta- I:?'ﬁ_
-"‘.\III -'|| .:rf.f;.rtnl;-f! 4':-_. ;
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“aana T:l.p-l! ¢nids to tie eover to corners of horizontal piece.
& b Tape ends to tie to end pitees.

* Letter from .!Ied.u:a.l. Board Office, Calenita, 15th December 1863,




Cane-bottomed horizontal piece, /
¢. End piece with iron ring for pole to pass throngh. ;

o, Opening for end piece to pass through.
¢ ¢. Rings for tape ends.
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Front view of end [Iiit'i'llh [J{;‘ P

£ f. Shonlders on which the horizontal piece rests.
g. Fin to prevent the dhooley from slipping along the poles.

Dhoolies with Staff Surgeon Dr. Davidson has informed me that he saw in

e adapted 1857 ot Rawulpindee, some dhoolies that had come from above

or being placed ; S h .

beneath the cot the Indus, which differed from the ordinary Bengal dhooley in

in dwmp situa- the point of construction named in the following paragraph.

aolis: It has been before mentioned, that, when dhoolies have been
much used, the continued weight of patients lying in them
will not unfrequently cause the cane netted bottoms to become
stretched and to sag downwards, so much that some parts of
them will even touch the ground when the patients are lying
upon them. When the ground iz uneven, or moist from rain,
this often becomes a great inconvenience, especially if a patient
has to remain long in hizs dhooley., To remedy this evil, the roof
and painted cover in the kind of dhooley here referred to were so
arranged that, after being taken off, they could be reversed,
having the top turned towards the ground, and placed under the
canework bottom of the dhooley. The four feet of the dhooley
fitted into openings adapted to receive them at the four corners
of the under aspect of the cover. The painted canvas fop was
thus placed between the canework and the earth, and thus pro-
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tection was afforded to the patient' in the dhooley from' the
effects of damp ground in an hospital tent, or elsewhere, when the
troops were in camp; while the cover and top, which from being
painted were not likely to be injured by the position, were
neatly and securely packed away. These dhoolies were under-
stood to have been designed by an officer of Indian engineers.
When the last China war of 1860 was undertaken it was
uncertain what kind of sick transport the country between the
mouth of the Peiho river and Pekin might be adapted for, and
several kinds of conveyances, including stretchers, cacolets,
litibres, carts, and hand-barrows, were therefore despatched to
accompany the expeditionary forée. As a considerable proportion
of the troops for the expedition was furnished from India,
dhoolies were also sent, but they were found too heavy for the
Canton and Hong-Kong coolies who were enlisted to carry them.
Six hundred dhoolies were consequently manufactured in the
country, the weight, including the pole and furniture of each,
being reduced to 58 lbs.  “ They were each composed of a light
* frame of wood, upon which a cane bottom was stretehed, and
“ this was suspended from a bamboo pole by means of thin
“ slings of irom, which, being jointed, could be laid flat, and the
“ dhooley readily stowed on board ship. The pole: passed
¢ through an iron hoop at the top of each sling. Over the
¢ whole a light canvas cover was spread as a protection against
“ sun and rain."® These dhoolies were constructed in the
expectation that they would answer for hospital or ecamp bed-
steads in case of their not being required for the carriage of sick
or wounded on the march. At the conelusion of the campaign

-

Inspector-General Muir, C.B., the principal medical officer of

the army, noted among the practical results deducible from the
experience gained in it, © that there is no kind of sick transport
“ equal to the '1"10'”['3}'1 but that the dhooley or litter made use
“ of in the past campaign is atill capable of improvement.”t To
thig observation a note is appended, that an improved dhooley
had since been designed, which it was hoped would meet every
requirement when human labour was made use of for the carriagre
of sick. i
A'pattern of the dhooley made for use in China in 1860, as
well as of the improved dhooley here referred to, are in the
Museum of Military Surgery at Netley,} torether with eeveral
maodels designed to illustrate other proposed improvements in the
construction of these conveyances. The principal objects soucht
to be attained in the alterations in construction shown in these
patterns and models have been three, viz.: 1. Diminution of
weight ; 2. An improved plan of package of the several parts of

* @ Medical History of the War in North of China,” by Inspector-General Muir
CB. ; “ Army Medical Reports " for the year 1360, p. 377. f

1 Op. cit. p. 394,

¥ See Catalogue, Nos, 12974 and 12284,
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the conveyance for its better stowage on board ship; and 3. Pro-
tection of the feet of the dhooley from accidental breakage, either
in packing or on the line of march.

I will br iefly allude to the three objects just noticed.

1. In regard to diminufion ¢f weight, it i8 not probable that a
lighter tllmul&v can be made to be really serviceable than the
dlmnlcy made for use on the occasion of the China war of 1860.
A stout China bambeo pole weighs 16 lbs, leaving about 42 lbs.
for the weight of the dhooley, which is thus reduced to nearly
half the weight of the ordinary Bengal dhooley. This diminution
in weight has been obtained by omitting the head and foot cane-
work pieces, as well as the framed top ; and by substituting light
canvus for the heavy painted canvas cover and sides, as well ns
light iron uprights for the wooden ends bound by iron, of the
Indian dhooley. The effect of these changes has been to lessen
considerably the space within the {'ihnnlej. when it 18 closed, and
to lessen the power of resistance of the curtains against wind.
The curtains should be stout emough to prevent them from
flapping, as well as to prevent rain from beating through the
canvas upon the patient. It will require experience to determine
how far the rod iron uprights will answer for general service.
I am informed that the iron uprights of the dhoolies made in
China in 1860 were often broken, but that they did not afford
a fair test of strength as they were hastily made for the special
occasion for which they werz wanted, and the iron was not of
best quality.

2. Facility of package is gained by the iron ends being jointed,
but not more so than by lInspector-(izeneral Taylor's proposed
plan, in which wooden ends were retained. In the China dhooley
of 1860, the iron ends were secured oufside the two rails of the
horizontal framework of the cot. This prevented them from being
folded down below the top of the framework ; indeed, the arrange-
ment made them project a short distance above it, and to that
extent increased the space required for stowage and the liahility
to injury. In the improved China dhooley the iron ends are
arranged to fold down within the side rails of the cot, so that no
additional space whatever for stownge is required, so far as the
ends are concerned. A very J.IIE"C'I:'III.':I'I.H contrivance in this
improved dhooley is the manner in which the feet are removed
out of the way when it is prepared for storsge or package.
There are only two feet, they extend to the same width as the
dhooley, and are each ca-npuscd of two vertical iron pieces con-
nected together by a horizontal iron rod. They are secured in
their places a few inches from each end of the dhooley. The
horizontal rods of these frames rest on the ground, and at such
angles, viz., about 30° with the horizontal cot-part of the dhooley,
that the gréater the weight upon the cot, the firmer will be the
support afforded by the feet on which the cot rests. These feet
are securely conneeted with the upright iron ends, near to the
joints by which they are enabled to be folded down within the cot;
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and the connexion is so mechanically contrived and adjusted that
the same movement which causes the upright ends to fold down
upon the upper surface of the canework bottom of the cot, causes
the feet to fold up and be brought into contact with the unrder
gurface of the canework. The connexion iz simple, and does not
appear likely to get out of order. Thus no demand of space is
made for stowage but that which the size of the cot itself
requires, and one cot can be laid upon another in direct contact.

3. Protection of the feet of the Dhooley from breakage—In the
attack upon Canton, in 1857, a source of considerable incon-
venience was the frequent fracture of one or other of the feet of
the dhoolies, and the constant succession of jolts inflicted on the
patients within the conveyance by some of the feet coming into
collision with irregularities on the surface of the ground, especially
when the bearers were moving up an inclined path. This detect,
on the oeeasion named, was partly owing to too great lé.-ng_';ﬂt of
ihe foot. The mode of suspension of the dhooley from a pole
resting on the shoulders of the bearers unfits it for use on steep
inclines; and, in consequence, other modes of conveyance, to be
mentioned presently, have been adopted for the hill countries of
India. In slopes of moderate declivities, trained dhooley bearera
manage to maintain the cot in a horizontal plane, by the two bearers
at one end thuping in |}]-nlmr1i+m to the E—'ln];i’, while the bearers
at the other end maintain a fully erect posture. But as the cane
bottom of the cot is only about seven inches from the ground on a
road that i perfectly level, it can be readily seen how bearers, not
thoroughly versed in the use of this special form of conveyance,
would be likely under such eircumstances to strike the feet against
gmall mounds or other impediments in the road, especially if the
feet were of unusual length. So great was theinconvenience felt in
the Canton war of 1857, that ]:lspnctur-{jmmrul Tir. Anderson,
who was on duty there at the time, has informed me they had to
have the feet removed from all the dhoolies. = Profiting by this
experience, the feet were made so short and strong in the China
dhoolies of 1860, that, joined to the fact that the roads over
which they were carried proved to be generally level, this incon-
venience was not felt. But in the improved dhooley, the ingenious
contrivance, just now described, by means of which the foet are
folded completely out of the way w hen the dhooley iz packed and
not in use, would certainly prove a source of trouble when the
dhooley was in use, if the road happened to be rugged or much
inclined. For as the-feet fold up when the ends fold down, so
they unfold when the ends are raised for carriage. They are eight
inches in depth, and, theretore, under similar circumstances, would
give rise to the same objections which were experienced in the
Clanton war of 1857,

The following illustrations will serve to indicate the form of
the dhooley which was eonstructed in large numbers for use in
China in 1860, and of the dhooley which has been proposed as an
improvement upon it.
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Fig. LEV.—End of improved dhooley. Fole-ends P
fixed ingide the frame of the dhooley and con-

188 Improved China Dhooley.

in China during the war of 1260, Pole-
fixed outside the frame of the dhooley.
"|11,.s|_-':|.|||, H]u,-{'. o 1,228 a.

K- <

nected with folding iron feet. Mil. Surg. Musenm,
Spec. Mo. 1,227 a.

Dr. Francis'im-
proved dhooley.

Among the models of improved dhoolies in the museum of
milifary surgery, several suggestions are r-x]sihitmi for substituting
pliable ends of rope, or leather straps, instead of nigid ron tr"1 55
but as these contrivances bring the convevances within the ecate-
gory of ‘muncheels, the remarks upon them will be mr]m‘ml
those upon thi is Llllm variety of {'umt}mu e,

b.mg’unn -Ms LJ{m; Francis, of H.M.%s Tadian : Army, has FLJHWU‘!EE]
gome improvements in the present form of Hul*rﬂ t]llunh} Add-
mitting 1t to be a most valuable mode of transport, he olijects to
its bulk, weight, and division into so many separate parts. He
advocates 1ta ]H_mrv made '||c>'h[, {'rll:-ll"]l 1o ]:'I(" carried |L'I\ two men,
and that instead of one pu]u. there should be two, the bearers
::‘.,11“]m;_1; between them with a latll‘: 1‘:!:-|I'1;]; on each ‘-|'l|.'ll.1]di'1 a3
the Bareilly dandie is sometimes carried. Althongh this mode of

arrying is ]::cuh ar to the hills, Dr. Franecis thinks that bearers in
the ].] ains, though they would at first raise some opposition to it,
might ultimately be induced to adopt it.

’I he l-u[l-.“r"ﬂ]!" iz Dr. Francis’ deseription of the manner in
which he proposes to carry out his ..I'i"l"'l."!‘[':"'fl alterations : —

“ To allow of a bearer -l<t|:1|]u| ¢ comto rtably between two poles,
the breadth of the litter must be reduced. As at present made,
the dhooley is unnecessarily wide. A width of thirty inches is

5
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quite sufficient, and the two poles might pierce the litter, at a point
towards the centre,~not necessarily at each extremity, as now,—
which wonld admit of fheir resting easily on each shoulder of the
bearer. Nor would this, in any way, disturb the balance of the
litter. Or, the poles might be run through four stout iron hoops,
fizxed to the four corners of the litter. 1 would propose that |:]|“_:
cm‘uring of the d]:mulﬂ,}f be made in one p[m‘.u. A IiE'ht frame,
{of bamboo, or other t"l:_;ht wood), covered over with stout ecanvas
made waterproof, would answer very well  Spaces should be
left for the poles (when these are thus conmected, ns at present,
with the Litter); but they need not be the huge, unwieldy, ill
shaped bamboo tranks, which add so much to the general weight
of the conveyance. Light dandie poles would be much better.
The shape of the covering should not be four-sided, like those
now in use, with a roof almost flat ; but rounded, like the roof of
a wagon, so that rain may flow off readily. It might be fixed to
the body of the litter, by iron hooks and eyes, admitting of easy
adjustment, and removal. A small doorway, on either side, fitted
with a waterproof curtain, would be necessary, with a window,
before and behind. The bedy of the litter should be made of the
lightest possible wood, consistent with solidity and durability ;
and for bedding, there can be nothing better than newar, fixed
firmly to the four sides, The reduced price of cotton will soon
render the universal employment of this quite feasible. With
newar, separate bedding is scarcely required, as it presents so
goft and yielding a surface in itself. A litter, so constructed,
with everything complete, should not weigh more than 60 lbs.
And this weight would be divided between two men. Onpe man
(vern. a banghy burdar) will carry a couple of boxes (the two
together weighing (60 Ibs.), one strung to either end of a pole,
which he supports on each shoulder alternately, with great
facility. I have known a Kumaon coolie,—notoriously the
weakest of all hill coolies, and even weaker than the majority of
bearers in the plains,—carry shot or potatoes, banghy burdar
fashion, weighing. 60 lbs. The weight of such a litter as the
one proposed cannot, therefore, be considered too mueh for two
men.

¥ The construction of the roof, aa propesed, will secure protection
nf__lrn’mat the elements. Under the present system, the protection
ig very incomplete.  In windy weather, the covering is apt to be
blown about, 1|3:1v'|ng the inmate exposed to wind; with rain, or
sun, as the case may be.

The framework, constructed as proposed, with the poles, ean be
removed  with faci]ily, {tllil:l_,‘ a3 great as that with-which the
present © belonminga™ of the dhooley are removed.

A The ordinary palanqueen used by Chinese officials is sopported
by long double poles and carried by two bearers. A short
traveree, fixed to each end, crosses immediately behind the bearer's
shoulders, and !]Eips fo i-:cep the [Hrll:s- S-!L'H.l.[}' and to equalize the
weight, DBut this 13 a comparatively small and light conveyance,
only a chair designed to accommodate s person in the sitting
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positiondit is not capable of carrying any one in a recumbent
positiorn.

The fgﬂowiug gketch represents the improved form of dhooley
suggested by Dr. Francis. He estimates the cost of manufacture
in India to be from eight to ten rupeca

Fig. LXVIL—Dr. Francis' impmwd Dhooley.
Should this kind of dlmalcf be found to be practically efficient

the saving that will be effected by it in conzequence of the reduc-
tion in number of bearers will be a most important boon, The
doubts that suggest themselves in regard -to it are, ita being
sufficiently substantial and resisting to withstand the unsage
dhoolies are ordinarily subjected to in long marches and field use
if made light enough to be carried by two bearers, and whether
the continued pressure on the shoulders can be endured by the
bearers for sustained movements along llm‘t‘!_f lewel roads, if mada
sufficiently etrong for ordinary use., With the single-pole dhooley
the bearer is enabled to relieve each shoulder Eltﬁmat{!lj‘, anid the

ressure i8 never of such a fixed character as it must be with the

onble-pole armangement, notwithstanding that the poles can be
supported from time to time by the bands. In the hills the con-
stantly shifting inclination of the surface of the ground prevents
an uniform direction of the pressure. These doubts can only be
properly solved by experiments, and the advantages that would be

ained by laving a dhooley capable of being carried by two
ﬁ:amm, other things being equal, cause it to be very desirable to
have the trials made. ;

The Madras dhooley.—The construction of the Madras dhooley
differs in several respects from that of the Bengal dhooley. Tts
general characteristics are greater compactness and solidity, closer
protection in very rough weather, with less capacity for package
on board ship, and less adaptability for a variety of military pur-
voses to which the Bengal dhooley is snited. It has undergome
]litlle change from the palki in ordinary use in civil life. It is
not eomposed of several parts like the dhooley alrcady described,
but the horizontal part, sides, and pole are permanently joined
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together, so that the whole forms ona structure. The pole does
not pass through the litter, but rather fssumes the character of
long wooden handles, being divided into two parts, each of which
is connected with the wooden framework which supports the
eanvag covering the ends of the conveyance. KEach handle is
firmly secured in its place by being screwed to an iron plate
within the end framework of the dhooley, as well as by being
supported by three iron stays outside. ‘The ends of the outer two
stays are bolted to the corresponding feet and to corners of the
upper part of the framework, the third and middle Bupports the
pole by a erutch and is itself fastened below to the frame of the cot
IJ._';- a serew and nut which at the same time secure the iron E:Iam
within the dhooley to which the handle is fastened (see drawings
No, LXIX. and No, LXX\) The top, sides, and ends are made
of strong painted canvas securely nailed to the framework of the
litter. The openings by which the dhooley is entered are situated
in the centre of each of its sides, and over each of them a curtain
falla when the dhucrle:,' i8 closed ; the canvas panels on each side
of these entrances do not admit of being opened. Hence both
ingress and egress are rendered more difficult than happens in
the Bengal dhooley. It is nmot possible to place a patient while
in the recumbent position within it, nor can surgical attention be
given to him, especially in the instances of injuries to the upper
or lower parts of the body, without great inconvenience to all
concerned. [Its fitness is thus obviously lessened for the purposes
of hoepital use or field servicee. When a patient is onee within
it, he is somewhat more secure against the aceident of rolling out,
and against the influences of wind or rain, than in a dhooley the
gides of which are formed by loose curtains, but by no means to
a degree sofficient to compensate for the inconveniences before
mentioned. Moreover, as the pole and coverings are fixed, the
Madras dhooley is quite unsuited for being carried into a hospital
tent and so forming a substitute for a camp bed. A patient ean,
however, remain in it in the open air with impunity. The follow-
ing illustrations are taken from a model in the Museum of Military
Burgery at Notlay.

{ Fig. LXVIIL.—Madras Dhoaley et
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The entrance curtain, ot door, of the dhosley iz turned over the roof and shows the
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“The Bombay Dhooley,

Crar, V. <_Er.||1 of Madrms ]]]mql._-!.;:-)

Cross pleses of wood sUpporking
ihe canvass

¥ Irom bar within the frame by which x, The |
thin pole 18 fstened to the ond of the [T Two anter iran stays
oboy, - The bar extends to the 7. Middle iron sy, supporting the

lower horlzon

I parl of, the frame pole, and secured at b,

ingo which it 15 inseried and secured sam fstening which secnres :'Iw
bop the serew and oot indicated ag &, bar shown in E‘\:n. 1.
Bomhbay The Bombay dhooley resembles the Madras dhooley in constrige
dhoaoliy. twen, with the exception that it has the gidde canvas curtaing differ-

ently arranged. Instend of a partial opening in the middle, the
whole : H[l:' curtain can be raised together, and by this :m--ms a
patient can be carried on a matirglss and en wwily laid on u'm Cane-

work Dottom without any change of posture. This gives it a f

superiority over the Madras dhooley.,

Secrioy II.—0O¥ THE PROPOSED EMPLOTMEXT OF DmooLies

IN EUROPEAN ARMIES, AND OX 'I'EIJZJl:hl.:zii-'. IN Inmia, et

Fropossd :“"'.- The introduction of ‘dhoolies into European use lias been not
}{;‘_j;ﬂ:'?;-' unfrequently advoeated, © A proposal to organize an estabhishment
|,-|-"-,.,,I nse in 1||‘ :Hm-;;ub:} ]1|’“|.I'1 I3 h|1' HET '-'I|_l. in '||||,, l:_|;|||||_":|,|| War was Ime |4_t¢ L[]
; . the Government some time before the ¢ campaign opened; and was
ted for urged deveral times while it was in progress. As early ns
nent in el iry 1864 Dr. Brett, a retived sor geon of the Bengal Medieal
cnmpalgn, Staff, laid before the Director-Gieneral of the Army Medical De-
Dir. Brott's partment a plan of this kind, and the Director-General approved
dhreolics, of it.® In May of the same year this gentleman was sent offi-
Dr, Brett sent  cinlly to Turkey under the authority of the General commanding-

to Turkey to in-chief, and with the eanction of the Se 1*!‘1’*tul_'| of War, for the
OTERmEe i

Turkish corps  PUTPOSE, BMODE ot liers, of organizing a Torkish Hospits al Corps

;-r' dbsoley- - of dhuulw-h{'.n ers, In Jaly 185 4, at Varna, Dr. Breit submitied
MArCre,

to Lord Raglan a plan of organization and estimate of expense of
the proposed corps, It was to consist of 800 Armenianz, raised
through the medium of the Turkish anthorities, with petty officera

* The dhoalies which Dir. Tireit T o ed for nse in the Crimea, 'I||:l'.|'r'i‘| constreted
on the sume prineiples as the Indian u.l--l:-l' %, had indis-rubber cw ns and pitlows
which wens inflateable at |.-| ASIEEE, "l“lll‘lu W rind JI wht wand porls b i,
The construction alsp admitted of their being readily separated into detached paris
o fxoilitate package.
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Dhoolies as Articles of Field Equipment in Europe. 198

acquainted with English. Lord Raglam did not, however, approve
of the project; chiefly because he had no éxpectation that Dr.
Brett would be able to raise an hospital corps of Turkish subjects
which could be relied on for serviee in the field, as well as from
the difficulty there would be in finding natives who eould commu-
nicate int{.‘ll‘l‘gﬂﬂ}' with the |‘lng]'|.i]'|| t,rﬂupra." The scheme was
consequently abandoned. In July 1855 Dr. DBrett renewed his
proposal, but, other hospital attendants and ambulanee conveyances
having been then formed, it was not entertained. The use of
dhoolies, to be carrietl by Turkish porters, was urged by gentlé-
men from several other quarters. To one of these sentlemen, in
a letter bearing date 14th Febroary 18535, the Director-General

replied :—* [t has been found impracticable to get the porters of

** Constantinople to venture on the field during or immediately
“ after a battle. I' am aware dhoolies are very good, and they
* wounld no doubt be usged, could we secure the number of bearers
* which'it id'gasy fo obtain in India.”

In 1859 Ht“.‘l.ﬂ’—ﬂﬂhémm Dr. Williamaon urged in' his work en-
titled *“ Notes on the Wounded from the Mutiny in India,®t the

“imporfance of having dhoolies as a regular part of the fiald equip-

meut for armies in Europe, from considering them  to be more
perfectly adapted to the conveyance of sick and especidlly wounded
men than any other conveyances. This officer recommended that
a.euitable supply of dhoolies should be procured from India and
kept in store until required for use, and that, on’ war breaking
out, bearers should be immediately called for from India for duty.
Indépendently, however, of the difficulties which would” be met
with-in the employment of patives of Indis—on account’ of the

‘disenses find mortality which would ‘certainly previil to' a great

extént among théem in a northern climate, their religious pre-

“judices’ and peculiar habits, and the number' that would be

required, not only for ordinary service but also as sopernumeraries
to replace those who fell sick—other insurmountable’ difficulties
have arisen to prevent such a scheme from being carried into

execution.  These difficulties will be noticed presently.

The Indian dhooley has always been praised ‘as one of the most
ensy, if not the most easy and eerviceable kind of conveyance ever
designed for the carriage of sick and wounded nén. It has been
Lield in equal estimation by military and by medical officers. Its
universal employment by the natives in all parts of India as a

~vehicle both for short cireuits in cities on the ordinary purposes

of business and visiting, as well as for long expeditions of many
hundred miles in distance, sufficiently proves its adaptation to the
general climate and habits of the people of the country. It is
not to be wondered at, therefore, that some persons who have
experienced its advantages in the East, judging from' that expe-

* Bep'Coples of Correspondence in o pamphlet entitlid “ Tir. Thrett's Huospital Am.
“blances 3 with o Bater to the Duke of Neweastle, reapecting his mnission to thie
¥ seat of war."” Lond. 1854, *

1 ® Notes on the Walhinded feom the Mutiny in India,™ by G William=on, MDD,
"BloffSurgeon, Loud, ‘1859, page 123, ! ;
23014 N
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Cuar. V. rience only, should have advocated its introduction into countries
— in-which it is at present unknown except by repute.
| li;:.:pl;ru:ulirm_nf ; T]II::I"L:, i3 no {lirilli::u’li%y in explaining the sources of the exgremely
m:'“ﬁ.:‘;:l"’ﬂ" lllg!'l E811mation in ‘n.']_!lt:l] the :lhnulcy has :th:l:.'::'. been held as o
which dhoolies Means of transporting sick by those who have been practically
are held s aequainted with it. . The patient while earried along:in a:dhooley
"ll[fi,f”n"r:'" has all the comfort and advantages, before described, belonging ta
2 Tye the horizontal position, which are so cssentially necessary for
ense and repose in an Indian elimate; he can freely turn and
move hlﬂ_limilz:g; in the day time he is protected by it from the
gun, at the same time that he can admit any breeze that may be
stirring ; at might. it is not only a bed, bug-=a place of shelter also
tp protect him from dews and cold, in ease no tent or bungalow
is at hand. It admits of the carriage of beyepages, food, medicine,
or any small article that may be necessary for the patient’s use
during the transport, The well-trained, easy, and yielding treasd
of the native bearers obviates any jolting or unpleasant jerk, and
simply conveys to. the bamboo pole from which the dhooley is
suspended the glizghtest undulatory movement in harmony with
their step; so slight, indeed, that it is only just perceptible to the
recumbent patient within when his attention is directed to the
subject. In ‘watching the progress, however fast, of a train of
dhoolies, nothing can be more remarkable than to observe the
extremely littlg motion which: is manifest in each single convey-
ance itself, There is no swinging from side to side, or rocking ;
the bearers have no  high action;” their feet just clear the sur-
face of the ground, and the iden is conveyed that they are rather
mshing along the dhoolies than carrying them, An glmost perfect
{[a\rnl, so extremely important as regards the éase of o patient, ig
preserved by the peculiar broken step with which the four bearers
march. The hardly noticeable elastic movements,pf the. bearers,
together with the monotonous chant which they usually maintain
on the line of march, often prove to be a source of. beneficial
influence ; for they not unfrequently serve to soothe into sleep the
invalids to whog the blessing wauld be denied in a hospital on an
ordinary bed. Contrast these advantages with the usual sensa-
tions experignced in the other conveyances for the sick in use iy
India—the vagious kinds of carts, the conveyances borne by
glephants andccamels—and all surprise at the very great partiality
gxpressed for the dhooley will cease,®

* The dhu"lc}'_'lwup{lr$ af I:|5|_L[:| have been 1:|l:|'|:r.'\11 for hui.L'lg a 1'|!Il.|:ﬂt Wi]ﬁﬂﬁ' il
laborions class of men, exhibiting bodily endurance indesd to a surprising extent, and
almost always well behaved and faithful when trested with due consideration and #@
little Kindness,  During the Indipn Muging the dhooley-hearers :'|.!II:||.'EI||:-.1 to the
European regiments were generally faithful, and frequently exposed their Lives on the
fleld of action, although at this time, on account of the great and widely-extended
demand for these men, Inbourers were sometimes hired and employed whoe had not
been regularly trajned for the occupation. . The late Duke of Wellington showed his
fppreciation af their services in the Mahratta war, in 1803, by issuing a general -'ml::r
in which he desired that * in consequence of the great labour of dhooléy-bearers in
¢ the public service, and the important services they have rendered in removieg the
u wounded men fo the ]'.l'l:'nl.liiul.ai after the Ipte baitles of Assaye and in the plaigs of
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The dhooley possesses another useful quality. It admits of the
[I!:J_E}' EI|IIJ]:‘L1::11,i0n of mechanical means for suspending limbs that
have been fractured by gunshot. A broken leg or.thigh, after
heing supported temporarily by splints, plaster of Paris bandage,
or other means of protection, can be further materially pretected
against the effects of the least shaking or movement during. the
transpart by being slung from the eross-pieces of the framework of
the raof of 4 dlibolcy. “:Il‘:ng the Indian rJH.JH:I_".' thiz was done in
many InAtanecs, Not 1_5;||[J,' ;_Tn‘,'ul. [}:ﬁ]l ta the LIf‘::i!ﬂE]t. wias pre-
vented, but the chances of the surgeon having to resort to ampu-
tation were lessened by the. plan, especially when the transport
had to be continued for several days before a permanent hospiral
;:mjl:I be reaclicd,  I'has E:upnri:lt]t :'I.l!'.-'::l.l'l!il._'_:l." cannot be obitained
when any of the roofléss conveyances, such as stretehers o mule-
litiers, are employed. . Neither arc elinging appliances so easily
adaptable, as a gfjrmr:ﬂ rule, even to covered wlieeled wvehieles,
|;|'|.1.':1|:__; to the uanal distanee of the roof from the bed on which the
patient lies in them. Thus the combination of the many gowd
qualities possessed by the dbooley renders it the most perfect kimld
of conveyance that has ever been constrocted, or is perhaps eapable
1_.-f vr!-l';uwlrlh:;l:iuu.uJI for the removal of men cllﬁirl'ing from fracturds,
whether simple or compound, of the lower lunbs,

But admitting the existence of all the peculiar and . valuable
advantages just deseribed, cireumstances have ocenrred materially
to interfere with the employment of dhoolies, even in Indin, /
change has taken place, during the last eight or ten years in the
labits of the native population of such a nature that the elass of
yeople from which the dhooley-bearers were principally obtained is
now leazened to an extent that renders it Empnﬁﬁil.ltr to obtain the
requisite numbera. for service. At one time, in any of the principal
cities of India, o thousand bearers could be obtained without any
difficulty at a day’s notice ; now, in the same places, a hundred
could ' searcely. be obtained. notwithstanding the temptation of a
greatly wicressed rate of pay. Formerly the prejudices of caste
to a great extent prevented emigration; thére were comparatively
few pubhie works demanding labourers in large numbers; the

i=
u:]'-:-.m:tmla for the culfivation of the land were :I"l!dll]i]_‘,." met Tj_y the

ordinmary agricultural population: and there were comparatively
few wheeled ecarriages used, especially by natives, for purposes of
travelling over the country. But of late years, emigration to

* Argaam, & dongtion of two siar pagodas be given to each maigiey, and one star
* pageda to each dhooley-bearer in the pulilic sérviee’in the Madras establishment.”

I had the opportunity of observing the character and the habits of the Madrasses
as compured with the Bingali dhooley bearers in 1858, when about 250 men of the
former were attached to my regiment during a mounth’s march and for some time
afterwaurds ; and in physieal £trength, as well as in respect to the order and discipline
preservid mnong them, they exhibited w very favournble contrast with the Bengalis,
Hut 1t 18 only fair to mention that so many of the regular bearers hud been ahsorbed
in providing for the wants of the armies. in the field in Bengal and Oude at that time,
that most of the H-I:"I:I',:il-;iﬁ with me were little better thin common conlies, while the
Madrnssees were men who followed the regular openpation of bearers.  The regular
palki and dhosley-bearers in lower Bengal belong to s distinet caste, snd come
chiefly from gue provinee, the provinee of Orissu.
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Demerara and other parts of the West Indies, to Mauritins, and
elsewhere, has been systematically proceeding in a continued
strenm ; railways have been in course of construction throush
1".|.L'i4:13~; parts of India; tea, coffee, cotton, and other IJln.ulatiuT;a
have increased to a vast extent ; and gharries, or wheeled vehicles,
have been gradually dieplacing palkis for private nse. Hence it
15 that the people of the bearer class have been disappearing,
either from having left as emigrants, or from having found more
constant and profitable occupation in other pursuits. The dearth
of dhooley-bearers appentrs {o have been first specially felt in the
Madrs l’rﬂ:-.aidem:}'. In October 1857, the Commissary General
from whose department the supply of the dhooley-bearers for the
public service is always obtained, wrote to the Military Secretary
to Government, Fort 51# George, as follows : — I have the honour
* to request you will be good encugh fo bring to the notice of
“ the Right Ionourable the Govérnor in Council, that the
“ adequate supply of dhooley-bearers for the carriage of sick,
* especially in the eouthern part of the presidency, has become
“ very difficult ; the result is, that when unusually large bodies of
“ troops have to move, it is quite impossible to obtain the servicds
of a sifficient number of dhooley-bearers without sending a
*“ great distance for them, such as to Berhampore, &c, in the
“ morthern divizion, involving much expense and delay in thefr
“ collection.”®  Similar difficulties were experienced in other
parts of India at this period, owing to the general demand for

Impossibility of dhooley-hearers for service with the troops in the field. General

abtaining the
requisite num-
ber of 1i]|l.:||]q'_l.-'-
bearers in
India during
the Sepoy
mutiny of
1856=58,
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t]'l.j.' deficiency
of dhowley- .
!H’ﬂ:l.hlrs |-|,'|_
India.

Anson was detained fourteen days ‘at Meerut at one of the most
ANX10US I"L'l'ii?'llé of the Indian l\lutin}f, owing to the im[:mihilit}f
of procuringthe necessary number of bearers. :

The great pressure at this time for dhooley-bearers, in order fo
meet the wants createéd by the measures adopted for defeating the
native troops who had mutinied, undoubtedly increased the
difficulties” of obtaining them in the requisite mumbers; but,
independently of the exceptional circumstances of that period, the
gradual diminution, and present dearth 6f men of the bearer class
in India are facts notorious to all who have been led to inguire
into the subjectf. Thé subject has been for some time pasta
wafter of anxious consideration with the Indian government; has
on several oceasions led to consultations and experiments, some of
which will be referred to hereafter, on kinds of conveyances Lest
adaptéd'to act as substitutes for the dhoolies ; and at the present
time forms the subject of one of the questions which is engaging
tlie attention “of the ganitary commissions at the three pre-
sidenciea,

* Military Department. Proceedings of the Madras Government, No, 4450, gFx-
tract from the Midutes' of Consultation, Bth December 1857,

t See o report on the improvement of the means of sick conveyance in the Madras
army, by Inspector-General I). Muaepherson, dated 6th November 1857, then acting
Liarrison Surgeon, Bangalore,  See also the evidenes of wy colleague, Professor
3Tm‘:'|k.':l.l'|. on this .hl.thL'-.‘tt before the Commissioners ﬂ|l]:-||5:|[q|.1 Lk iJl:l]u.i.l.‘l_' imto the sani-
tary state of the wrmy in India,
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A]Hmllﬂh, however, the deficiency in the available numbers of
the bearer class, and., the improvements in means of communica-
tion along the principal routes of India, will prevent dhoolies from
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Caar. V.

Ihoolies not
likely to ba

ever again being used for purposes of sick transport in the propor- wholily dis-

o T whial thmr were used previously to the last eight or ten
years, it 18 not lprull.!]:]i}. that they can ever be “]mll'. {II"-III&!'I‘:-IEI
with in.field service in India, W hen troops are moving otherwise
than by railway, so long as they are |1nr|3!l|mrr along grand trunk
lines, and the roads are good, wheeled ambuls ance. conveyances
may be found to meet all “the necessities of service. Buf when
the troops are L:iﬂ;nﬂ,{! in hill or jungle warfare, or are dispersed
over the country in moveable columns, as they were throughout
the period of the late Indian mutiny, murLlhncr across districts in
the plains without any regular means of internal communication,
without roads or, bridges, and meeting impediments of all kinds to
oppose their progress, wheeled transport would be little better
than an incumbrance, and the dhooley will most probably still
remain the only kind of earriage to be 1|{'|1LI'I.||NI upon for the safe
conveyance of those who fall” sick or are wounded on the way.
The habits of the l,tmplp of India; the ease with which the men
who form the class of bearers manaze to provide for themselves
under circumstances where great -:Iuﬂmultv would be experienced
in procuring the necessary furage for transport animals; the facility
with which the d'fficuliies interpoced by the ulm:-uu- of regular
menns of communication are overcome by natives trained from
infancy to meet them and to understand signs which are meaning-
less to slrmgeur thiese are all greatly in favour of the use of the
native hand-litter, as u:miuuui with any other mode of con-
veyance, under the eircumstances just described,

The probable necusmt} for the continued employment of native
conveyances in_time of war in certain di-tricts of India was
pointed out by Sir Patrick Grant, when Commander-in-Chief
of the Madras Pr esidency in the summer of 1858 , While
acknowledzing the need of an improved -«wtt_m o ambalatics
transport for the army, Sir P. Grant observes.* * But there are
¥ still divisions where the practicability of bringing it.into use is
more than questionable. Those who have sha um[ in the cam- !
paigns in the Kimedy and Goomsoor jungles are aware of the
utter hopelessness of attempting the use of any description of
sick carriage but the muncheel. The same may [ﬂ‘nh:llrlj b
said of North Canara, and unfortunately, those engaged in this
jun;_ﬂ.c warfare g{.'ﬁ{!mll_\. need 1’!:—1|1‘|1I5_{l_, more tl|,m [Im zharers
of any other Eﬂ'l'l'l'l'?il'.l'r_rﬂ, for tlanLI_'_gh I,.|1'g:1'4_' are fewer who sufter
from the hands of the enemy, there are few indeed who do not
succumb to the deadly mﬂu{-m,L of the climate, &ec.”

(:LTI{'F:I] sSir William H;Imhhi_ld has also H{[‘L}T’!ITI:'T -'|.]~n'1:|m] aLr: inst
changing the system of employing dhooley conveyances fur ambu-
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* Remarks 1'-'\ the Commander in-( |!||1f Sir Putrick Grant, transmitted by letter

'...ILI:"

from the (uartermaster-General of the army, Head  Quarters, Ootacamund,
1858, Na. 170, to the Sec retary to Ll:l‘.rrull.u,zll Militar ¥
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lanee purposes in Indin. e has objected even to reducing the
numbers of the dhoolies and dhooley-bearers ordinarily entertained
by Government., And not only has Sir William Marsfield advised
that these meanz of sick conveyance should be maintained to théir
full complement, but ‘that dhooley-bearers should: be epecially
nurtured and supported by the Government to prevent them
from decreasing in numbers and perhaps becoming, as a race,
almost extinet. In a report upon the comparative utility of
wheeled ambulance conveyances and dhoolies for .field service
written in 1860, when the gubject was under discussion at the
instance of ‘the Military Finance Department, Sir William wrote
as follows :® “ Ambulances (carts and wagons for carrying sick)
% are admirable az long as there are metalled roads. As in
* Rurope metalled roads appear in every direction, and as, besides,
“ bearers are not to be had, there are no other means of carrying
# gick and wonnded than carts and wagons. In India, on the con-
* trary, directly a general moves from the line of a trunk road his
“ carts and wagons become almost useless, - e s sure the Fi-
* nance Commission would allow this if they had an opportunity of
“ seeing the rearmost carts of such a small thing as a divizion of
5,000 men trailing in at the end of a column after a march of
“ 10 milcs across country. These carts, including ambulance
“ carts, mrive eight or ten hours efter the troops, perhaps even
“ mot till the middle of the next night. Lord Clyde had good
“ experience of this in his Oude campaign, in which he was
*“ obliged to move across the .common country roads. The
¢ medical authoritics were under the absolute neceesity of aban-
“ doning their ambulanee carts, or otherwise their sick men would
“ have been day after day exposed to the weather. There is
“ nothing, therefore, in Sir W, Mansfield’s opinion g0 much to
“ be deprecated as reducing our old eystem of dhoolies and
“ dhooley-bearers,  On the whele he would rather seec the
“ number of combatants diminished than that of the dhooley-
“ hearers. Ilis experience is founded on observation: of the
“ campaigns of Lord Gopgh in-the Punjab, which were altogether
¢ carried on away from metalled roads, on tedious operations in
% the Peshawur T[I.”lf_‘_‘g.‘ where there were no roada at all, and
“ again in all the recent affairs. Ag regards moveable columns,
“ it may be held as a certainty that they will always have to
“ operate away from metalled roads. It should be borne in mind
“ that dhooley-hearers should be kept up in India very much as
“ if they were a breed of draught aniwals, The Finance Com-
“ mission is possibly not aware that there is already a great
“ {alling off in this description of labour in conzequence of great
« posting roads having been opened of late years. It may
“ be assumed that, as the railway system becomes more and
“ more developed, the dhooley-bearers will forget their craft,

* (uoted from a printed Report by the officiating President of -the Sanitary Com-
mission for Bengal to the Secretary to the Government of India, Militery Department,
dated Caleutta, January 18635,
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t and devote themselves altogether to other labour, Now itis Cumar. V.

" easare for the efficicncy of that the . 2
st ¢ ghould be maintained like gun bullocks or cavalry horses. 1t peiey o

bt ¢ would, therefore, seem to be a very bad cconomy to reduce * ;”:f"“ bhforat.~
3 ¢ them numerically. It may be instanced that during the recent nhtatte
Bn “ pampaigns, m-riﬁg to- eauses :;irm'i:—xnn:ntii:lrmﬂ, f:umm_imri:-.h

8 « officers had far mote difficulty than formerly in supplying the

. “ ypequired dhooley-bearers.” :

Sir H. Rose, when Commafider-in-Chief in India, enfirely
coincided in thé views expressed by Sir W. Mansfield. Sif H.
Rode wrote: * There can be no douibt that for the requirements
¢ of India no svstem can be introduced more effectual than the
s dhoolies or dandies as heretofore {~|]1Eflu-:.'{r11, by which means
¢« wounded men could be transported from the hill side, broken
¢ ground, or other locality, where they were struck down, to
« their respecfive hbspitals, and that too, over ground of any
“ pature.”

« With geference to ambulance wagons, they dre convenient
and comfortable for traversing made roads, but totally inapplicable
for use with troops operating in dighiicts off the main lines of b4
communication, and thercfore cannot be applied for general use
in Imdia, where operations necessarily require a transport suitable
for crosa country purposes. Ambulance wagons have been used
fur some time past in the Peshawur division, and the result of their
adoption has been to prove that, while extremely useful on the
trunk road, they are subject to constant breakdowns, even on
such a [air crogs country ropd a8 from Peshawur to Talozail at
the foot of the Cherat ILill; and, moreover, their general adup-
tion, in lieu of dhoolies, 12 impracticable from the impossibility of
employing them in mountaing, or difficult raviny country.”

The recommendations of the ”L.'ll;_‘.:ﬂ Emﬁ[:ll'}' Commission in J H;"I;L.’-— :}rlf-fﬂ'll.rf-'#
the report of January 1865 already vited, so fur as the (uestion .:rd:-;;a.-.f ey Pgacqal.
of the number of dhoolies to be issued for the serbige of Diritish s
troops” in India, irrespéctive of any whetled ambulinee convey-
ances ‘which niight “be added to them, is concerned, were the
following :—That the two dhoolies “allowed by regulations to
reciments in cantoniments should contiriie to be issued as before,
‘I'hat each battery of artillery should be allowed one dhooley to
itself, instead’of one dhooley to two battéries, where two batteries
are brigaded together. That on fn- ordinary line of march the
proportion which dhoolies should bear to other kinds of sick trans-
port, such as ambulance ®agons, is one-half. = Taking, therefore,
the averaze number of sick for whom transport is necessary at 5
pet cent. of strength, 25 dhoolies would be- the complement for a
regiment 1,000 strong. Lastly, the Commission recommended
that the number of dhovolies allowed by regulations for treops on
field service should not be reduced, azs no wheeled ambulance
r.:;}m'cyanues could be safely and advantageously substituted for
them,

- i L i
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Secrien 111 — CowcLusions RESPECTING THE ESSENTIAL
QEALITIES 0F DHOOLIES AS ARTICLES OF AMBULANCE
KquirMESNT.

¥rom the opinions expressed and the reasons given by the
eminent authorities just quoted, as well as from the weight
which must be attached to the recommendations of the Bengal
Sanitary Commission, the conclusion seems inevitable that for a
long period to come the dhooley will continue to form part of the
hospital field equipment in India, If, therefore, further impraye-
ments can be devised in their construction, if, for example, theix
weight can be diminished consistently with preserving their
fitness for service in all other respects, their cost lessened, their
capability of stowage in respect to economy of space be increased,
such matters are well worthy of attention, both from being
caleulated to improve their efficiency in fulfilling the purposes for
which they are intended to be employed, and from lessening the
difficulties arising from the want of trained bearers for theip
carringe.  Whatever :sugrestions: may be advanced in these re-
spects, in considering them it is essential that the following,
which are the chief points to be looked for in a good dhooley,
should be always kept in: view, viz. :
st Construction to afford the greatest amount of ease, fitness
as regards position, and proper support for wounded and
gick men.  Facility of placing o badly wounded or very
infirm patient within the dhooley while: ke is lying in a
horizontal positibn.
I‘| 2nd: Lightness, consistent with strength and' durability, bear-
! itig in mind the usage to which !dhoolies are usually
subjected on service In campaigning,
drd. Simplicity of' design, with a. view: to capability of easy
repair, by means ordinarily available: in the districts
i where dhoplics are liable to bé employed.
| 4ih.: Such a; connesion, between the several parts of which the
conveyance is. composed that the risk of the whole
machine heing rendered useless by the casual, absence of
any.-one or morg of them may he obviated. .
Athy Adaptability, for carriage in accordance with the: habite.of
l' the hearers.
\l6th, Adaptability, for, package and stowage on, board , ship, pn
land conveyaneces, :l,nd,il_‘l store. ;
\Tthe. Means of protecting, patients against rain, sun, dust, &c.,
F';| with eufficient space, within the cover snd curtains for.
| frec agratipn.
] Bt Capability. of uge in the field as a substitute, for a hospital
. bgdstead.
' Of, a]l the dhoolies which. haye been described in this chapter:
the, Bengal dbogley meets the eight requisites above named, taken
as,a whole, mogt fully ; but ig certain particulars, especially as to
lightness and adaptability for package and stowage on board shipy,

e —
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it offérs much room for improvement. The alterations suggested
by Inspector-General Taylor, C.Bi, already deseribed, would
ni;y.-iutc the latter defect, and, to a certain extent, it i§ hﬁ]im:uﬂ,
the former also, and they seem to be well worthy of practical
trial. The plan advocated by Surgeon-Major Francis deserves
also a full and complete trink

Sperion IV, —On soMe oTUER ForMS OF lNASTERN
: CONVEYANCES.

The Palki—The description previously given of the Madras
dhooley answers very nearly for that of the ordinary palki, which is
usually known ameng English persons by the name of palangueen.
Its general arrangement is the same, but its construction has a
more solid and permanent echaracter. The entrance is effected by
a double wooden door in the side. Each panel of the door is made
capable of sliding in a groove up to the end of the conveyanee;
thus affording a wider opening for getting in and out, at the same
time that both panels are under the control of the person within
the conveyance for aperture or closure. Palkis sometimes have

anes of glass inserted in the end panels, and, being chiefly
intended for civil life, are often fitted with drawers and other
conveniences inside, and are highly ornamented.

Mauncheels.—These differ from dhoolies in being unprovided with
a fixed framework above the cot. Instead, the cot is suspended
by cords, chains, or other meansof a flexible kind from a Ynle, OVer
which a curtain iz thrown and extended to the sides of the cot, =0
us to sereen the person within from the glare of the sun, or from
damp. The flexible nature of the ends by which the muncheel
is earried renders the conveyance far more portable than any of
the ordinary kinds of dhoolies, especially the Madras dhooley ; and
hence, on Madras troops being ordered to Buormah and other
places requiring transport by water, the hospitals are usually
supplied with conveyances of the muncheel kind for the service.
Tlll:a chief inconveniences connected with them'is the absence of the
fixed support for the pole. The result of this is that when the
muncheel iz;placed on the ground the ends sink, and care has to be
taken that beth they and the pole are placed outside the cot part of
the muncheel to prevent them from sinking and pressing upon the
patient. When thus: at rest, the patient is necessarily deprived
of the protection of the cover and sides, which are of such
rreat advantagé in the -several forms of dhoolies, especially at
night, by rendering’ them competent to act as substitutes even for
the shelter of a tent or hospital of a more permanent kind. At
all times the eurtains of the muncheel fall comparatively closely
upon the patient who is carried in it, owing to the triangular form
assumed by the pole and ends over which they are placed. The
inconvenience here described is one which attaches to some of the
models of suggested  improvements for dhoolies in the Museum of
Military Surgery at Netley, in which ends of pliable leather
straps and other =uch materials have been proposed for use for the
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purpose of giving to the conveyances greater facility of packdge,
Muncheels are. much employed by the natives in some parts “of
Indin, but seem to be ill suited for the military purposes of sick
transport. - They closely approach in their nature to conveyances

of the hammock kind when carried from poles, the chief diistinetion!

being only the more substantial cot posseszed by the muncheel.

Ton-jons.—These closely resemble the muncheel class of con-
veyances, the only difference being that the peraen is carried in a
sitting instead of a recambent posture. They are never sys-
tematically used for military purposes, and in no respect require
any particular remark.

Jhampans.—These are conveysnces which are seldom, if ever,
met with in the plains of Imdia: They are modes of transport
ordinarily employed in the hill eountries, and are specially con~
trived for the easy carriage of persons up the steep roads, as well
as, down the abruptdescents; which have to be traversed in travel-
ling through mountainous districtz, Dhooliea could not be em-
ployed under such circumstances, owing to the litter being
suspended so far ‘below the points of support.  If earried up a
mountain path in the uwsual way on the shoulders of the bearers,
the inclination given to the part on which the patient is placed
would bie such as to cause considerable distréts to him, while the
ereater part of the weight would be thrown upon the two bearers

~who bappened to be at the end of lower level; and-if, in order to

pecial design,

Ther consirc-
tion,

Ofdinary form
Hr‘i'LIII:iu’I."I in
which the
natives of In-
din are earried.

preserve a horizontal position, toc.be earried on the
shoulders at one end but in the hands of .the' bearers at the other
end, the feet of the dhooley in the latter direction would be
brought into eontact with the ground.. The jhampans are so
contrived that the part of the conveyance on which the person
carried is réclining or sitting may be kept level without any part
of it being brought into collizion with the rodd, br-with the
detached pieces of rock ‘which are usually recattered over its
surface —for the beds of winter watércourzez not nnfrequently
form the roads which are travelled over at other geasoms inlthe
hill countries—at ' the same time that the weight is cevenly dis-
tributed between the front and rear bearers, whatever may: be
the inclination of the road over which they are travelling. These
purposes are accomplished by having the poles or points of sus-
pension placell nearly in the same plave with-the part on which
the person is supported, and by having the shoulder supports
moveable.  With this arrangement, when ‘the inclination is great,
the bearers at one end can lower the part of the jhampan
which -they are carrying to the degree which 18 necessary for
keeping it level with the rest of the conveyance, and thus avoud
any impediment to their progress, at the same time that the pole
still maintains a position at right angles to the shoulders of the
bearers. The native _ﬂh‘lmimﬂ in mﬂinnr}' use is mot unlike an
ordinary couch, and is provided with a cover and side curtains,
The eouch itself is secured  between two side rails made of wouod.
These side pieces are conneeted atcench énd by strong ero-s-bands
of leather, or flexible traverses, and in the middle of each band, at

i)
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right angles to it, is secured a short piece of bamboo, which corre-
sponds with the projecting end of the bamboo polein the dhooley.
These two pieces of bamboo rest on the shoulders of the four
bearers, two bearers being at each end, one inside, the other out-
side the flexible traverse, when the conveyance is carried. It
will be seen that these short poles are neither fixed nor even in
contact with the body of the jhampan. They are only connected
at the middle with the bands before mentioned, so that both their
ends are left loose; and the partial freedom of motion which is
thus left to them enables the level of either end of the conveyance
to be altered according to circumstances with greater facility,
without changing the relative position of the ghort poles to the
men who are supporting them.

It has been already mentioned that dhoolies eonstructed in the
ordinary way are not guitable for use in mountainons districts, be-
cause, with a fixed pole, they cannot be kept. in a horizontal posi-
tion when the bearers are carrying them either up or down pro-
longed declivities, and because, from the mode of suspension, the
cot part drops too near to the surface of the ground, o that
patients transported by them would continually be subjected to
much inconvenience. It has also been mentioned elsewhere that,
instead of dhoolies, the Government of India issues the ordinary
dandies for field serviee in the hills, and for the carriage of the
sick t6 and from hill stations to which there is no access by made
roads ; but that these, being little better than hammocks, are i1l
suited for the conveyance of weak or badlyinjured men. Surgeon
ltm'tur, of the 97th regiment, kas designed a conveyance with the
view of affording sick and wounded patients all the advantages of
a dhooley, and at the same time of removing all difficultics as to its
carriage by the bearers. As will be seen by the sketches, it con-
sists of a cot, with hood and cover, which iz prepared for being
hooked upon two long side poles. These poles are connected by
cross straps at both ends, and each strap carries a short moveable
yoke fixed to it midway between the two poles. The essential
feature of the jhampan is thus adapted to the dhooley, and its
carriage is effected in precisely the same manner as the carringe
of a jhampan. Surgeon Porter claims for this form of conveyance

advantages ‘over all others that have been used for carrying

patients in the hill districts of India: that the recumbent position
can be maintained throughout the march: that on the line of
march a patient need never be shifted : that the cot answera the
purpose of a bed at night: and that a less number of natives is
required for its carriage than for any other form of conveyance
adwitting of a recumbent position. There iz no doubt that it
possesses the qualities Surgeon Porter has ascribed to it.* The
weight of Surgéon Porter’s hill-dhooley is as follows :— W eight of
dhooley without bedding, 50 lbs. ; weight of poles and carrying
straps, 56 lbs.; total, 106 lbs, It could probably be made lighter.

; » i ] 1 S 5 . .
#ic i*zf..;:dd of this conveyance is in the Mil Burg. Museom at Nedey, Spec.
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Fig. LXXI—Ko. 1.

Sketch showing the manner in which the Cot is hooked upon the Jhampan Frame.
No. 3. ¥

Burgeon Torter’s Hill-dbooley as & Hospital Cot, the Jhampan Frame being removed,
the Hood o lowered, and the Cover & rolled at the Foot of the Cot,

Fig. LXXIL—Xo. 4.

4 -
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Burgeon Forter's Hill-dhooley complete, T

Use of the A modification of the jhampan eystem is in use in China.. - When
jhampansystem the Chinese palanqueen is .carried by two bearers the side-poles
i g are made to rest directly on their shoulders; when carried by four
bearers the jhampan shouldér-pole is used, as shown in the illustra-

tion. But the shoulder-poles and side-poles are kept rather more

distant from each other than they are in India; the latter are

suspended from the former by cords of greater length and the con-

veyance is brought proportionally nearer to the ground. Ingress
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and egress from the carringe when .h‘ 'I.:-', lu.l‘d down are facilitated
by thiz arrangement, greater security is ai:'tm‘dml during the pro-
gress of the bearers, and at the same lllt]ILt the conveyance is
raised sufficiently high to be free from risk of striking against
ordinary obstructions in the roads over which it has to pass.

Fig. LXXTIL—Chinese Palanguaen, carried Jhampan fashion.
Stafi-Burgeon (Guthrie, in 1863, when in medical charge of
Liohoo-Ghit station, applied to the ordinary field stretcher the
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sume principles, and pearly the same mechanical arrangements as jhampan system
‘those already explained with regard to Surgeon Porter’s hill- of earriage to

dhooley. The only difference was that, instead of having a
detached frame, Surgeon Guthrie had the cross-straps and move-
able yokes for the support of the stretcher attached to the side
poles of the stretcher itself. The bearers, while supporting the
yokes on their shoulders, were, therefore, placed, two between the
rigid traverses of the stretcher and the leathern straps or flexible
traverses, and two outside the latter. Dr. Guthrie sent a model
of his jhampan stretcher to the Inspector-General’s Office at

* Caleutta,® and at the same time mentioned that a party of invalids,
several of whom were suffering from hepatic abscess, had been

‘ carried under his dircetion seven days’ march, from Lohoo-ghiit
to Nynee-tal, through a very broken and mountainous distriet,
without difficulty in stretchers of the kind indicated, and with as
little an amount of inconvenience as persons in their condition
were capable of experiencing on such a journey. Dr. Guthrie's
stretcher had no hood or cover, but they were stated not to be
required on this occasion, it being the dry and cool season. They
would obviously be required if patientz had to be transported
during the hot or rainy seasons.  OUn comparing Surgeon Guthrie's

¢ mode of attaching the yoke-straps to the side-poles of the streteher
itself with Surgeon Porter's plan of attaching them to detached
side-poles, it is obvious that although the inconvenience of o
separate framework is got rid of, and the weight is lessened, the
length of the cot or stretcher i3 u navoidably 20 much increased as
to destroy its fitness for use as a bed at nightin an hospital tent or
ordinary hospital building. The opportunity of keeping a patient
during his transport on the same cot, of using it as his carriaze by
day and his bed at night, is an advantage of great weight in favomy
of Surgeon Porter's hill-dhooley, an advantage which it has in
common with the dhoolies used i the plains,

* This model is now in the Museum of Mil. Surg, at Netley, Spec. Ix..;;. -j|.1_i'.|.-_-;_'_

stretchers.
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Fig. LXXIV. —Jhampan System applied to a Stretcher,
D.—SwineiNg LiTTERS,
IxTrODUCTORY REMARKS oN Swincixe LiTrers,

The fourth sub-division of the first class of conveyances, viz.,
Swinging Litters, remains to be noticed, The examples of this
sub-division are comparatively limited in number, and the remarks
upon them will be proportionately brief.

Swinging Litters—In the year 1805 Lieutenant-Colonel Crich-
ton propased the nse of alitter for conveying sick and wounded
troops resembling the conveyances previously deseribed of this
class in respect to the cot or horizontal part, and alzo in being
provided with a complete frame, but differing widely in the mode

Essential prin- of its suspension. This litter, the construction of which will

.*'ili:lj'_’*t“lr "Wing- presently be described in detail, will cerve to illustrate the main

08 e prineiples of all such conveyances. Instead of being sustained by
supports from. a single pole, Colonel Crichton’s litter was. sus-
pended by cords from a square élastic frame, so that it admitted
of horizontal mevement by swinging, and at the same time of a
cerfain amount of vertical movement owing to the elasticity of the
frame to which the ropes were attached. A form of stretcher
reposing upon elastic bands and suspended {rom two-poles, called
8 sommier brancard, and others swung within' frames, have been
manufactured in Germany, identical in prineiple, though differing
in details, with the swinging litter just referred to.® “Iliese swing-
ing litters essentially correspond in their ‘nature with that of a
slung cot on board ship.

Colonel Crichton’s litter was used at the Royal Infirmary of
Edinburgh, at Dundee, and in other parts of Seotland, but has

Remadksby  never been employed on field service. 'Sir Geéorge Ballingall,

sir G- Balle  peferring to this conveyance, writes :— I have upion‘two or three

Crichton's ~ “¢ oceasions employed this litter in conveying patiénis to or from

litter.  the infirmary, and have reason to considler it'2 very comfortable
“ conveyance. It is, however, obviously the production of.a man
“ who had the Edinburgh chairmen: in hiz eve ‘sa bearers, and
“ from its cumbrous and unwieldy form it is quite unfit fur the
“ gervice of the field.”t There ean be no doubt that this wasa
just verdict as regards its unfitness for the generat purposes of

Cal. Crichton’s field use. It does not appear, however, that Colonel Crichifon

litters mot de= 1 b . £

signed as sub- * Made by Frédéric Fischer and Co., Heidelberg, Baden

stitutes for field 1 Omtlines of Military Surgery,” 2nd edit., Eainbargh, 1838, P 40, Tt is evident

stretehers, that this remark wias not intended to imply thit there was o liarity in the
mpde of ewrrying adopted by the Edinburgh' clisfrmen, hat Eprung n the fuct
that, at the time Bir George Ballingall wrote, sedan chairs were stll greatly i
vogue in the Secotch capital, although they had been almost w holly displazcd by
wheeled conveyanees in other parts of the kingdom,

-
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ever intended his litters to act as substitutes for the ordinary field
gtretechers. . He regarded them as means of conveying sick or

Cirar. Y.

wounded imen only for short ‘distances; but cspecially suited for

being placed on the floor of an. erdinary cart without springs; or
baggage wagon, Two or three of the swinging: cars could be
placed in a wagon of ordinary size, and the vehicle would then
proceed with its convoy of eiek or wounded to their destination.
The contrivance was designed to prevent the jolting and shocks
to which wounded men are so frequently subjected in eampaign-
ing by-conveyance on ordinary earts without springe® It was
aleo intended to obviate the painful effects of taking the patients
out of the earts, placing them on stretchers for carviage into the
hospitals, and again removing them to put them in bed. By
Colonel Criehton’s plan, on the arrival of the eart at the hospital,
the swinging litter was to be taken out, and, without disturbine
the patiént lying on it, was to be carried to the bedstead on which
the patient was destined to lie.  1f the litter were not further re-
quired it could be simply unhooked at the foot and then at the head,
the frame taken away, and the patient remain in it altozether
undisturbed, These were the objects of this contrivance aceord-
ing to Colonel Crichton’s published explanation, and he evidently
did not contemplate their use, either as field stretchers, of when
regular ambulance wagons fitted with springs were available,
Several examples of {conveyanees on similar prineiples, and not
unlike Colenel Crichton’s in form in ¢ne instance, were exhibited
at Paris in 1867, for the earriage of patients on the floors of
goods’ wagons and trucks in common use on railways. This sub-
jrjct. wi" |:3rl1 {'ﬁ‘u-‘:ii!.ll.:l‘ml in the 1'|:'|;l|'+h11‘ O r;l'!!‘.'l':lj' ﬂ!'l!]hl.'l]:'l]li_:l:t con-
veyances, but it will he donvenient briefly to describe in ihis
-]lelﬂﬂ the construction of the two ]_]:1;|'L'||;_:u!.']]' sl.-;inj;r.'-ng litters, tha
names of which have been already mentioned. Were it not for
the prospect of zome modification of this species of conveyance
being hereafter employed on field service, the particular ex-
amples referred to might almost be dismissed without further
remurk, D‘n'l-"lllf-‘.' 10 their evident unfitness for 1SR 08 131'{3;,:1;;1'_1.' Coll-
veyances for the transport of sick and wounded in eampaigning.
DESCRIPTION OF PARTIUULAR Forus oF Swixgixe Ll TERA,
Criclton’s Swinging car.— Colonel Crichton’s litter consigted of
% horizontal lower frame made of ash or eln, eeven feet lons by
five feet four inches broad, upon which were placed two strony
pillars of wood supporting an upper frame. This frame was
furnished with four handles. The pieces of the upper frame
were made of ash, and the sides, being thick in the middle but
tapering toward the ends, had a certain amount of elasticity

* It is o curjous fact that ot the Universal Exposition of Paris in 1867 the applica
tion of a system of snspension and l.-]u::[i-::ii:.' to litters for carrying sick and w punided
troops, more especially for the purpose of permitting them to be utilized with the
carts, boats, or other ordinery means of transpart of the country in which an army
might be operating, was supposed to be entirely new, and groat eredit was given to

the mventor of 4 litter constructed on these prineiples, for the eriginaliny of his ides,
The merit of the inventor was not lessened by the fact of the idea having besn deve-

loped s0 many years previously, as he was not, of course, aware of the exisience of
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imparted to them.. Connected with the cross pieces of the upper
frame were four iron hooks from which the cot, in which the

. patient had to lie, was suspended. The cot consisted of sack-

Directions for
the mode of
using this Litter,

ing attached to a light wooden frame, opened out by being
stretched upon five cross-bars of wood, and was somewhat less in
length as well as width than the frame just described. Ropes®
were attached to the ends of the eot of a convenient length for
connecting them with the hooks on the upper portion of the outer
frame. The whole machine was protected from rain by a cover
supported on four hoops, which were. fixed to the upper part of
the frame. The elasticity of the frame was brought into action
by the weight of the patient directly he was plnceg in the eanvas
cot, and this elasticity, combined with the swinging of the ‘litter
under the movements of the bearers in carrying it, prevented any
concussions that might accidentally oceur, from. doing harm to the
patient lying inside.

The directions given by Colonel Crichton for placing a sick or
wounded person in the conveyance were the following :—The cot
part was to be first laid on the ground by itself, and then the sick
or wounded person to be lifted into it. As soon as the patient
was settled, the frame was to be lifted over the cot, the ropes of
the latter were to be hooked up, and then the frame, with its sus-
pended litter, was ready to be carried away by twe or four bearers
to a cart or baggage wagon for removal. If more conveniént, iwo
hammocks for two patients might be subetituted for the single
cot within the frame. :

The following sketeh, which is copied from Colonel Crichton’s
description of his contrivance in the Edinburgh Medical Journal,
will explain at a glance the ‘manner in which ‘the communieation
of sudden shocks or jolting to the patient were sought to be
avoided by the swinging and elastic connexions above referréd to.

BSommier-hran-

carnd.

Fig. LXXV.~~Col. Crichton's Swinging Qar., ~a d.a. Lower fme, 5% 3 & Handles,
¢ ¢ ec. Upper clastic frame, - d o Fillars -supporting the upper feame. & & Tl
cot.. g0, Hour iron higoks froim . which the cot i suspended,  £F 7 Four hoops
for supporting u cover.

Sommier-brancard—This conveyance consistz simply, na shown
in the following sketeh, of a stretcher suspended by- elastic bands
* The ropes here mentioned have been represented as ehains'in l:hul_ﬂwm;ui Col:

Crichton’s swinging car. = The fore-shortening causes also an inadequinte idea ol -theg

length of the conveyance to be given, but the nispsorements are slated i the fext,
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stantial conveyances when necessary ; but they are recommended —Cmir. V.

in preference to other conveyances for travelling over the space
comprehended between the immediate rear of the spot where the
fighting is in progress, or first line of surgical aid, and the second
line ; or between the field of battle itself after an action 1s over,
when the surface is favourable for the movement of such wehicles,
and the first and second lines of surgical assistance. It is also
believed that, when an engagement takes place at no great dis-
’ tance from a railway, wheeled stretchers form the most easy
and expeditions menns of transferring the wounded, after their
wounds have been dressed, to the trains for further removal to
the rear.

The first object, rapidity of removal, is gained by the use of Rapid removal
wheels, generally hizh wheels, by means of which the convey- U oanE
ance can be caused, at the cost of slight expenditure of labour, to
pass s el |‘v over 1'-:|:gh fields as well as over i'n:-'-::t_:'li];'l,r roads: at
the same time that the whole litter is made so light that if great
obstructions are met with, such as interfere with the employment
of the wheels, it can then be veadily earvied by a-couple of bearers
over tham. ;

The second object is also gained by the wheeled construction of To meet the
the litter, Experience bas always shown, in cases of 'engage- :"L!.nt o
ments attended with many wounded, that the nuniber of bearers
falls far short of the number required for the regular and rapid
removal of the sufferers. This deficiency iz made the more mani-
fest by the length of time occupied by the bearers in the removal
of a single man on a streteher, if the distance from the first to
the second line of surgical assistance be considerable. Under
these cireumstances the two bearers, especially if the wounded
soldier whom they are carrying is heavy, have either to halt and
deposit the stretcheér on the ground while they temporarily rest
themselves, or have to be relieved for a certain distance by two
other bearers, The fatigue of the usual limited number of
bearers is alsu increased by the continuous nature of their work ;
hy repeated journeys for transporting the wounded between the
ficld and the field dressing stations without intermission, since
s0 long as any wounded remain on the ground they cannot be
allowed to stop from their duties for repose. The plan of the
hand-wheel litter obviates in a great degree these sources of
fatigue, by the weight of the conveyance being transmitted
through the medium of the wheels to the surface of the ground
nstead of through the medinm of the bearers; and, at the same
time, by the circumstance that the slight effort which is required
to set 1t in motion on ordinary ground can be varied, either by
the act of pushing or by that of drawing the machine. One
attendant is sufficient for the transportation of a patient lying on
a well-made wheeled litter if the ground be favourable ; and the
T:L[-iilit}' with which it can be made to In::-ﬂ,rm +he t.r;Lns;i:.m-t,
from the dressing-station, or from the field of action itself, to the
ambulance is still further calculated to lessen the evils arising from
= lit?ﬁl,:ii_!‘]'!q_!}' in the numher of ]li-Hl.l[i,;li. bearers, by the riu]--k]tes.:g
of its return for the removal of other wounded wiio are requiring

o 2
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Coar.V.  asgistance. It has been ealenlated that one bearer with a wheeled
ST stretcher can do as much work as four bearers with ordinary
stretehers in g given time, thus effecting an economy of seventy-

wve per cent. 1 attendants, ;
To act as sub- ' The third vbject i8-also important. The disadvantagesattend-
T'.:_I"thr:'h_ iz the collection of a large number of transport ammals are
pEL. sutliciently ebvious, not cnly as regards their first cost, the rations
consumed by them, and the attendants required for their constand
eare, but also on account of the unhygienic conditions which they
tend to promote when they are placed among bodies of troops.
I, therefore, a litter can be fashiened ecaleulated to lessen the
necessity for employing a large number of transport animals, and
there be no important objections to it in other respects, an un-
doubted improvement will be effected in the system of ambu-
lance transport. Two bearers with two wheeled stretchers are
able to do the work of a male and its conductor with a pair of
litters; with more ense amnd safety to the patients and with
move  speed.  Neither wheeled litters nor. cenveyances borne
by animals are suitable means for being brought among the
ranks of fighting men while an action is going on ;- under
such circumstances they can only be brought to comvenient
places in ' the neighbourhood, and from thence assist in the re-
moval of the wounded., The two classes of conveyance are so far
anglagous. They can each also be employed in clearing a field
of action after the fighting isover,and ean each travel over farther
distances than bearers could march with wounded men, due
recatd being given to efficiency and economy. The essential
difference in quality between them is that the application of
wheels to ditters limits to a certain extent the kind of ground on
which they ean be employed, whereas the use of mule htters 15
not subjected to such restrictions. Mules are capable of service
maugged and mountainous places where no wheeled conveyances

could be used.

Spetion L—DEsScrIPTION OF PARTICULAR ForMs oF HaxD-
' WHEEL LITTERS.

Before describing the particular hand-wheel litters used during
recent campaigns on the Continent, it will be useful to refer to the
several examples of this class of conveyances which have either
been used or proposed for wse at previous periods. I will refer
to them in the order in which they have been successively
brought to notice. 1 ;

Bautzen wheel-  Baulzen aheel-barvows (brousites)—Baron Larrey mentions
barrows, in his aceount of the Russian campaign,® that after the battle of
Bautzen, in Saxony, which was fought in the summer of 1813,
two-thirds of the wounded were transported to Dresden by the
inhabitants, at his suggestion and adviee, in a very convenient
kind of wheel-barrow which was in general use in that country

* Miémoires de Chi
1817, tom, iv. p. 165.

fe Militaire et Campagres du Baren D. J. Larrey, Paris,

-




Bvams’ Hond-whicel Litter. 218

for carrying provisions and merchandise. Kvery private person
had several of these vehicles.  All the road from Bautzen to
PDresden, distant about thirty miles, had more or less inclination,
' so that the movement of these barrows met with no obstacle in
the way.  Baron Larrey relates that he had seen as many as
one hundred and fifty filing along the road, one after another ; and
that, from observation of them, he was convinced no kind of
transport could be more favourable or more expeditious for' the
country. I am informed that these barrows, which are in general
use in the south of Germany, are usually so curved and inclined
that a person lying upon one of them would find his position
very much more easy than he would upon another of which the
floor is straight, such as the floor of an English wheel-barrow,
which requires to be tilted up considerably when put in metion.
They are lower, and ave also much longer than these latter
barrows, being readily ablle to sustain a person lying at full
length, with the head and shoulders slightly raised. There is
only one wheel, but this is broad, and from the general width
and constructivpn of 4he barrow, together with the aid of two
short supports near the fore partof the conveyance, they are with
difficulty overturned. It is, moreover; a light vehicle, and issnot:
fitted with sides above the shafts, so that wounded er weak per-
sons can be readily laid upon or removed from it. It is fre-
duently in use in this part of Germany for the removal of persons:
who have met with accidents in civil life, o

Durige the period of the Crimean gvans’ hand-
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dages, sponges, set of metal splints, paddings and tapes, a hand
lantern, can of oil and cotton, &e, and lucifer matches. In
addition one or-more pe,u's of erutehee can ‘be slung underneath
the litter. '

(e.) The litter can a.lso be used in the field as an eperatmo*
table; and the chair, removed from the litter, can be wused for
opemtlens in the upper extremities, : :

(7)) After the wounded are removed these litters can . be use-
fully employed in collecting muskebs accoutrements, &e. scattered
about the field. i galy Ly

) The whee}s being removed, i:hls litter forms an exeellent
bedstead for the hosp1tal Whele the chair will be scareely leee.
useful to the wounded.

(k) Any number of them attachied to a reglment can be made
most useful, when not needed for field or hospital purposes, in
removing provisions, stores, clean or feul lmen from one point to
another. &

¢y The litter can be ma-:':[e with ehefte sufﬁclently Iener to:
admit of a mule drawing 1t, either with wounded on it or loaded
with five or six ewt. of stores; or so loaded it can be attached to
the rear of a baggage wagon on a line of march.

(k.) Though'weighing; with its wheels and springs, only about
80:1bs., this Titter is nevertheless remarkably strong in its con-
ebructnon and by simply unscrewing the springs and wheels it
becomes eepeb]e of easy and close stowage on board ship, and is:
as promptly put together again immeds L

In April 1855 L s
Board_
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Ordnance ambulance barrows.—In October 1856 two forms of
ambulance barrows, one barrow having only one wheel, the other
being two-wheeled, were sent from the War Department for
examination and report by a Committee of Military Medical
Officers. I have not met with an account of the particular con-
struction of these barrows, but neither of them were approved of
for field purposes. The special reasons for which the conveyances
were condemned by the Committee are not stated in their pro-
ceedings, but the general principles of all such conveyances were
disapproved of by these officers, so that they were induced to
remark that “no hand carriage with wheels is adapted to field
service.”

China ambulance barrows.—In the year 1860 a considerable
number of ambulance barrows with two wheels were despatched
from this country to assist in meeting the requirements of the
British forces then assembling in China. These conveyances
have been since generally spoken of as “Cliina barrows.” When,
in consequence of the disastrous affair which occurred at the
mouth of the Peiho river in the summer of 1859, it was deter-
mined to force a way to Pekin, it was found that the nature of
the country, and the means of transport that could be obtained
on the route from the place of landing to the Chinese capital,
could not be ascertained with any degree of certainty. The
immense distance of the seene of hostilities from England pre-
cluded many arrangements being made which might otherwise
have been resorted to. The state of the roads that would have
to be travelled over was unknown, and it seemed not impossible
that all the ordinary transport animals of the country would be
removed by the Chinese. It was determined, therefore, to send
means of sick-carringe adapted for meeting every kind of emer-
gency. Improved ambulance carts, as well as litiéres and cacolets,
were provided in case horse or mule labour might prove to be
available ; in addition to the ordinary stretchers, dhoolies were
sent on from India for native bearers; and the barrow which is
now under consideration was also forwarded, under the idea that
it might be advantageously employed, both for commissariat and
sick-transport purposes, with the aid of Chinese labourers col-
lected in thadewos - ~oi . e . Tha extencive and easy means of
Jmost up to

Syances,
rom

Ciar. V.
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916 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 eart. . The hind board is next
laid across in front and secured. Tweo 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 neax
the hind part of the body of the eart. The hooks connected with
the springs ave for the purpose of receiving and supporting the
ends of the two poles of a regulation streteher; the other ends of
the poles of the stretcher are supported by two iren crutches
which are made to screw into the shafts of the cart near their
handles. TIf 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 fox
the man to draw the cart the stretcher is brought into a horizontal
{msition clear of contact with the wheels, or any other part of the
varrow (see Fig, No. A )o The stretcher could be used without
the sides of the barrow being turned down, but by ne means so
conveniently, beecause when they are 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
Lie is lying. Ropes are supplied with means of hooking them to
projections from the axles, for attaching an additional hearer to
add to the traction if necessary, as in ascending a steep slope. A
ceg 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 1bs,.9 0z. The cone
veyance was never therefore intended to.be itself carried by hand,
any more than the other patterns were which have been previously

described.
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Fig. . Ambulance Barrow (China pattera), with the Stretcher ready for carrying a Patient,
/\ but witheut the Hood. 7 !







Ambulance Barrow (China pattera), with the Steetcher ready for carrying a Patient,
but without the Hood.

‘.ﬂ,\ . Bide Elevation of Ambolance Darrow {China pattern), with Measirements,

orfer's Hand-wheel Litter—Early in the year 1864, Neudirfirs
#the war with Denmark commenced, Dr. J. Neudirfer, an ;W-“'htd

n military surgeon, and Professor of Surgery in the
¥sity of Prague, published the first part of a handbook on
oy surgery.* Dr. Neudorfer had acted as Principal Medical

gndbuch der Kriegs-Chirargie, ein Vade-Meeun fiir Feldiirzte, noch eigenen
gen bearbeitet,” von D, J. Newdorfer, eto., ete,, Erste Halfte. Leipzig,

iter.
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Cuar. V., Officer of the ambulance of the 8th Corps d'Armée of Austrian
Sl infantry during the Ttalian campaign of 1859, and at the close
views regarding Of the war had been placed in charge of a division of the military
sick-transport  hospital at Verona. He had thus been able to gain considerabls
Eﬂ:ﬂ";{?:l]i:‘fw experience in all matters relating to wounded in time of war.

" Dr. Neudirfer, from this experience, was led to object te all the
existing forms of litters, both to those borne by bearers, and to
those on the backs of animals, as well as to all the ordinary
forms of ambulance wagons, He defined the following to be the
requisites for a sick-transport vehicle, suitable for field purposes :—
Ist. That it should not require to be drawn, or to be ecarried by
any animal. 2nd. That it should be capable of being managed
and drawn by one man. 8rd. That it should be as competent to
travél over fields and rough places as over regularly made roads.
And 4th. That it should be strong, light, durable, cheap, and
portable. These conditions, he thought, would be fulfilled by a
litter, or stretcher, placed on a two-wheeled frame or ear of irom,
very light, and with large wheels.

Carriages on the principles thus enunciated by Dr. Neudorfer
were constructed by Messrs. Fischer of Heidelberg. These con-
veyances were made with a view to their being capable of
transporting either one wounded soldier, or, if needed, two at the
same time,

Construction of  The following is a short deseription of one of these litters :—
;;"‘:L“‘i‘_’”"” The two wheels are each about four feet in diameter. The
framework, which is supported on springs between the wheels,
admits of adjustment, so that when only one wounded person
is carried, he can be placed in any desired position, recumbent,
sitting, or half sitting, and half reclining. When two patients
are carried they sit or half recline back to back. Beneath the
litter there is a netting, within which a knapsack or surgical
materials can be earried, and means are also provided for carrying
one or two muskets. In Dr. Neudorfer's hand-wheel litter the
stretcher or canvas frame upon which the patient rests is
removed from the machine and laid on the ground when a
patient is about to be placed upon it, and it is said that the
stretcher can be readily replaced in its former position with the
patient upon it. The conveyance can be taken to pieces for
packing, and by the stretcher portions being folded up and
placed between the two wheels, which are then brought near to
each other, the whole machine can: be reduced to oceupy a space |
Laving its sides equal in length to the circumference of the
wheels by seven inches in width. I am not aware that any
conveyances made precisely in accordance with the description
above given have been actually used in military service, 7ol

f £7 The illustrations numbered 4 and A have been copied from L\"
& / photographs furnished by—Messts, Fischer of some of these '8
; carriages which they have manufactured in accordance with

Dr. Neudorfer's designs.
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Fi-ph,t ~Nendirfer's Litter folded up and packed for carriage.

Pivogoff's two-wheeled hand-litter—This litter on two high
wheels, after the design of Dr. N. Pirogoff was, like the former,
manufactured by Messrs: Fischer and Co. of Heidelberg. Its
advantages arve stated to be that a single bhearer can easily
transport two patients by its means, even along narrow paths,
and that the litter can be taken in pieces for package.

Pirogofi's litter so very elosely resembles Neudorfer's litter in
design and appearance, and in the manner in which its parts
when taken asunder are placed for package, that the illustrations
of the one will equally serve to give a general idea of the other.
The chief difference is that Pirogoff’s litter has no springs, but
the two folding stretchers are suspended by means of short straps

Piragoll™s
w hieeled litter.

&,
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with iron hooks and eyes from the inner surfages of the two
side poles. The stretchers are therefore within certain lmits
moveable, and are lower, especially the one near the bedrer, than
they are in Neudorfer's, in fact, both patients when placed on the
stretchers are slung withi® and between the side poles of the
litter, i

Pirogoffs litter when dismounted consists of 12 detached
parts, viza, (@) two wheels and two serew caps ; (b) two jointed
shafts; (c) one axietree ; (d) two tolding stretehers {¢) one hood ;
{f) one iron serew bolt and turn screw combined : and {g) one
canvas-bearing seat. When placed together for packaze they
occupy a eivcular space nearly four feet in diameter, correspondings
with that of the wheels, and about one foot in depth, and the
appearance is very similar to that of Neudirfer's when packed.
(=ew illustration, No.

The nature, eonstruction, and dimensions of these several parts
may be found fully deseribed in the sixth volume of the Army
Medieal Reports, and there seems to be no advantage in repeating
them here. But as very careful trials were made with Pi rogoft’s
litter at Netley, and as several of the results of these trials will
probably be found equally applicable to all litters similaily
designed to carry two patients and to be wheeled by one beaver,
rendering them unsuited for military serviee, it will obviously
be useful for the purpose of this work to mention these experi-
ments rather fully. The litter was tested on paved ground, on
newly gravelled ground, and on very rongh and uneven ground,
The following points were particularly fuguired into :—

1. Convenience with regard to lifting pptients from the ground
and carrying them on the canvas-bearing seat preparatory to
their being placed upon the litter. i

2. Convenience with regard to placing patients upon the
folding stretchers, ’

3. Convenience as regards movément of the carriage, either by
draft or pushing, by one man, with two patients reclining upon
the litter.

4. Convenience as regards movement by one man when only
one patient is carried.

5. Convenience as regards movement of the carringe by two
mien when two patierits arecarried. :

6. Effects as regards eoricussion of the patients from the'
substitution of the system of slinging the folding litters instead
of placing them on springs.

7. Amount of protection afforded by the hood.

The following were the results of the inquiries above
mentioned :— ;
1. The bearing seat, simple as it is, was found to answer ite
purpose exceedingly well There was no difficulty in slipping it’
under a man lying or sitting on the ground, and when once

G
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glipped beneath him, the man was easily raised into a sitting
‘position, and so carried by two bearers®

2. Although the practicability of placing the patients from
the bearing seats upon the folding stretechers was established, at
the same time it was apparent that care and practice were
required to accomplish this with ease and celerity.

Owing to the suspension of the stretchers within and below
the level of the shafts, it was found advisable, with regard to the
foremost streteher, to open the cross-piece in front of it, in order
that the patient might be earried between the shafts and lowered
down upon the folding stretcher. This plan obviated the necessity
of lifting him over the shafts for the purpose of placing him on
the stretcher, a proceeding which on- trial was found extremely
troublesome and inconvenient.f

With veference to the rear stretcher, no ecross-piece being
attached to it, and the shafts being shorter than the stretcher
itself, no incomvenienge was experienced in placing the patient
on 1t.

As there are no upright supports or other means of sustaining
the shafts in a horizontal position, the necessity arises for their
being securely held by o third attendant, while the two bearers
are engagéd an placing a patient on one-of the litters. Likewise,
if the same two’bearers who brought the first patient have to
return to fetch the =econd pﬂtient, the carriame must equally
be held in the interval in a horizontal position by a third
attendant.

The bearing seat on which the patient has been carried
remains under him after he has been placed on the folding
stretcher ; it is, therefore, available for lifting him agam off the
carringe, and the two bearing seats will accordingly never be
completely separated from the carriage to which they belong.

3. Two patients having been placed into the litter to be
conveyed, either by draught or pushing by one man, it was
found that—

(¢.) There was no difficulty in wheeling the carriage along on a
pavement;

. (b.) On a newly gravelled road, although on a level, it was very
difficult to move the carriage, either by drawing or pushing, and
an amount of exertion was necessary sufficient to quickly fatigue

& strong man

(e.) On 1‘011;,:]1 mn‘} broken ground, but sufficiently hard to
prevent the wheels from cutting into it, it was found scarcely
possible to wheel the carringe even for a very short distance.

® ]"‘_u'r a deseription of this bearing seat, see p. 111,

t P'“‘F"’ﬂ"“.”“” wis tried ot the International Conferences of the SBocidiés de
Beeours aux Blessés Militaires at Paris, in May 1867, and was chicfly objeetod to on
acegunt of the great diffienlty of placing }1:1!5:'.:|1.5 upon, and taking them off it. Dut
the triak committée do not appear to have used the bearing-seats intemded to be cm-
ployed with it. They also objected to the absence of feet to the litter, and of means
for protecting the arms of patients against the action of the wheels.

Criar. V.
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4. 'When only one patient was occupying the litter, and one
man was employed to wheel it, considerable exertion was found
to be requisite to move the conveyance,

There was not much appreciable difference: in the amount of
exertion demanded and diffieulty experienced whichever of the
two folding stretchers, the front 6r rear one, was selected to place
the patient upon.

When the patient was put into the front stretcher, his weight
came to lie between the fulerum, or axle, and the sustaining
power, or bearer, and was, moreover, not balanced by any counter-
weight on the rear streteher. The bearer had, therefore, to
exert himself to sustain the carriage in order to keep the patient
in proper position, in addition to the expense of power TECessary
to wheel the earriage.

On placing the patient upon the rear stretcher, although thie
weight was more favourably situated with regard to the bearer
in front, yet still a good deal of exertion was found necessary to
maintain the equilibrium, and to press down the handle so as to
keep the shafts in a horizontal position, independent of the exer-
tion requisite to move the vehicle. Irregularities of the ground
moreover, were found to cause sudden violent jerking of the
handle upwards, and, under these circumstances, the bearer had
to take special care to prevent the remote end, where the patient
lay, from touching the ground.

On the whole, there appeared to be nearly as much difficul by
for one bearer to wheel the carriage with only one patient in if,
as with two, the advantage afforded by the establishment of an
equilibrium in the latter case being so considerable.

5. When two bearers were employed to wheel the carriage
with two patients upon it, no practicable difficulty was found on
any of the kinds of ground before mentioned.

G. The position of the patient in each stretcher was found to
be suofficiently easy and secure, and the amount of concussion
over any kind of ground moderate. Caution was necessary ta
slacken the pace and movement, when the vehicle was pushed or
drawn over very rough ground, both to aveid sudden jerks in
the hanging litters, and to prevent the arms or sides of the
patients from coming into collision with the shafts. Their lags
and feet were sufficiently protected against injury by being
fastened within the belts provided for this purpose,

7. The hood was found to be inconvenient when not expanded,
from not being provided with means of maintaining itself in an
upright position. It was liable to fall down on either side so as
to annoy the patients. It was also evident that the hood would
have chiefly to be carried folded up, as the patients, under
ordinary circumstances, would rather suffer elight inconvenience
from weather than undergo the exclusion of view and lessened
freedom of breathing caused by having their faces completely
enveloped by it. The hood would only be of use in heavy rain
or under a very scorching sun, while it offers no protection against
the dust which may rise from the ground over which the con-
veyance is wheeled.
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The results of the experiments under - these several heads Cmr V.
| having thus been noticed, the following remarks. suggest
| themselves:— arcved at ris
(@.) On a comparison of the alleged advantages of Pirogoff’s garding Piro-
wheel-litter with other wheeled conveyanees ; and, ]F:"-*”."ﬁ wheeled
(b.) On the advisability, or otherwise, of its introduction
among the matériel of ambulance transport.
(@.) The chief advantages of Pirogoff’s litter, as compared with
| other wheeled conveyances, are stated to be :
| (1.) Saving of labour by its permitting the carriage of two
patients by one man, while other litters are only capable of
carrying one patient each under any circumstances.
2.) Its capability of being folded up and packed for stowage,
occupying, as a package, only a small space.

With respect to these differences and alleged advantages com-
pared with other wheeled vehicles, the experiments made here
have shown : —

1st. That the labour of wheeling two patients by one man
| over ordinary ground is so great as to render its continued
exercise impracticable. Pirogoft’s conveyance does not, there-
fore, possess the superiority mentioned under the heading (1).

2nd. Pirogoff’s conveyance professes to admit of being packed
up into a eircular space of four feet in diameter by one foot in
depth ; but on examination it was found that no means were
provided of connecting the several parts of the conveyance in
such a manner as to keep them together within the space
mentioned. The two wheels are held together by the iron
serew bolt, and the other parts have then to be placed separately
and loosely in the interval left between the two wheels. 1t
becomes necessary, therefore, to place the whole into a packing
case, and to take steps to prevent the several parts from injuring
each other by collision among themselves during the movements
attendant upon transportation, The packing case in which the
conveyance was forwarded from Heidelberg, consisted of a square
deal box, the dimensions of which were 41 feet square, by over
1 foot in depth, and the weight about 130 lbs,

This very considerably lessens the advantage alleged to exist
under the heading (2).

(b.) In considering the advisability of the introduction of
Pirogofi’s hand-wheel litter among the hospital transport ma-
tériel of an army, the following peints occur to notice (—

1st. The want, or the pessession in only a very modified
degree, of the advantages enumerated under the heads g (1)
and a (2), deprives this conveyance of its special features of
supposed superiority over other wheeled conveyances moved by
hand labour.

Znd. Although capable of being readily wheeled by two men
with two patients upon it, it is, when thus employed, less useful
than other wheel-litters which admit of the easy transport of
one patient by one beater. Two patients can be wheeled on two
separate litters by two men, and there is, therefore, no saving of
labour in either case. Any conveyance in which the patients can

Conelusions
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be earried in a fully recumbent position is preferable to one only
fitted for the reception of certain special injuries. All cases of
mjury, however severe, and in whatever part of the body the
wound may be situated, can be earried in wheeled litters made
for the carringe of single patients ; while Pirogoff’s conveyance
13 only adapted for smch patients whose wounds allow of their
being earried in a sitting or semi-recumbent position. The
length would be excessive and impracticable if the streteliers
were prepared for two patients fully recumbent.

drd. So long as the several parts composing Pirogoff’s litter
are separable as at present, and without any definite place for
their reception when the conveyance is taken in pieces for
package, so long will there be a liability to one or more parts
being mislaid by oversight or neglect, and the ahsence of almost
any one part will render the whole conveyance useless.

4th. The want of protection of the patient from dust arising
from the road, and the instability of the hood, when not
required to keep off rain or strong sunm, are objectionable
circumstances,

For these reasons, the conclusion is inevitable, that Pirogoff's
two-wheel litter is not suited for the general purposes of military
medical transport, nor does it appear likely that any hand-wheel
litters arranged for carrying two patients together will ever
prove sufficiently serviceable under the ordinary circumstancas of
campaigning, so as to cause them to be preferred to hand-wheel
litters for the earriage of single patients.

Neuss's Two-wheeled litter—Early in the course of the war
of 1864, between Germany and Denmark, the Russian Johanniter
Orden { Knights of St. John)* had some two-wheeled hand-litters
constructed at the factory of the Messrs. Neuss, Government
carringe builders at Berlin, These carriages were constantly
employed in the service of the Prussian wounded throughout
the war; but their practical advantages were particularly
noticed at the time of the storming of the forts of Diippel. As
this was the first oceasion on which wheeled carriages, moved
by hand labour, were systematically employed during the active
operations of warfare, a special interest is attached to them.

Neuss's conveyance consists of a litter partly made of wood
and partly of canvas, stretched between two side-poles and
placed wpon springs; these springs being again made to rest
upon anirom axle connecting the two wheels upon which the
weight of the whole machine, when in motion, is supported. The
side-poles are provided with handles at both ends. A single
man, on grasping two of the handles at either end, can wheel
the machine either by pushing it from behind or by drawing it
from the front ; or two men, one in front and one behind, can

* This charitable order established an ambnlanes at Nihel, st a distance of three
miles from the heights of Duppel, and near the road leading both to the forts and to
Bonderburg. They also established, by permission of the Government, other: field
hospitals at the seat of war. In the campaign of 1866 the Knights of 8t. John eqoally
furmished hospital aid to the rossian Government.
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together push and draw it, or can carry the litter, if required,
without the wheels being brought info contact with the ground.
In order to combine lightness with solidity, the framework has
been made of hickory wood. The wheels are also constructed
on a peculiar plan, with a view to obtain the same ends: for
each nave is of unusual length, and the spokes, twelve in number,
radiating from it to the cireumference are alternately inclined
m nplms;[le directions, 50 as to cross each other at very acute
ancles, and distribute support evenly from whatever side pressure
may be principally exerted.

Means are 1:]‘(:1‘5&53& to support the litter firmly when at rest,
nnd in the absence of an attendant. These means consist of two
puirs of strong, well connected props, one in front and one
behind. The hinder prop alone, in conjunction with the wheels,
forms a sufficiently stable support fur the conveyance. Each
prop is so joined to the framework that, when the two together
are resting on the ground, they stretch out at ohtuse angles with
the middle portion of the litter in upposite directions, and thus
ensure perfect stability of the whaole, J]}' a1 :-'»."||||1|‘: arransement,
a man pushing this litter from belnnd, ean, without 1:-:-:;1'E:|_g from
his place, either raise or lower, as well as fix in position at
pleasure, both the front and hind supports. The hind support
consists of a single piece, but the front support is jointed, so
t-'!lﬂ!-: when Hhr-r'tm:u-nl, the litter t'L:ﬁt[llg on the wheels aud upon
this shortened front support has such an inelination given to it,
from the head downwards towards the foot, that the ingress or
eoress of a patient iz greatly facilitated.

Considerable attention has been ]l;li-i in thea ﬂu:.-:ign of this
litter to secure an easy and steady position for a patient while
being transported in it. The patient does not lie in a completely
horizontal posture ; his head and back are somewhat raised, and
inclined at an angle with the pelvis and thighs, and these again
form an angle with the legs, The head of the patient rests u.]]rm
a pillow covered with glazed cloth or leather; the back, pelvis,
and thighs upon a flexible support of saileloth, while the part
for supporting the legs and feet consists entirely of wood. Thers
are two padded supports for the arms and elbows of the patient.
A folding saileloth hood is fixed to the upper end of the carriage,
and ean be drawn over the head and shoulders of the patient, so
as to tform a sun-shade or protection against rain, without inter-
fering with the free access of air. A cover of saileloth is also
:-11::]1.@;] up a_ud fastened by two straps at the foot of the litter
I'his covering, when unrolled, can be drawn up so as to lie under
the upper edge of the expanded hood, and be fastened to the
upper part of the framework. By these means the patient,
during transport, can be protected against dust or inclement
weather on every side.

Under the part which iz made to support the head and
Hth.l]Lli‘:!'!-l.‘!if the patient there is a gpace, enclosed within two
wooden sides and a floor of st rong sacking, capable of earrving
refreshments, bandages, or other parcels to the front, or of re-

22014, 5
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Citar. V.

ceiving the knapsack or accoutrements of a wounded man who
may have to be transported to the rear. This space is covered
behind with a canvas flap secured by a button.

The weight of the litter complete as thus described, on

weighing it at the Royal Victoria Hospital, has been found to' be
109 lbs. 13 oz avoirdupois.®

i
i o
i

= e A - =
——— _ﬂ_.}':g.h‘r__‘ e

Fig. A .—Side view of Nenes's Two-wheeled Litter. (Seale of }inch to 1 foat.) Copied
from Dr, Gurlt's pamphlet before quoted. - The dotted Yines indicate the manner in which
the gaileloth hood and cover are used when reguired to protect a patient from rain or samn.

Fig.A ~Neusss Two-wheeled Litter, a5 sten in perspective,

* Bpee. No. 1,263 in the Museam of Mil. Sury. at Netley.
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As already mentioned, very strong testimony has been given
in favour of this form of litter by some of the surgeons who saw
them in use in the late Schleswiz-Holstein campaign. Ir. Gurlt,
Professor of Surgery in the Royal Prussian University at Berlin,
thus writes of it from his own practical experience® :—* If 1 am
asked how: this litter answers, I can guarantee its excellence
from my owih obeervation. The eireumstances under which
these litters were employed before and after the storming of the
forts of I_]i'[pin-l_ WEere l;..'u'ﬁu_'u]:lrl'l.' favourable, because ;_{r]fﬂ-ll
roads, as the Nigh road to Sonderbure, could be used in moving
the wounded from the fromt to the rear, and thence to the
'E1|:'|::'pit..'1], Buf I have also seen them answer well on uneven
HI'I:JLJIL-!]. ploughed fields, and the like., Even obstacles of a
tormidable nature which could never be passed by an ordinary
waron, are easily overcome by thesz. two-wheeled litters; for,

%ith two men only with them, they can be easily lifted over

wuch iI1LEH'{]5!I]LFI!I1,.:-i,I like the ur'rl'L.'|.-|:'_'_' hand-litters, without any
interference from the wheels, on aceount of their extreme lichtness,

* Besides this, on exceedingly uneven ground, jolts and rough
movements can be spared the wounded man by attentive porters ;
for, as soon ag the litter must pass over hillocks and through
ditches, all jolting of the vehicle can be prevented by lifting one or
both wheels from the ground. On even roads, one man is able
to convey this litter long distances without fatigue, alternately
pushing or pulling, aceording as Le places Liwself Lehind or in
front of the conveyance

“On the march these litters are either pnshed or pulled by the
men, and they can be used, as I have often seen them, for hc:lu_li]tg
their knapsacks : or two or more of them ean be fastened behind
each other to the rear of a wagon; or, lastly, by removing the
wheels, they can be easily packed upon wagons.”

Dr. Neudorfer, the Austrian military surgeon whose name Las
been - before mentioned, has also borne strong testimony to the
success of these two-wheeled conveyances in the late eampaign
ngiinst Denmark, He writes, in the eourse of an official ru]:l{rt
on the wounded in Schleswig, as follows, respecting themt? :-
Although, from the very nature of war, it is impossible to pro-
* vide completely for the requirements of the wounded, yet it
“ would be impossible to shut our eyes to the immense improve-
“ ment that these wheeled carriages present over all former
means of transport. It was proved beyond doubt that in
“ wheeled barrows severely wounded men could be transported
with even less injury than in other carriazes, both over rough
ground and high roads ;' that they, moreover required fewer
men than other conveyances, and that these men, being lesa
fatigued, could continue at their work for longer periods
together.” He has since borne equally favourable testimony

* W Militde-Chirurgische '["'r.l.p'ml:“tl?, von Dir. E. Gurlt, 'ﬁu.']"l:;nr 1864 " o 7, &,
1 * Aus dem feld-arztlichen Berichte tiber die Verwundeten in Hohleswig, won
Dy, J. Nendirfer. Berlin, 1864, P T, o
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with regard to the results of their use in Mexico, where he states
they were preferred to the litters carried by mules.

The opinions expressed by these eminent and experienced sur-
geons are entitled to great respect; and, after careful examination
and trial of the two-wheeled litter, I am led to agree with much
that has Leen advanced by them in favour of this field con-
veyance. But, although belicving it likely that wheeled hand-
litters may be destined hereafter to take an important part in
the transport of wounded in time of war, especially on the conti-
nent, I cannot coneur in the opinion that they are caleulated to
supplant the existing means of conveyance borne by men and
animals. Neither do my observations lead me to believe that
any such wheeled litter ns Neusg’s can be adapted to the general
requirements of transport conveyances for the British military
service, although, in certain situations, and under special circum-
stances already before adverted to, I think it may constitute a
form of conveyance preferable to any other for removing wounded
hetween the first and second lines of surgical assistance,

I will briefly explain the grounds on which the views I have
just expressed have been based, and define the limitations which
it appears to me the circumstances of the British service will
cause the use of wheeled litters in general to be subjected to, in
case they are introduced among the number of its conveyances
tor sick and wounded soldiers.

Firstly, as to the fitness of Neuss's litter in regard to the ease
afforded by it to a wounded man during the act of transporta-
tion. All the requirements in this respect are met as far as
practicable. It is superior, as regards ease of pusition, to either
the plain stretcher or to the mule-litter. This fact 18 owing to
the soft, and at the same time firm, nature of the support, as well
as to the respective degrees of inclination given to the head,
shoulders, and thighs of the patient. It is the easiest position
in_ which a patient could be placed who is faint from loss of
blood or fram the effects of injury, while, in whatever region of
the body the wound may have been received, the injured part

may be as carefully protected from additional hurt during the

CONVEyance s on an Qrdiu:-u:y streteher, and more so than on
either the cacolet or mule-litter. The only conveyance, perhaps,
which offers equal advantages in regard to securing ease of
position for the patient is the Indian dhooley. The back of the
conveyance is not adapted for being raised or lowered, as In
Evans' hand-wheel litier ; but it can rarely happen that such a
change is necessary during the first transport of wounded, for
which the litter is chiefly designed, and firmness is gained by
the absence of the mechanical contrivances which would be
necessary for such an adaptation, At the same time the head

.and shoulders of the patient can be readily raised, if necessary,

as in ordinary stretchers, by placing articles of clothing beneath
them.

When the ground is level, over a gravel road, or over pasture,
for instance, the patient is not subjected to jolting from the
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motion of the conveyance. The springs prevent this. When the
convevance is wheeled over ploughed land, there is more I]fz_n]tilhg
than there is when a patient is ecarried upon an ordimary
streteher by well-trained bearers. 'P]:iﬂjn!tlll; ean he 11n"«'ﬂ]]ted,
in the same way that it is in the stretcher, by two ].H.‘-'tl‘t'lr.ﬂ.
carrying the wheeled litter, It is, however, a heavier load for
the bearers.

If the road be favourable, the patient ean be mueh more
rapidly eonveyed to the place of surgical :'L:-:.‘-i't.itit'l:lt‘f: than l!:*. Can
be by the ordinary stretcher, or even by the mule-listers ; for the
animals carrying these latter conveyances have to be restricted
to a walking pace. An objection to the use of Neuss's wheel
litter has been noticed by Colonel Beauchamp Walker, C.B,
military attaché at Berlin®* It is, that though they answer
admirably over favourable ground, such as a country where there
are no fences, they cannot be lifted over even a low wall withont
an amount of hand labour not to be spared during an aection.
This objection applies to all wheeled stretchers. Tha. same
difficulty, though not quite to the same extent, 15 met with in
lifting the ordinary stretcher without wheels over fences and
walls ; it is so great indeed, that it is an patablished rule never
to attempt to lift a wounded man on a stretcher over a wall if it
¢an possibly be avoided. When an opening in the fence cannot be
made, or a portion of the wall be thrown down, sufficient for the
streteher to pass through, the safety of the patient requires that
the bearers should traverse even a ][H]".___"'l..‘]' 1liﬁ’r.itllt:\t!, if, 11_}" a0 |'El|"liiif_{,
the impediment can be avoided, and a readier way of access to
the open ground or road be obtained.

Secondly, as regards advantage in saving of labour. If the
ground be favourable, one man can easily transport a patient by
means of this conveyance to any usually required distance, and
with very little fatigue, because the muscular exertion is mode-
rate, is well distributed, and is capable of being varied. Under
these cireumstances there is very considerable saving of labour,
both from one man being able to do the usual work of two or
more men, from Lis being able to accomplish it more speedily,
and from his being less fatigued at 1ts conclusion, and, therefore,
the sooner available for other duty.

If, however, the ground be unfavourable, two men are required
for the transport of a patient ; and there does not appear to he
any reason for eoncluding that the two-wheeled litter would, so
far as labour is concerned, be then more advantageous than an
ordinary stretcher, or so advantageous as the niule transport of
two men under the guidance of a single soldier.

Thirdly, as to its portubility. The Berlin litter can be readily
transported when |H'1]'I!I<'1r'}' roads, or 'I!'I]Ifll'Il‘.I"i-l‘t.',_']:t.-' even around,
are available by being moved on its own wheels. " Thess
litters have been usually moved in this way in Prussia. One or
maore of them have been attached to the rear of a wagon on the

* Appendix, No. XXXV, p. 503, Report of Committee on Transport, &e., 1367,
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line of ‘march, and have thus been drawn along either empty or
carrying patients. - Or it can be transported as a package by its
wheels being removed and stowed away with the litter. But,
under. these latter ciroumstances, the package is a large one, and
not ealeulated to resist with impunity any rongh usage,

It ds mot.fitted for transport by sea. It cannot be taken in
pieces, 50 as to be put together into a compact package. Although
the wheels are’removed it is still bulky, and there remain many
projecting - parts, ands these of comparatively little power of
resistance, which will be constantly exposed to injury in the
movements of a transport vessel in bad weather. This defect
would quite unfit it, in its present state, for the general require-
ments of the British service. Necessity, arising from the insular
nature of Great' Britain, obliges such conveyances to be simple in
construction, easily taken asunder and packed, to be fully capible
of resisting the shocks to.which they are liable during a sea-
voyage, and to be fitted for being readily put together again on
landing at the cobelusion of the voyage. These qualities are not
found in the Berlin two-wheeled litter.®

Fourthly, as to its capability of repair. Independently of the
ineconveniences which-would arise from its bulk if it had to be
transported in its complete state, the nature of the construction
of the conveyance would eause it to be easily injured if subjected
to undue violence, whether on shipboard or elsewhere. If the
wheels or springs were injured, they could not be repaired - under
ordinary eircumstances in the field. Spare wheels would be
required to be taken for supplementing those which might be
damaged, as is done in ordinary ordnance carriages. This objec-
tion would not hold good if the means of repairing such defects
were at hand, as they probably weve in Germany. .

Fifthly, as to the cost. ' Dr. Neudirfer has made a caleulation
of ‘the probable cost of an equipment of these litters, when made
necording to his designs, for an Austrian anny of forty brigades,
supposing that all other forms of sick transport conveyances be
abandoned, . He remarks as follows: —“1T find that my vehicles
* can be made, strong. and fit for. service, for about 100 florins
“ eaeh (101) ;:s0. that, for-each infantry brigade, 5,000 florins
“ (500L), and for an army of forty brigades, 200,000 forins
“ (20,000L.) will be the cost. - This sum. is large, but, as every
“ nation must necessarily improve its artillery and keep progress
with the times, so must 1t similarly improve the means of
transport for its wounded, unless it wishes to be left behind in
the race both of military science and of philanthropy.”f The
cost of Neuss's two-wheeled litter sent to the Army Medical
School was 151, irrespective of the expenses of its carriage from
Berlin to England. But the real cost of these conveyances. can

i
il

* Even mn the paseage from Hamburg to Southampton on a steamer, and carefully
pecked, Nenss's conveyvance obtained for the Army Medieal School had one handle
broken off, and was defeetive from the loss of two or three minor parts which had to
be replaced before it counld be fitted for use.

t Op. cit., p. 10,
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only be ascertained by actual experience in field use, for the cost Cuar. V.
i5 not merely the first outlay, but should include the expenses of Fian
repairs, mui: indeed, involves the whole question of strength’ and
durability when a comparison between it and the other transport
conveyanees in this respect is instituted.
In eonelusion, on considering all the circumstances above stated,
it does uot appear that this two-wheeled litter, notwithstanding
its alleged utility and success in the German war against Den-
f mark, in the campaign of 1866, and in Mexico, 1s fith:ti for the
' general service of the British army for the transportsof wounded
1 in time of war. Its want of portability fer stowage on Ih-::ulrﬂl
ship, its liability to injury, and the absemee of hI.LEI]I.lLlL":E- for
repair, counterbalance its advantagzes. It would: certainly be
unwise to recommend it as a substitute for transport convey-
ances, the superior merits of which in respect. to those qualities
in which it is defective, and which are so unportant in the
Britizsh :e_i_'l'l.'il:u_-, have heaen pract iv."l”}f tested and L"Ht-:lb]j.-cili.'d,
before it has received a more extended trial than it has hitherto
been subjected to in field eperations,

On the other hand, the superior advantages of tlese litters Fitness for use
over otheronveyances in the exceedingly easy position afforded ‘:fr:‘;;';‘q“l““i:l-d
by them to sick or wounded soldiers, in the little injury the ',.-‘:,5-_3;:].
patients are liable to be subjected to from shocks or from jolting
during the transport, in the rapidity of their movement, the
economy of labour, the ease with which they can be ecaused to
travel long distances, together with the fact that they possess
sufficient strength for all ordinary legitimate uses, render them
not 4.:111}’ n”,)!'-;)print.a:, bk, ]'l!!l']i.il[l.‘-L the most ApPpIro) wiate 1r;l;||:i.]u:-1't.
conveyances that-van be devised for use under certain special
circumstances. . Among a eivilised community, with good roads,
so.that the ground between the scene of action and the lines of
surgical assistance is likely to be tolerably regular and level, and
where no necessity exists for transport by sea, or close package of
the vehicles themselves, they seem to offer every advantage that X
can be expected to be found in any ambulance carriage® To fit
them for transportation by sea, and for use under the cireum-
stanees in which British armies have to aet in foreign expeditions,
they would require many modifications in order to free them from
the objections which have been already described. A ttempts
have not been wanting to remove these objections, and they will
be presently noticed.

* Dae of tllll.".‘d." litters has Leen 'Ffl.""l:lt':lt::' nsed for removing invalids TEquiring a
recumbent position from the landing place at Netley to the Boval Victoria J_En:.p'iT;.l,_
The first part of the road from the beach has a very steep incline, the remainder has
only a gentle slope. The regulation stretcher, Russell's spring dhoolev or streteher
Hopper's invalid ehair, the China smlulanée bareow . have heen also L-;||-|;.;-;:1,-l-.:i for '[]u,:
samie purpose. Preference has been universally given to Neuss's two-wheeled Htter, on
account of the H;."-'l.".._;.'. advanugeous qualites above en wed.  On arcivior at ,tl_.._:
;l;lLT_'IIIFI- of the hospital, I|u:- difficuity has been experienced in earrying the litter with

IE patient upon 1§ up the six steps Jeadinge in e Gorr 3 f the gl y
shifted, to i!l.l.l-.- upper t'mri.en n|'1hx-h::.-u.i.'jl.?|zli;ln e i A ot
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Two other advantages, not enumerated in the foregoing résums,
may be noticed. With the hand-wheel litter it is nob necessary
to disturb the patient during the Wswwtﬁ in ecage of the eon-
ductor wishing to balt for a time, as’must be done, to a certain
extent, where the bearers of a stretcher place it on the ground
in order to give themselves rest. Neither does it require any
training to be able to conduet the movements of the wheeled
litter, but only common ecare and attention; whereas, with the
ordinary stretcher, a certain amount of previous practice is ne-
eessary to enable the bearers to carry a wounded man in such a
way as not to aggravate his suffering by jolting or uneven move-
ment.  With mule ambulance transport also, quietness of the
animals and other qualities, with special training of the con-
ductors, are necessary to ensure ease to the patients; and with
ambulance carts and wigons considerable skill is required for
driving properly. Nothing can be simpler than the manage-
ment of two-wheeled litiers.

If an enemy were to attack the shorez of this island, and a
eonflict oceurred, I cannot imagine a more efficient hand-con-
veyance than such wheeled litters would afford. The wounded
could be rapidly transferred by their means from the places of
action to the stations for the first dressings, and from these latter
to appointed hospitals ; or, if a railway were near at hand, eould
be carried to stations for removal to longer distances with the
greatest amount of edse that the particular conditions of each
wounded man would render admissible, The circumstances
under which they seem to have been so successfully employed
after the assault on the forts of Dippel in the war between
Germany and Denmark, and in the campaign in Bohemia, appear,
from the descriptions, to have been of a4 nature, in many respects,
similar to these I bave just comtemplated, and these are the
eonditions for which ecareful examination of Neuss’s hand-
wheel litters would have ‘led me to conclude them to be par-
ticularly well adapted, even without the prictieal proofs of
their advantages which those campaigns are stated to hive
afforded.

Gablenz's wheeled litter.— This is & wheeled litter constructed
for the removal of & single recumbent patient. It is the first
example of an attempt to combine the advantages of a primary
stretcher with the power of assisting its movement at pleasure
by the aid of a light pair of whesls and axle, the whole machine
being designed for ambulance purposes.

In the foregoing examples the litter has been either a con-
stituent part of the conveyance itself; or, though separable, Las
been }’blm.‘.{‘d on & heavy small cart, as the China barrow : or not
fitted for the purposes of a primary stretcher, as in the contrivance
of Dr. Pirogoff.

Gablenz's litter was exhibited in the international eollection
at the Univerzal Exposition of Paris in 1857 by the Baden
Committee, and it was stated that it had been adopted in the
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Baden army and had proved serviceable during the enmpaign of e V.

1866.*

Fig. A —Gablenz"s wheeled Litter.

Messrs. Fischer and Co., of Heidelberg, were the manufacturers
of this conveyance, and they thus describe its merits:—

« Besides, 1ts easy stowage and portability, Gablenz's litter has Advantages
the great advantage of offering the patient a secure pdsition, even Aeiel to
il rapidly moved down hills, owing to the angle formed by the wheeled litter.
fwo parts of the stretcher on which the chief weight of the patient
is placed. 4

“The stretcher is light, and, when required, is quickly and
easily separated from the wheels and axle, awd can he used
separately. _

“1f a patient is to be conveyed on this litter, either the
stretcher may be taken off the wheels and put on the ground to
place the patient on it, and without removing the patient, re-
fixed on the axle: or the lower and heavier end may be brought
down close to the patient’s back; and the patient drawn upon it
in a sitting posture.

“ By the application of a very simple contrivance this carriage
may be converted into a sledge.”

One of these litterst wus very carefully experimented upon
over ground of various descriptions at Netley. The résults of
these trials will be mentioned after an explanation of its con-
struction has been given.

Gablenz's litter consists of two principal parts: a folding
stretcher, and two low wheels connected by an axle.

* ¢ La Médecine & I'Exposition Universelle de 1867, Guide Catalogue publié par
la b'-""f'-ﬂé Allemande de Paris,” p. 65.
T Spec. Ko, 1,246 in the Museum of Mil, Sarg. at Netley.
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Caar, V. These are separable into four detached portions, viz., the fold-
e ing stretcher, the axle, and the two wheels. The weight of the

stretcher is 48 lbs., that of the wheel and axle is 39 1bs.

When these portions are arranged for transportation, they are
packed in the following way :—
The stretcher is folded up, one half lying within the other half. |
v The two wheels are laid one behind the other upon the folded
stretcher, and the axle is laid by the side of the whole. A package
is thus formed 5 feet in length, 2% feet in width, and about 10 |
inches in depth.

-3 i
,// FEE'A ~—Gablenz's Litter, separated and‘arranged for packing. i

There is, as in the ease of Pirogoff’s litter, no arrangement for
securing the several parts together, and they, therefore, also re-
quite, both for preventing their separation from one another as
well as for protection from injury, to be put into a w

o 5 -~ : il 5 = i Sakia
when they have to be carried on shipboard- 775 transport
wagons. it g

: i P

m‘f?:fl‘ﬂ':‘r:ﬂ::“ “Lkrsitercher is jointed near its middle, and thus eonsists of

wheeled litter, 81 Wpper and a lower half. . These Pparts are so hineed as to fold
closely together when necessary. The sides, or ‘_pu]cs, of the
upper half of the stretcher, that on which the head of the patient
would be placed, are made of wood and eonnected by a wooden
traverse at the end near the handles, and by a'bent iron traverse
beneath. The poles of the lower half of the stretcher are made
of one solid piece of iron bent in the middle al right angles so as
to form a third side or traverse, and together to E:UI'IEFt-“-TItE three
sides of an oblong frame, The fourth, or open side of this frame
which is near the place.of junction of the two halves of the
stretcher, is conmected by an independent iron traverse placed
at a lower level than the frame itselfl. The two ends of the side
poles of the iron frame are curved so as to be attached to this
traverse, which is thus prevented from beine brought into
contact with the sacking, or from hurting a p-.ﬂ,l':?nt h-inE on it,

The breadth of the wooden frame portion of the stretoher
inside the poles is twenty-six inches, that of the iron frame por-
tion is twenty-two inches. This difference enables the stretcher




a hand-litter is effected by the foIlowmrr means :i—

A small bent piece of iron is attached by strong rivets to the
curved end of each of the two iron poles and the connected
traverse before described, and these pieces, together with the
ends of the poles themselves, form openings capable of receiving
within them the axle conneeting the. two wheels, These
openings-are rectangular,-to -earrespond with, the square shape
of the axle, and are spoken.of as the “knees of the stretcher
hinges.” A short iron chain, with a spring hook at.the end, is
suspended from each of the curved pieces of iron which help to
form the knees just mentioned. (See Fig. No.4.) When the
stretcher is placed upon the wheels, all that has to be attended
to is that the rectangular openings fall properly upon and
embrace the square parts of the axle. They are then fixed in
position by winding round both the axle and the adjoining
traverse of the stretcher the iron chain, which is then secured
by being hooked to one of the ropes of the corded bottom of the
stretcher.

For removing the stretcher, the chain has only to be unhooked
from the netting, and to be unwound from the axle and traverse.
‘1119. stretcher ecan then be lifted oft’ the axle and wheels. = .

The wheels correspond in general features with the wheels of
P1rog0ﬁ"s litteralready described, and differ only in size. The
diameter of each wheel is-2} feet.

7
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up from the ground for the purpese of carrying and pla.cmg lnm
upon the stretcher, as is required when ordinary stretchers are
employed.

2. In carrying a man upon the stretcher off the wheels he is
not so much shaken as upon an ordinary stretcher. Thig is
owing to the fact that the side poles are more rigid on account
of their being composed of two pieces firmly joined in an angle
midways, while in ordinary stretchers each pole, consisting only
of one long piece, more or less elastic, sways up and down with
the steps of the bearers.

3. The position of the patient upon the stretcher is easy, and
the girths maintain him secure in that position.

4. The weight of the stretcher, when used off the wheels,
causes fatigue %o the bearers after a short time. With a heavy
man upon the stretcher two bearers of ordinary strength would
require to halt after about every two hundred yards of marchlng
But the stretcher can be placed temporarily on the ground so as
to give the ‘bearers rest, its weight being supported on the
central iron traverse, w 1t.h0ut inconvenience to the patient.

5. By a certain amount of management the stretcher, with
the patlent upoun it, can be easily and rapidly placed upon the
axle connecting the wheels, and secured there. But it would be
necessary to lay down rules defining the manner in which this

T
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maneenvre is to be done, and some little practice is required to
do it with celerity when a patient is on the stretcher.

6. One bearer was found to be able easily and rapidly to wheel
the litter, with a patient lying upon it, over level roads covered
with loose gravel, either by pushing or pulling the conveyance.

7. No more than a moderate and easily supportable amount of
exertion was required to wheel the litter up a rather steeply-
inclined and very rough road.

8. The men who were carried in the litter found their position
easy, and stated they did not experience inconvenience from
jolting even when the stretcher was wheeled rapidly over very
rugged ground. This appeared to be chiefly due to the elastic
nature of the bottem of the stretcher, and to its padded girths,
there not being any springs to it.

As shown by the experiments referred to above, this form of
hand-wheel conveyance appears to have several qualities to
recommend it to favourable consideration. The moderate amount
of labour, and the rapidity with which it can be wheeled even
over rough ground, the comparative facility with which the
stretcher can be transferred on and off the wheels, the easy and
secure position of the patient upon it, the readiness with which
the litter may be taken to pieces and folded for package, the
moderate amount of space in which the separate parts can be
stowed away, and the not excessive weight of the whole convey-
ance, viz., 87 1bs, are all qualities in its favour, To give Gablenz's
litter a higher title to recommendation, the objectionable weight
of the stretcher, which is strongly felt when it is used apart from
the wheels, would have to be reduced ; and for package and stow-
age, the wheels shonld admit of being placed within the same limits
as those of the sides of the folded stretcher, while the whole should
Le arranged for being secured together without the necessity of
the employment of a packing case. It ought also to have some
means of protecting the patients carried upon it from rain and
dust. It is questionable whether after continued use the bottom
of the stretcher would not lose its elasticity, and then the absence
of springs would certainly be very objectionable to any one car-
ried npon it. There was not the opportunity of trying the litter
along roads covered with deep mud or heavy sand at the time
the experiments were made with it at Netley, and the question
remains therefore how far sueh a condition of surface would
render the conveyance impracticable in consequence of the
lowness of its wheels, and, further, objectionable as regards the
patient carried upon the stretcher on account of its nearness to
the ground over which it was being wheeled. It seems probable
that the circumstances just mentioned will always cause objec-
tions to be made, and rightly too, to the adoption of similarly
low wheels for conveyances of this kind when intended for
general use in campaigning,

Braneard roulant.— M. Henri Arrault, of Paris, who iz well
known from having designed numerous articles of field equipment
for the medieal service of armies, has invented a stretcher on

Caar. V.
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wheels, which he has called the brancard roulant, or rolling
stretcher. 1t-consists of (A) a stretcher closely resembling the
ordinary stretcher of the French serviee, adapted to (B) light
wheels, so that it can be either rolled over the ground or carriec
by the hands of bearers at pleasure.

As in Gablenz’s litter, one of its peculiarities is the rigid con-
nexion between the strefcher and the axle. It is destitute of
springs, nor is it slung so as to move with a certain amount of
freedom, as happens in Neudirfer's litter.,

(A). The stretcher consists of two side poles and two traverses
made of wood (beech), and a canvas support stretched within
them. The canvas is securely and pérmanently nailed to the
two side poles, but is free at the head and foot borders. A canvas
loop is attached to the middle of each of these free barders, and
15 intended for one of the wooden traverses to be passed through
it. Each ttaverse, when employed to keep the canvas stretehed
out for use, is speured in its situation by two small iron bolts
placed at its two ends, and arranged to pass into two small iron
€yes at corvesponding positions in the side poles. When thus
put together the canvas and its framework form an ordinary
hand-litter.

Near one end of each side pole, at about six inches from the
handle, is an iron support or foot, which assists in supporting the
stretcher when it is placed upon the wheels. These iron feet ean
be readily raised and secured within supports provided for them
on the ouler aspect of the two side poles. They then remain in
close proximity with the side poles.

(B). The wheels are twenty-seven inches in diameter, and of
|_‘|n]iTi:I.|‘_]r" constroction,. They :|1'£_r:'|_lr|!|n'l,ml l:-}-' an iron axle of
sufficient length to admit of the stretcher being connected with it,
and at the same time lying conveniently within the two wheels.

The connexion between (A) and (B) is thus obtained. Near
the middle of the under surface of each side pole of the stretcher
is a T-shaped piece of iron, or tenon, the cross part being firmly
secured to the pole, the tongue part being left projecting.  Near
each end of the iron axle is a small elevated piece of iron
furnished at its upper part with a square opening, or mortice,
‘adapted for receiving the tongue of the T-shaped piece of iron
Just described.  When the stretcher is placed on the wheels
‘nttention has to be given that the tongue on each side is inserted
into its corresponding receptacle on the axle; the conmexion is
then seeured by an iron pin being passed laterally through cer-
tain openings which exist both in the receptacle and the tongue
at a corresponding level. When the stretcher is bolted by these
means to the wheels and axle the whole appliance can be lifted
off the ground together without any risk of the parts (A) and
(B) becoming detached from each other.

The stretcher can thus either be employed as an ordinary
stretcher without the wheels, or.on being eonnected with the
wheels ean be either drawn or pushed as a wheeled convevance.

The weight of cach of the several parts, on being weighed at

| 55
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Netley,*® was found to be as follows: stretcher, 21 1bs, 14 0z.; the Cmar. V.
two wheels, 23 lbs ; the axle, 8 lbs. 11 oz. The weight of the
whole is therefore 33 1bs. 9 oz
The *brancard roulant ™ is simpler in construction than any of
the hand-wheel conveyances which have been previously noticed,
but was found to be defeetive in many particulars on being
subjected to practical trials at Netley. It was also rejected by
the examining committee in May 1857 at the Exposition in
Paris, although at the same time it received praise for its
simplicity and lightness,
The chief fanlts found at Netley were the following ;:— R
~Firstly, 16 was very difficult to ]:Iami}n. lmt-ien%mhﬂa-lying O, Practical ob- / A«/
i/ the stretcherfupon the wheels. The chief soureé of the difficulty Jections to
was the farfMbat the weight of the man upon the stretcher made ﬁ;ﬁ:ﬂm !
the canvas bottom belly downwards, and in so doing caused the roulant.
upper surfaces of the two side-poles, to which the canvas is nailed,
to turn inwards towards each other. When the upper surfaces
were thus turned inwards it followed, as a necessary result, that
the under surfaces were proportionably turned outwards, and
with them the T-shaped iron tenons attached to them. The
tenons were therefore no longer in the straight line which was
necessary for their easy insertion into the upright mortices made
for their reception upon the axle, which of course remained in
their perpendieular position. When, after much mancuvring,
the ends of the tenons were got into the upper parts of the open-
ings of the mortices, it was only by foreible exertion that the
remainder of the tenons could be pressed down into them. The
drag on the side poles arising from the weight of the man had to
be counteracted by force being applied to each side of the
stretcher. There was considerable shaking necessarily commimi-
cated by these efforts to the stretcher, and no little inconvenience
would have been the result to any wounded man lying upon it.

v For reasons arising from the same cause it was found difficult to 11// :
1/1511{:; a patient lying on the stl‘ct,thg? rom off the wheels, ,-4

Seéondly, it was found & be zlﬁd{'{‘hing but an easy mode of
conveyance for the I’Em'“"j carried upon it. This fact arose- (i)
from the difficulties, already described, in placing the stretcher,
with a patient lying upon it, on and off the wheels ; (}){rom the
absence of springs, and (¢) from the angle of inelination which
the stretcher assumes when the appliance is wheeled by a'bearer
of ordiniuoy height. el ob T
The eﬂ‘gct of the absence of springs is that every jolt which q_f:i‘if;f.? S
wheel accidentally meets with is directly communicated, through Arranit's
the axle and through the unyielding iron uprights by which it s broocard
4 ¥ = prig Y ¢ roulant.
connected with the side poles of the stretcher, to the stretcher
itself, and at the same time to the patient lying upon it. There
i3 nothing to break the concussion ; even the canvas bottom on
which the patiént lies is stretched so tightly by the manner in
which its side peles, and indirectly its traverses, are connected

* Bpec, No, 1,265 in the Mus, of Mil. Surg. at Netley.
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with the axle, that the relief is not afforded which would be if 1t
retained more flexibility,

The angle of inclination was found to be very considerable
when a man of ordinary height was wheeling the stretcher.
This was owing to the wheels and uprights upon the axles not
being sufliciently high to keep the stretcher in a horizontal posi-
tion relatively to the hands of the bearver by which the appliance
was wheeled. The evils to a patient lying on the stretcher of
such an inclined posture would be felt in all cases of wounds, but
especially in those in which the bones of the leg or thigh were
fractured, for, in these, the lower part of the broken limb would
remain comparatively helpless and stationary, while the upper
fragment would have o constant tendency to slide down and
become displaced upon it.

Thardly—There were several faults in construction, so that
the appliance was evidently not caleulated to resist the shocks it
would be liable to in campaigning.

The first error appears to be in the iron uprights containing
the mortices on the axle. Their form and construction render
them unable to resist the strains and shecks to which they are
necessarily subjected. As already explained, when the weight
of & man is placed on the streteher, the iron tenons on the side-
poles are made to torn outwards, so that they assume an oblique
direetion, and considerable foree .is required to bring them per-
pendicular to the wortices so that they may be inserted into
them. This force throws a great strain on the iron uprights, and
causes a liability to injury at the parts where they are connected
with the axle, Mecreover, any accidental blow at.the upper part
of one of these uprights, owing to the length of leverage and want
of lateral support, is very likely either to bend or break it oft at
the same place. In either ease, whether bent or broken, it would
be rendered unfit for service. Omne of .the uprights was thuos
broken at Netley from a man falling while carrving the stretcher.

The sam/ ciremmstances which throw . the strain just deseribed
on the Imvé' ends of the uprights.of the axle, together with the

. working of the stretcher when attempts are made to get the side-

pole tenons to enter the mortices at their upper extremities, cause
further a great foree tobe exerted on the traverses at their places
of junetion with the side-poles. It is in these sitnations that the
traverses are weakest, from the nature of their construction, and
the applieation of this force increnses greatly the liability of their
breakage. Owing, to these canses, some of the iron bolts joining
the traverses to the side-poles were either broken or bent on each
oceasion of trying the stretcher at Netley.

The ¢onelusion with regard to the brancard rpulant is, there-
fore, that—notwithstanding saving of labour during the transit,
and notwithstanding the general simplicity of construetion of the
conveyance—the disadvantages from want of ease to the patients
to be carried upon it, and from the liability of the appliance to
be disabled by injury, are so great as to unfit it for employment
in military service,
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«"The observations further lead to the belief that no hand-wheel
litter without springs will answer for the earriage of wounded men,
any more than a wheeled vehicle without springs drawn by horses,

Shortell's wheeled stretcher-su pport on springs.—In the summer
of 1866 Serjeant Shortell, Army Hospital Corps. who had assisted
in conducting the trials of the several kinds of wheeled litters
already described at Netley, himself constructed, according to a
design of his own, and deposited in the Museum of Military
Surgery at Netley,® a model of an appliance which he called a
“ wheeled stretcher-support on springs.” This invention was
adapted for wheeling the regulation stretcher of the British army,
but at the same time was rendered capable of wheeling any otler
stretcher, irrespective of size. Shortly afterwards a full sized
pattern of this appliance was made, but under some :liﬁmivzautngcu
m respect to workmanship, which will he alluded to hereafter.
On the occasion of the Universal Exposition at Paris in 1867
Serjeant Shortell was sent on duty connected with the British
section of the Exposition. He took his wheeled stretcher-support
with Lim, and it was placed among the other articles forming
the collection exhibited .I.IL'!.' the national socvieties for aid to
wounded in time of war. When it was first deposited in this
collection the only other patterns in the Iixposition were some
of those which have heen previously described, and one of
Dr. Gauvin’s hereafter alluded to: but several other natterns
were added subsequently. Most of these additions had some
features in common with Shortell’s eontrivance, At the close of
the Exhilition Serjeant Shortell received a silver medal for his
invention from the International Committee representing the
societies above mentioned.

As Shortell’s wheeled stretcher-support offers more practical
advantages for military use in the British service than any similar
contrivance which has yet been examined, and as, with certain
alterations which are required in some of the details of its con-
struetion, it is not unlikely to form the basis of construction for
future wheeled stretcher-supports. it will be useful to describe
the contrivance itself tully, and afterwards the results of various
trials made with it for experimental purposes.

The advantages alleged by Serjeant Shortell to belong to this
appliance are the following | — :

Ist. The appliance can be used with the regulation or an
other stretcher of ordinary construction, notwithstanding
variations in width.

2nd. A stretcher placed upon the appliance affords as much
ease to a patient carried upon it as can be obtained upon any
form of wheeled stretcher.

3rd. The stretcher, with a patient lying npon it, is easily placed
on or taken off the appliance by two bearers, A peculiar contri-
vance fixes the appliance in position, and obviates the necessity

of its being held by a third bearer while the two bearers are
placing the stretcher upon it,

* Bpec., No,
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Ly Shortell’s wheeled Strefeher-Support.

4th, The stretcher is capable of being very firmly secured to
the appliance when placed npon it.

5th. The applisnce is composed of but few separate parts, and
the construction of all of these parts individually, as well aa their
combination, is simple.

Gth. The arrangement of the machine is such that it is hardly
possible to lose any of its parts, unless in case of ecomplete
breakage, - -
7th. A patient lying on a stretcher and. placed upon the
E'Erp]i:mu. is ensily wheeled over any ordinary ground by a single

earer. ' i

Sth. Tts weight is so moderate that, if rendered necessary by a
difficulty being met with on the way, such as a diteh, it can be
easily carried over the obstacle by two men without disturbing
the patient. 1

Oth. ‘It is of comparatively small eost.

10th. It is ealeulated to sustain without damege the ordinary
risks of campaigning.

11th. It mnﬂ taken to pieces and packed for stowage with-
out liability to damage or loss of parts by separation from each
other, and at the same time without the necessity of heing
protected by o packing case.

132th. In the event of the regular stretcher having been broken,
or not being forthcoming when wanted, temporary stretchers
eonstructed in the field of the rudest manufacture, in fact any
piece of clath suffieiently at.mnf secured to two poles, will form
with thig appliance a serviceable wheeled conveyance.

. The two sketehes which follow represent the stretcher support
standing on its wheels and packed up.

Fig. A —Bhortell's Wheeled Stretcher-Suppart.—The springs afe fized upright by
the action of the clamping serew in the nave of the wheel, which appears on the
left of the drawing. The eruteh ping are in the eratches.




Shortell's wheeled Stretcher-Support,

1-7'1_1_.,'- A =Shaortell’s Wheeled Streteher-Support packed for stowage,

~ Before being put together this appliance consists of the follow-
ing distinct parts:—two wheels, washers, and linch-pins, axle,
two springs, four iron pins, two fly nuts, one clamping screw for
the nave of one of the wheels, and two leathern straps with two
buckles. These several portiors are afterwards so fastened and
secured together that when the appliance is ready for use only
three separate portivns vemain, viz., (@) an axle, with a lmtg strap
of leather attached ; (&) two wheels ; and (¢) two springa.

The following is a brief description of these three parts
separately :—

() The axle, with leathern strap attoched.—The axle is made
of iron, is 26 inches in length within the wheel-naves, is rounded
for 12 inches in the centre, but 11:1:1(|I':Lnglt'[:i!‘ at each end for
7 inches within its corresponding wheel. The quadrangular
portions of the axle, which are seven-eighths of an inch broad, by
one and three-eighths of an inch deep, are intended to receive the
springs ; and the springs, as will be presently explained, are so
fashioned that they ean be shifted in position along these par-
ticular parts of the axle, and secured at any given point of their
length with the utmost facility.

There are two small winged projections connected with, and,
indeed, forming part of its axle, at the middle, and to each of
these one of the leather straps is attached. These straps are
permanently fixed 6o the axle by means of stitched loops, in the
same way as a strap and buckle are usually secured together.
Each strap is an ordinary strong leather strap about six feet six
inches in length and an inch and a quarter in width, and has at
its free end a buckle and several eyelet holes. The straps thus
extend sufficiently beyond the axle on each side for them to be
buckled respectively to the corresponding traverses of a stretcher
when one is placed upon the appliance, and are also adapted for
use in keeping the several parts of the appliance together when
it is wade up into a package,
g2
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(b) The wheels —These are of ordinary construction. They
are two feet seven inches in diameter, are made with six felloes, and
ara bound by a tire one inch and a half in width. The nave of
one of the wheels is fitted with a elamping screw, which pierces
it and passes through into the opening along which the end of
the axle is intended to pass. This screw 1.1.1*J'rlrs ilong 4 metal
female serew fixed in the substance of the nave, and is furnished
with a convenient handle. The length of the screw prevents any
risk of its {i]«}ﬂ":f_i‘]nvht from accidental eauses,

(o) The spirings.—These are two in number, '['ilp:,-z.' consist of
double elliptic steel springs, each being two feet four inches from
joint to joint across the greater axis. FEach spring supports above
a small iron crutch for receiving one of the poles of a stretcher.
A small chain and pin are connected with each of these two
crutches, :l“'l]. through the sides of both of them there is an open-
ing for receiving the [mu when it is required to secure the poles
of a stretcher upon then

(J] posite to .,‘ e two 1?1[L|"h es, on the under surfaces of the
springs, are fwo projections of somewhat similar form, but longer,
by means of which the springs are supported on the axle. Each
spring is made to sit on thq: narrow fuce of the quadrangular part
of theaxle which is turned vpwards, and are held in position by
two lateral pieces of iron. These are of the same width as the
spring itself; and are prolonged down each side of the axle.
Througl these side pieces a square iron pin is made to pass, under
and close to the axle so that when in position the spring, the
two side pieces, and- the iron pin together form an oblong hole
for the axle to pass thronzgh. One end of the pin is headed, the
other is rounded, with a thread cut on it to receive a fly-nut, by
which the spring ean be clamped on any part of the axle, The
tly-nut is i:]‘v".'[‘l!i[ﬁcl from being taken completely off the pin by
the end of the pin being capped; thus the spring and its clamping
part comprise but one piece, no portion being separable from the
remainder.,

When the spring is clamped to the axle half a turn: of the
clamping serew serves to slacken the grasp sufficiently for the
spring to be shifted along, or to be withdrawn altogether froin
the axle.

When the stretcher-suppert 1s required for use’ the wheels and
axle are connected, and “the springs secured upon the axle, at
distances corresponding with the width of the stretcher to be
placed - upon’ them, by méans of the cl.nt:]nnrr serews.  The
clamping screw fixed to the nave of one of the wheels is then
tarned until pressure is exerted by it on the axle; this renders
the axle immovablé, and fixes the springs in an upright position
rexiy ‘to receive the streteher.  Two bearers then carry the
streteher over the appliance;and deposit it upon it by ]i'ttll'l"f the
side-poles rest within the crutehes at the upper surfaces of the
springs.  As soon as the stretcher is placed on the appliance one
of the bearers leaves the end he was carrying to take the necessary
steps for fixing the stretcher. The stretcher in the meantime is
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supported in part by the wheels of the appliance, and partly by
the bearer who remains with it. The fixingis effected by passing
the iron pins attached to the crutches either bver or through
the side-poles of the stretcher, as may be most convenient, and
then by buckling the two ends of the straps to the respéctive
traverses of the stretcher. As the poles in the regulation stretcher
are passed through continnous loops in the canvas, so that' there
i8 no opening through which the inner arm of the eruteh can be-
passed, it is necessary to cut a small opening two inchies in length-
near the H,E-!:,l-i"r-]_ga for it to pass Hn'-:':ln_;';h; and 1t 1t 13 tlml]_*_fLL'
desirable that the pin should be passed through the pole itselfs
instead of over it, a hole will have to he previously bered through
it for the purpese. As soon as the pins are passed through and’
the straps buckled the stretcher is ready to Le wheeled away by
the bearer told off for the duty, the other bearer being then at
liberty for other work., Should the stretcher be provided with
long feet, as is the ease in the ouwe specially arranged for the
purpose, and hereatter described, one of the bearers may leave as
soon as the stretcher is deposited on the wheeled support, without
waiting for it to be seecured to it. The remaining” bearer simply
lets down the feet from the :-'.iqh*.—]'-fﬂ{rﬁ, and these feet, with thae
wheels, form a sufficient support for the streteher while he inserts
the fixing-pins and bueklgs the straps. These being secured he
]IIJ'H- hold of the handles of the streteher at the end near which
the feet are placed, raises and secures each foot successively in
its place, and is then ready to proceed with the patient,

Having thus described the construction of the wheeled streteher-
support and mode of il.‘lnuliftlj__"‘ ’Li‘.) it will be useful to notice the
manner in which the twelve :&:l‘:ztuhlgﬁi enumerated at the
commencement of the remarks are stated to result from its
employment.

1. Adaptability to stretchevs of any width.—This quality is
obtained by having the springs so placed on the axle that they
can be moved along it to suit either a wide or narrow stretcher.
This advantage would equally apply to the case of a stretcher
Flth one or both of its side-poles warped out of the straight
ine.

2. Ease to pafients..—This quality is secured by the action of
the elliptic springs.

3. Facility of placing a stretcher and patient upon the aj-
j.]"rﬂ-l'!:'-’{'tf withowt erfro dasiatatice.—This I'}t_{__-i“'r_.}-' 15 EJ].'IE-i'I.iI!l'.‘LI h__'r'
menns of the l*]:Lrnllirlj_{ serew on the nave of the w |:|>.:lﬁ_'_‘ The
action of this serew causes the axle to remain immovable ; and
g0 the springs, with the stretehier-pole receptacles upon them, are
wa ntained in an upright position, ready for receiving the
stretcher when laid upon them. Were it not for the clamping
SCrew, the u't'i;;hT of the -l'_..f'1 would cause them constantly to
Eravilat. downwards, a nd a l-'tm Person would be n CESSNTY GO
hold them up when a stretcher was about to be placed on tllu-m,
as reported to be the case in the brancard roulant, previously
described,

.
1" S
Crrary X,

e

Sonrces of its
advantages.



Cmar. V.
Sources of the
advantages of
Shortell's
streteher-
support.

246 Shortell's wheeled Strefcher-Support.

4. Security of the stvetcher wpon the appliance—The stretcher
is net only secured upon the appliance by the side-poles being
pinned upen the crutches attached to the springs, but also
additionally fastened by being strapped to the traverses at -eacl
end, and to-the axle.

5. Simplieity of construction.—This quality is chiefly shown
by the appliance being eapable of being put together, or taken
apart and packed, by band alone ; neither hammer nor wrench are
required for this purpose. The wheels, axle, and springs are of
ordinary construetion, with the exception only of the easily manu-
factured additions necessary to fit them for their special purpose.

6. Freedom from lichility te loss of any of its parts—This is
due to the manner in whieh the several parts are connected, as
well as the manner in which they have to be eombined, both
when they are in nse and when they are packed for earriage,
As before mentioned, the minor parts, such as the clamping
screws of the springs, the pins for securing the strebcher poles,
are fixtures to the major parts to which they belong. So also
the linchpins remain attached to the wheels. The axle clamping
serews can only be removed by a deliberate and continued effort.
None of the parts, therefore, can be mislaid or be lost by ordinary
movement when the appliance is in use.

7. Facility of movement with a patient lying wpon i, by o
Si.ﬂglg bererer, —1T he moderate \‘I.'t}i_ght- of the whole machine, and
the fact of the principal part of the weight falling upon the wheels,
contribute this quality to the appliance.

8. Moderats weight—The weight of the appliance is G2 lbs.
7 ounces, the wheels being 36 1bs. 4 ounces, the axle and straps
connected with them 8 1bs. 8 ounces, and the springs 18 1bs. The
weight is greater than it need be, and greater than it was intended
it should be. The material used in making the tires is double in
thickness of what was required, but none of proper depth and
width could at the time be obtained in Southampton, where the
wheels were made. No spring wheeled conveyance can be con~
structed lighter than this may be conmstructed, for no such
conveyance can be reduced to simpler parts than this, viz, an
axle, two wheels; and two springs. '

9, Moderate cost—The simplicity of construction insures a
moderate cost. The: price ought not to exceed, or at any rate
but very little, the price of an ordinary pair of wheels and axle,
with the addition of springs sufficiently strong to bear the weight
that is intended to be placed upon them. The pattern subjected
to trial cost 4%, bubt this was manufactured under exceptional
circumstances.

10. Duwsability under the circwmstances of ecvmpaigning.—It
is not more lable to be injured by the dircumstances of
campaigning than any other wheeled vehicle, being proportioned
in strength in all its parts to the shocks 1t is likely to meet with,
whether in use or packed up during transport. When in use,
the parts most likely to feel the force of any accidental concussion
will be the adjustments by which the two springs are clamped to
the axle, for these are rigid, and not able to yield, as the nt-h‘mr
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rts of the springs can, to any force impressed upon them.
These are, therefore, made strong and resisting. When fastened
up as a package for transport, the most fragile parts—wiz, the
two springs—are protected from injury by being placed -within
the two wheels.

11. Capability of being easily and secwrely pueked for stow-
age—The parts of the appliance are as easily taken asunder as
they are put together. When taken asunder, one wheel is first
laid on the ground ; the two springs, which fit within the eir-
cumference of the felloes, and the axle are laid upon this wheel,
and the second wheel is then laid over these. The two ends of
the strap fastened to the axle are used to buckle the whole
together. The two ends of the axle project beyond the wheels,
and can be used as handles for the purpose of earrying the package
if required.

12, Capability of use with the most primitive deseription of
stretcher.—Temporary stretchers, made in the field, and consisting
only of two poles cut from a tree, with a piece of sufficiently
strong cloth or canvas nailed or otherwise secured to them, can be
used with the appliance, by boring {wo small holes throngh the
poles for the pins of the erutches on which the poles rest to pass
throngh. - The pinning of the two crutches to the poles will
obviate shifting at the same time that the fixed pesitions of
the springs will keep the poles apart, and thus act in@%ﬂistuml
of traverses.

Serjeant Shortell constructed a special stretcher, with long
jointed feet, for use with his stretcher-support, but as this
stretcher is not an essential part of the appliance, which, as
before named, is suited for any stretcher, it is not here described.
When the stretcher-support was tried at Netley, the experi-
ments were conducted both with Serjeant Shortell’s stretecher and
also with the regulation stretcher of the British service.

The trials were made in the same order as that in which
the advantages claimed for this appliance have been alread
enumerated, and it will be convenient to refer to-them in the

same suecession and under corresponding numbers.

The following were the results of the trials :—

1. The appliance can be used with a regulation stretcher.  The
springs can be shifted to-suit it to a stretcher of any width.
The appliance can be used with the middle of the regulation
stretcher, placed over the axle, thus throwing all the weight
upon the wheels; this is not done with a strelcher furnished
with long feet, or the feet would be rendered useless, The
regulation stretcher requires to have a hole cut on each side in
the canvas for it to be properly fastened by the pins of the
crutehies, but the application of the straps alone secures it
su!fﬁuimal.l:; tor temporary use. The appliance was tried with an
ordinary vegulation stret_her without holes being cut in the
canvas, and when a person was wheeled upon it over hroken
ground the movement was found to be very easy, (The sub-
sequent experimental trials were made with Serjesnt Shortell’s
moditied stretcher pluced upon the &'«tr:‘:Lulm]'-supl'r.l-r.ﬁ
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2. The appliance was tried with Serjeant Shortell’s modified
stretcher over ground broken by holes, and the movement was
pronounced by the men carried upon it to be very easy. I was
myself wheeled over broken ground. upon it, and found the
movement as free from jolts as I believe it eould be on nn:}r
wheeled conveyance ; such concussions as were felt were chiefly
fett about the pelvis; the legs and upper parts of the body were
very little shaken.

3."There was no difficulty in fixing the appliance, nor in either
placing the stretcher upon it or taking the stretcher off. Two
bearers ‘only were required for the purpose. As soon as the
streteher was placed upon the appliance, one of the two beavers
sufficed to seeure it in position by the straps and erutch-pins;
the other bearer being set free for any other duty.

4. The fastening of the stretcher to the appliance was per-
Fectly secure. The appliance and stretcher eould be lifted up and
earried away together, by two men, without the least risk of
separation or displacement.

5. The construction was found to be very simple. Every man,
understoed, almest at a glance, how to put the appliance and
stretcher together, or to take it to pieces for package.

6. All the parts of the machine appeared to be well gnarded
against the risk of accidental separation and loss.

7. Une’ bearver could easily wheel the machine with a man
lying npon it over any ground admitting the passage of a wheeled
vehicle.

8. The weight is sufficiently moderate to allow of two bearers
earrying the conveyance with a wounded man upon it for short
distances. The experiment was tried of two bearers carrying
the whole conveyance with & man upon it, first upon level ground,
and afterwards across a gap ten feet in width and two and a
half deep; no difficulty was experienced in either ease. The
wheels proved to be an advantage in'the latter case, from acting
as a support after the conveyance had been lowered into the gap
and while the second bearer was descending into it, so that it
was found to be easier to carry a man across this hollow way on
the wheeled conveyance than on an ordinary stretcher.

9, The enst of the conveyance has been stated elsewhere ; no
doubt the cost would, be less if made on the same conditions as
Government wheeled convevances ave nsually constructed.

10. It appeared to be well adapted to sustain the ordinary
risks likely to be encountered on field service.

11. When the parts of the appliance were separated and put
together for stowage in the manner elsewhere deseribed, the
whole was found to form a compact package, readily carried by
either one or by two men, and sufficiently seenre against damage
or loss of parts, without the addition of a packing-case,

12. Although the alleged twelfth advantage was not tried, it
was sufficiently manifest that any two poles, however roughly cut,
with a piece of cloth stretched and fixed between them, coald be
adapied to the appliance and rendered copable of serving, as a
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temporary measure, the main purposes fulfilled by the stretchers
whiclr had been wmseéd in making the experiments, the results of
whicl have just been deseribed.

In addition to the advantages just named, it was suggested
that the modified streteher when resting upon the appliance was
sufficiently firm on its feet, and of a favourable height, to answer
as a substitute for an operating table, in case of one not beifig'at
hand when required.

At the same time that the wheeled stretcher-support was found,
on trial, to Have tke advantages just enumerated, it was thought
that these advantages might be increased by the following alte-
rations in some of ité- details (marked A, B, ¢, », E, and F), and
that tHess alterations would not interfere in any way with the
principles and main features of its construction.

(A.) Imstead of the springs being secured to the axle by the
elamps, &é, they might each bave attached to them in the same
gituation an eye-hole, of a form adapted to fit and slide along
the axle. The fly-nut and serew would thus be done away with;
the strength of the spring attachment would be inereased without
the weight being increased ; the axle need not be so broad and
deep, and would, therefore, be lighter ; and the construction
would be even simpler than it is at present. 1f the eye-holes were
rather broader above than below, the axle also corresponding in
shape, any tendeney of the springs to shift their podition while
the m]nrcj-am::e wiag in motion wonld' be obviated : it 13 not Pru'a
bable, however, even if the holes and axle be square, that such
shifting would take place, as the weight upon the streteher would
tend to keep themn in their places,

B (B.) The joints of the springs might be made after the ordinary
fashion of spring-joints, “lugs,” as they are called, with advan-
tage, instead of being hinged as they are in the pattern.

(¢.) The tires of the wheels might be lessened in the thickness
by one-half. Tlis would lessen the weight, afid ‘yet leave the
wheels sufficiently strong. (It was explained that they would
not have been put on of such 'a”substance as thev are if i*on
‘bands of less thickness but of the same width, could have been
got ; but the maker at Southampton said there was none of the
gort named to be obtained in the town. Tlhe eonstructor was
not used to the manufacture of such machines, and‘the distanee
5 of Southampton {from Netley preventing constant supervision of
@the manufacture while it was in progress, led to some small

Minatters of detail being different from what the designer woukd
Ihave arranged had he had more opportunity of interference.)

| (p) Each wheel-nave might be reduced nearly two inches
T in length, thus lessening the depth of the streteher-support when

packed,

(E) It would be advantageous if the wheels were so far in-
ereased in dinmeter as to admit the axle within them when
packed. The package would be facilitated, in a canvas bag for
‘example, and this would be especially obvious in ease of a nuﬁal:u'

 of these appliances being packed and sent away together.,
rf:
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(r.) It would be useful to substitute another plan for holding
the stretcher-poles in the crutches upon the springs, Pins and
chains are liable to be broken off, and though, in the present
instance, easily replaced, this inconvenience may as well be
obviated if practicable, Some means by which the streteher-
poles could be securely fixed within the crutehes would perhaps
answer best; the attachment of the stretcher to the wheels and
axle would then be still more independent of the addition of the
straps. :

On the whole, however, there can be no doubt that the
wheeled stretcher-support just deseribed was the most practi.
cally serviceable invention of the kind at the time of its intro.
duction. Its value has been shown by several features in it
construction having heen copied by subsequent designers of
wheeled litters, and it seems not unlikely that, if conveyances of
this class are ever regularly admitted as articles of field hospital
equipment, the particular patterns adopted will be some modi-
fication. of the simple stretcher-support designed by Serjeant
Shortell, rather than any of the more complicated kinds which
are occasionally recommended.

Dr. Gauvin's spring strefcher on wheels,*—This is the wheeled
stretcher which gained the competitive prize offered for the best
example of its class on the occasion of the Universal Exposition
at Paris in 1867. Some of its features have been already alluded
to in general terms in the chapter on stretchers (page 160), bu
a particular account of its construction was reserved to be placel

in the present chapter, for it was as a wheeled sfrefeher that the b |

contrivance chiefly attracted attention at Paris. Moreover, it
is only in this form that Dr. Gauvin’s stretcher can be studied
with completeness ; for, although capable of use as a field-stretcher
without the wheels, it is scarcely likely that in such a eapacity
alone it would have been recommended for adoption, for reason:
already given in the remarks upon it among those on band
litters.

Dr. Gauvin'’s wheeled stretcher has undergone several alters-
tions in the details of its construction, and other adaptation:
have been added to it, since the date when it was first brought
before the observation of the committee who adjudged to it tie
prize at Paris, but the essential features embodied in the con
4rivance remain the same. The following illustrations, which

.are copied from the second part of the report of the progeeding
.of the international meetings of the societies for aid to wound#

troops held in Paris in August 1867, serve to give a fair idea ®
Dr. Gauvin's stretcher in its latest form, both on and off 1
wheels,

* This stretcher was thus named at Paris. * Brancard d roves of @ bras, Spoeses
g ressoris, nouwvegu modile, du De, Gaweis, conservant la suspension et Uilasiicild o
Wy pans sez rowes,” Y 'Wheeled and hand-stretcher.  Bpring stretoher, new patte
< of Dr. Gauvin, preserving suspension and elasticity without or with jts whee's.
was also spoleen ‘of as Dr. Gauvin's * Drancard-lit @ ressorts,” or * spring stretes®
bed.”
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Fig. ~ . Dr. Gauvin's Spring-stretcher removed from its Wheels.  The small

wheeled feet shown in the drawing are to facilitate its passage over the floor of a
wagon.

An examination of Figures Nos. ~and -~ serves to show that

* the most striking feature in Dr. Gauvin's wheeled stretcher is
~ the two-fold construction of the part upon which the patient is

placed. Tnstead of a single stretcher, as is ordinarily used, Dr.
Gauvin employs a double stretelier, the upper of the two stretehers
being suspended by leather rings from four steel springs fixed to
the four corners of the lower stretcher. The necessity for springs
between the stretcher and the wheels and axle is thus got rid of,
and, in the present instance, as may be ‘noticed in Fig. 4 , the

‘union is established by the side-poles of the under stretcher being

connected with rigid oblong pieces of iron approaching the letter
V in shape, attached to and rising upward from the axle.

When the double stretcher is used without the wheels it is the
lower of the two frames which is held in the hands of the
bearers. It is furmished with handles for this purpose. The

i _'hwar frame is a complete stretcher, the side-poles being fixed
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from the wheels to the same extent as is possessed by it when
upon the wheels. And hence it is that the stretcher is equally
capable of use on carts or wagons, whether common country carts
or railway wagons, without springs, as it is of being used on its
own wheels and axle without springs, The weight of the
stretcher is unavoidably inereased to obtain this quality, and
simplicity and singleness are necessarily done away with in its
construction. The weight of the double stretcher, as before
mentioned at page 161, really unfits it for the general purposes of
a primary stretcher. It is true that it can be divided into two
parts and each part separately used as a stretcher, but the dis-
tinguishing qualities of suspension and elasticity disappear from
each the moment the separation is made. The upper and lower
frames must be juined togetherin order to obtain the advantages
of these qualities.

Discarding all idea, however, of using Dr. Gauvin's streteher
without its wheels as a piimary field stretcher, the contrivance
has many features to recommend it for use as a stretcher of the
secondary kind, with adaptation for rapid movement on wheels
when the terrain is such as to admit of their employment. One
important question which has to be determined is, how far its
construction will enable it to resist the shocks all such articles
must be subjected to in campaigning, and this can alone be settled
when sufficient experiments have been made on the subject,

Wheeled stretcher under trial in the Prussian army.—Tle
wheeled streteher made by M. Neuss, of Berlin, and used by the
Knights of St. John in the service of the Prussian army, has been
already described. After the introduction of that conveyance
the Prussian military authorities adapted the stretcher of one of
the army regulation ambulanee wagons, the “ Transport Wagen
fiir Schwernerwundete,” for being moved upon wheels, The
adaptation was arranged by an officer in the Prussian War Office,
and the plan carried into execution by the Government contrac-
tor; Mr. Dittmary. This contrivance differs in many particulars
from Neuss's litter.

The stretcher thus adapted is one of the secondary kind ; it is
niot made eapable of being folded up either transversely or length-
wise, but lias been chiefly prepared for being earried in the am-
blanes wagon before named ; although, at the same time, it can

Construction of be carried by hand when requived. A traverse made of wood

the siretcher.

near the head of the stretcher, and two iron rods slightly bent
near its middle and foot-part, are used to keep the side-poles
npart. These latter rest upon four short wooden feet,  On the
inferior surfaces of these feet are iron bands, and these bands are
continued from them on each side, and cover nearly the whole
length of the under surfaces of the side poles. The feet are thus
strengthened, and the gliding of the stretcher along the floor of
the wagon facilitated. The greater part of the bottom of the
streteher consists of canvas sacking, which is laced underneath,
and admits of being removed for being cleaned, or of bemng
slackened or tightened at pleasure; The part which supports

. —_—— o ———
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the head and shoulder of the patient is moveable, being hinged Cume V.
at the lower end, and supported upon two racks which work =
within the side-poles. A pillow of glazed cloth is attached by

three straps to the surface of this head-piece, and underneath

the latter there is a small knapsack, alzo fastened by buckles and

cords, for carrying articles of dressing, bottles, &c, A padded

flap is hinged to the centre of each side-pole ; these flaps protect

the arms of a patient {from coming into contact with the wheels.

The wheeled support made to receive this stretcher consists of Construction of
two short wheels, each being about 2} feet in diameter, turning the wheeled
upon an iron axle which carries two elliptical springs. Props PpaLk
are connected with the joints at the four ends of these springs,
and when these are let down the stretcher-support remains in
position ready for the stretcher to be fixed to it.

The stretcher fixed upon its wheeled support is shown in the
following drawing which is copied from Dr. E. Gurlt's deseriptive
plates of ambulance matériel.®

] e ¥ b
Fig. A Bide-view of the Wheeled Stretcher in use in the Prossian army.

The mechanism by which the stretcher is fixed to the wheeled Connexion of
support is simple. Upon the top of each spring there are :E:;‘;’E;th_r
two small iron supports, and resting upon them a erutch of the

| same metal and of proper size for receiving one of the side poles.
. The inner side of the erutch is less in height than the outer side.
I The middle of the floor of the erutch is pierced by a rectangular
opening. Beneath the middle of each side-pole of the stretcher
is an ircn tenon of a zize fitted to enter this opening, and lon
enough to pass below it between the two crutch-supports. The
lower part of the tenon is pierced by an opening in shape like
‘the key-hole of a lock placed horizontally. When the poles of
the stretcher have been placed in the crutclies and the side-pole
tenons have passed through their respective openings, they are
each fixed in their place by the insertion of a small bolt adapted
“in shape for entering the horizontal key-hole before named. The
| bolts for this purpose are attached by small chains to the
respective springs. When a half-turn is given to them after

o - e - ~- mE L e

) * For a reference to this work see Appendix. Pt "F{:_' -“é -
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their insertion their own weight maintains them in the pnsitiuﬁ
thus given, and they can only be withdrawn by again raisini
them a half-turn upwards,

The four feet attached to the ends of the elliptical springs are
not left to act singly, but are united into two Emlp]Lq by cross-
pieces being joined to them. One of these couples is bent so as
to be ecapable of folding within the other couple. When not
employed as supports the two couples are turned upwards
toward the axle, and here they are secared by a strap and
buckle which is passed around them and the axle together. The
shape of the feet and the manner in which they are folded up
are shown in the following sketeh : —

Fig. . . The Spring- support of the Prussian anny Whees L| 1 Streteher looked at
fromi abowe, The feet are folded and atm] p{‘ﬂ. to the axle,

Home remarks upon the results of the use of these litters
during the Prussian campaign of 1866 in Boliemia, will be found
in Surgeon-Major Bostock's report, to which reference has been
before made in this treatise. According to this officer, the
opinion of the Prussian surgeons was not 50 much in their favour
as might have been expected:® The chief objection seems to have
]'I[,‘!I;"['L 1-.|II_" _j.“]‘_.] r]_‘-_‘: FI.T]I.I |'|:ﬂ!:=‘:h. ]‘I.l“‘r'l."llll.l"lflfH {'2:1[""(.'1.1_ '||'p'1:'["“ thﬂf Tﬁ'l:‘:rﬂ
wheeled over stony and”uneven ground. Over good roads, level
turf, and some cultivated ground, the ‘movement was rapid "and
eazy, but this did not appear to compensaté for the drawback
above named. Dr, Gurlt has pointed dut that the lowness of
the whealad suppork g'-l‘i.’i‘ﬁ rise to a certain amount of incon-
venience, for persons of middle height or upwards are compelled
to bend themselves forward i order to keep the stretcher
horizgontal while Swheeling it along. Higher wheels would more-
over facilitate the paszage of the conveyance Over uneven
ground.

It is questionable whether the wheels of any wheeled streteher
should be less than 3% feet in diameter. The axle will then be
1 foot 9 inches from tlm ground, and allowing another 9 inches
for the springs and stretcher ree 011Ea{,]+:='1 upon t.h{,ua, the stretcher

= Army -Medical Repors, vol. wii., po 377,
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2568 Ruepp's Swiss Hand-wheel Litter.

]n':'lr"tmss of the wheels wonld increase greatly -the difficulijes
arising from “friction, especially 'if the conveyance had-to pass
along ground which admitted .of the wheels sinking below its
g e eabidast e

Brancard & voues Swisse, modile De M. Ruepp.—This wheeled
stretcher consists of a simple stretcher, without ieet, placed upon
a pair of wheels and, springs having the general appearance of
Shortell's stretcher-snpport, . The chief points of difference are
the manner in which the springs are fixed to the axle: the Want
of means for fixing them upright to receive the stretcher ; ang
lastly, the absence .of the straps connecting the axle and tr.
verses, which act an important part in Shortell's contrivance, an
eonsequently the hecessity .of fixing the side-poles more firuly
in the grasp of. the crutches. than™ exists in that cOnveyane:
In M. Reupp’s stretcher the springs each rest upon a smal
upright iron éolimn, the end of which is caused to pass througl
an.gpening preparved for it in the corresponding end of the ax
where it 1s fixed by a small bolt attached to a chain. Th
crutch on the top of the spring is eircular, but divides into tw
halves, the upper half being made to open outwards from t!
lower half by means of a double neck and connecting hinge
joint.  ‘When the wpper half is turned over towards the whe
the lower half 13 uncovered and ready to receive the streteler
]’H}IE. T]ll_} ]'!li.l-]t‘. I.JE'ltlg p].‘lt,’!ﬂ] in it, the upper half is turned over
Eg‘lﬂ[’l 80, a8 to cover the T]Ull’_ It 15 then fixed in the erutehl 1
& serew which, being turned through the double neck, binds the
fwo halves of the crutch together with the pole between then
The wheels are two feet seven inches in diameter, and the
stretchér when fixed upon the springs is nearly of the s
Leight above the surface of the ground. The stretcher is n
supported in the centre, but at a point such that three-fifths «f
its Wﬂight are on one H‘IEI{"- and two-fifths on the other It
supposed” that the act of pushing is rendered easier by thi
arcangement ; but this seems questionable, as, when the stretche
is evenly balanced upon the -wheels, its weight is transmittel
throngh them to the ground, and none of it falls upon- the arm:
of the bearer. No means are provided for supporting tie

stretcher in a horizental position in case of the bearer quitting

his hold. -

Colonel Clerk’s field-stretcher adapted to wheels.—The fiell
stretclier invented by Colonel Clerk has been already referred to,
and llﬁ&t‘l’il]bi‘fﬁ {11‘.'1'.#'-rr1g5 of 1t givq:u, nmnonge the remarks on
second subdivision of hand-litters.® Colonel l'_]lcg'k has adapte!
this stretcher - for being supported on springs and moved O
wheels. The wheels, axle, springs, aud side supports weidt
thirty-nine pounds, in -addition to the weight of the ,c,-“-._-l:-II:xT-
The chief feature in the ud-‘-l!lfil.tim'l 18 the fllguuimt.-a construekiof
of the wheels, which are wholly composed of metal. The tire
is divisible into three portions, and each of the spokes, which a1

— —_ —

4 * Pp. 123-125.
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all tubular in form, is also separable both from the tire and the CEwe W
mave into 1._'.'I|Iu|1 it is insﬁa:r'i.::ui. 7 The tw 0 wheels can _thtm_ ba PR Y - Ty
taken to pieces, and, together with the springs, all packed in a g, o hedh
small 1)[!.:{1 of which the ]ul'gq_:‘.—‘»t- putline 11(]]‘]'!354[*[1”!]-3: with one of

the three sections of the circnmlerenda of the wheel, As the con-

nexion of the several parts of the wheel is effected 11}' i system of
ir|tL-]~¢:]r;11:glzlli-]u serews, less time is ]1"|1|ti1'e'i:| for ]Jtmt!lting and
dismounting the wheels than might be anticipated. Experience

L }I]l:’;li: HE.ll.!"ﬂr' ]]l_l"-".' {‘EI,]_" '\\'I'|I:$I_".|:-i Sik l;,'l.ltl.:i'I.lll‘:'T.in "|'|'j.|.I IJU :Lh':e t..-u

withstand the strains of active serviee.

WHEELED STRETCHELRS WITH VERY SMALL WHEELS.

al convevances of this class were shown ‘at the Paris .‘ltre'c'hgml with
Universal Exposition of 1867, fitted with wheels considerably low wheels.
gmalier than those belonging to any of the convrivances hitherto
1[:'.-<'|'j'|1-.], These J-n'r' whut'.]:i were :-i-llé:ll.:iililf'ri- 1':|.i.|n=-1‘ J.Eﬂ‘i ﬁ.ud.
never more than one foot in diameter. Soeveral advantages were
vlaimed [or these contirivances by their inventors, but their chief
l'fll{ib'r'ﬁ seemed tx be to keep ench whecled litter il 1-!|u:41ari|; o
Lie enrvied ]'}' n bearer as l..'i'l..*-u:].}' as a hand-litter. In one or two
§ Instances a single cenbral wheel only was proiided, in others

=

blre CONVEVANCE Wil fitted with two side-wheels ; in one or two
instances tlie wheels conld be either ln:u:u;_-ht. together so as to
torm a single central wheel, or separated and used as two wheels.

It will Le useful to deseribe a few of these contrivances,

Custigleont’s wheelbarrow stretcher.  (Brancard-charrette du Castiglioni's
Bi. P. Castiglions, de Flovence)—This is & wheeled stretehep stretcher.
presenting several infenious features ; being adapted for being
wearried by hand, or for being wheeled along: for beine whwl:-ﬁ.
hy a single central wheel, or by two wheels, one nt either side:
fnf‘ CArTying .‘-I._Es.'l.riililt either sitbing or in a recumbent position.

When nsed with two wheels this conveyance presents in some
Tespects the appearance of one of the low-wheeled barrows often
.emp]-:_x'm_i ab railway stations for moving luggage ; and, indeed,

Dr. Castiglionl mentioned to me that he first took his idea of
f “;‘Ulhtn;[:.ii” i'ur;m observing the ense; quickness, and security

with which packaces are earried alone lieelbarrows

prAf Y w”h“‘;:w:iml_“t ;-;;ilx:-j:\-ﬁ_td alomer on wheelbarrows of a

The r_:Lre;L:-;I-,{:r is formed of two wooden side-poles, not straight, Its construe-

bt presenting a slizcht double curve, so that the upper surface :}I"—‘lﬂi‘- .
the stretcher is concave at the middle ‘and convex as it ap-
pru:wlnr« eacl end.  The inventor stated that thjs form was

given because it answers to the natural curves which the body. of
:i._rmntmiwuL man follows when all the muscles are relaxed. The

side poles are |u-[rr. apart by two wooden traverses at the two
extmmitiw, and by a concave iron traverse midway between

them. The stretcher is Jointed, so that one part cnnvim folded

back upon the other part ; the joints are not at the eentre, but
{.’m:lr'lt.h-l- point where tle middie third of the stretecher 111?]1{;:.5

J_f--‘*--'_f with the last third of its length. The Joinings are mada

fgid by the insertion of two swall bolts, attached to the stretoliur

R 2
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by short chains, The legs of the patient rest on the third sectio;
of the stretcher. The bottom of the stretcher is formed of cross.
bands, or girths of leather, natrow spaces being left betwes
them. On these the patiént lies, a little leathern pillow being
provided to support hig head, and a small upright piece of woul
to support’ the feet. The elasticity of the leathern girths i
chiefly depended wpon. for prevention of eoncussions when i)y
conveyance is in motion, no metal springs being fitted to i,
There are two iron supports or feet, joined together at their
extremities by a cross-piece, and attached to the part of the
stretcher at which the patient’s head rests; this support fulds
back, and can be fixed up to the under surface.

Near the joints of the stretcher, and outside each side-pale,
two pieces of iron are placed ; these support an axle, and vpon
this axle are two small wheels, each 30 centimetres, or about
one foot in diameter. The axle is square, excepting its two
ends which enter and turn in the supports just deseribed
When the stretcher is wheeled along the ground, the wheels
and axle turn round togetlier. The wheels are capalle of being
moved along the axle so that they can be placed apart from
each other, each at one #nd of the axle near its corresponding
side-pole, or they ean be bronght close together at the centre
of the axle. They are fixed in either situation by iron pins
whieh pass through openings made for the purpose in the axle
itsclf.  When the last third of the stretcher is folded back over
the other two-thirds, the wheels have then a position beneath
what is thus rendered -the end of a shortened stretcher. The
weight of the whole is said to be 8 kilog., or between 17 and
18 Ibs.

The advantages stated by the inventgr to have been aimed
at by adopting this form of stretcher are the following :—1st, to
have in one and the same conveyance a simple hand-litter and
wheeled litter ; 2nd, to carry the weight below and far removed
from the hands of the hospital bearver who conducts it, as this
arrangement renders it easier for one man to manage the con-
veyance, since he can push it before him ; 3rd, to be able to wnti!h
the patient along all kinds of roads, and even along footpaths,
the two wlhieels being most convenient for ordinary routes, bk
one wheel for very narrow paths ; “4th, to hiave it solid, at the sume
time very light, and this is accomplished by the small wheels,
which render-it so' easy of carringe that ome man can cary it
with the aid of :;;Er;:l;s behind his baclk : Sth, to be able to i_‘|l:-l|':
away blood by a little water, as may be readily done from the
bottom and pillow being made of leather ; 6th, to obtam com
lete repose for the patient, with freedom from jolts ; ?t']" g
iave the mechanism simple and the price moderate (in Hi°
present instance the cost is 50 franecs, or 2i, with the L"”'tf‘s
in leather ; 88 francs, or about” Il 10s, with the E"_“” :!n,
hempen webbing) ; 8th, to be able to carry a man swed.:di
well as recumbent, as inay be done’ with this stretcher by usiPa
it either extended cr folded ; 9th, to be able to put a wounte




Baron Mundy's Hazd-wheel Litters. 61

man on it with the greatest facility, such as one can do on a litter
slightly raised above the ground. =

Idid not-see any trials made with this stretcher, but it
appedred to me that it would ‘be found very jolting if wheeled
over rough ground, owing to the-absente of springs and to thre
lowness of the wheels: that it would require to be mide much
more solidly than the pattern in the Exhibition to stand ‘the
strain of nctual service, when of ecourse the weight would be
-Eu-;;l:ru-{i.:.:mh]:,' inereased ;  that  the smallness of  the wheels
would render them almost useless if the wehicle had to pass
throush deep ruts, or over very muddy or sandy ground. When
the two wheecls are used at a distanece apart, in twrning round a
curve one wheel must ti:'z:f_;_. as 18 ‘always the case when wheels
and . axle turn together. At the same time, for pissage over
smooth, roads in good condition, this stretcher seemed capable
of .-+El'ut'x'l'rng upogt of the advantages claimed Tor it.

Bavon., Mundy's- single-wheeled streteher— Somewhat similar
to the foreguing in general form was a new wheeled: stretelier
exhibited by Baron Mundy, delegate from the Austrian Minister
of War. It had the same doubly curved form and nearness to
the ground, but differed in not “being eapable of being folded in
two, and in only having a single wheel. This wheel, which
mensured about one foot in dianmeter, was broad, solid, ‘and
turned with its axle. It was held in a central position beneath
the stretcher ]'r_'g.-' & J[1‘]']||1*.-i:l‘:il:u."hl‘“-l irom support, Two of the
branches of this support were fixed to the side-poles, from which
they curved downwuards to form the axis of the wheel The
third bfanch, also eurved, came from a concave traverse below
the stretcher, and forking near the wheel formed a short arch
aver it. - The two ends of this arch were fixed to the ends of
the other two branches where they formed the axle, and the
whole arch helped to keep the wheel from rocking upon the
axle or swaying from side to side when in motion. The bottom
of the stretcher was formed of Lempen webbing interlaced. To
prevent the risk of a patient rolling off the stretcher a rail was
placed on each side ‘at the low middle part of the stretcher;
and in order that these rails might not interfere with the facility
of placing a patient on the conveyance or taking one off, they
were jJointed in the middle and capable of being detached at
one end, so that l-]m_‘r' conld be folded back out of the way
whenever necessary. Shouldersstraps were attached to the
handles of the stretcher to assist the bearers in carrying, or a
single bearer in drawing it.

Independently of the general ohjections arising from the use
of low wheels, which apply to this as much as to the" preceding
pattern, another defect was observed in this contrivance, owin
to the presence of only a single wheel On trying to wheel a
person upon it, it was found very diffieult to keep the stretcher
]l‘.'!-‘i:],{-!"l|li:l:i:t||_1' when the weight was not distributed upon it
with exaet evenness, Morever, the Lrii:}a iron* support, which
was very substantial, increased the weight consilerably. The
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weight of the conveyance complete appeared to be about fifty
|m1|nu=:

A single-wheeled stretcher, econstructed on nearly the sam;
principles as the abiove wis also exhilited by a French exhibit T
Dr, Devillers. 'The wheel in tlis |:|-=.r ince’ was expanded neny
1ts cirenmferenece, 50 as to offer a still lwoader support on th