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A

REPORT

OX A PLAN FOR

TRANSPORTING WOUNDED SOLDIERS

BY

RAILWAY IN TIME OF WAR; ETC.

GeENErRAL: I have the honor to report, in obedience to your instructions,
on the plan proposed by the Russian engineer, Mr. A. Zavodovsky, for the
railway transportation of the sick and wounded in time of war.

The pamphlet with its aceompanying documents, transmitted through the
State Department, gives a concise but lneid explanation of the proposed plan,
and is accompanied by drawings illustrating its practical application.® The
official correspondence on the subject, and a translation of Mr. Zavodovsky's
paper, with reduced copies of the ]ithw:mlphml. plates that illustrate it, are ap-
pended to this report.

Reeent wars have exemplified the great influence of the direction of railroad
lines upon the plans and strategie arrangements of military eommanders; and,
undoubtedly, in future eampaigns this factor will become yet more important.
The immense development of trunk lines and interlacing networks of’ railway
in all civilized countries affords such opportunities for the transport and rapid
coneentration of men, munitions and stores, that, beyond guestion, this auxiliary
will, hereafter, be more and more valued.

As the facilities afforded by railroad transport for the movement of troops
and material to the theatre of warfire formidably angment the destruetive
power of armies, they also offer a useful and most effective means of =aving lives

#FavonovaEY (A) Transport Spéeial des Malades ef des Blessis en Temps de Fuerre, por
Votes Ferrées, Bt. Petershurg, 1574,



4 TRANSPORTATION OF SICK

andd alleviating suffering, by the speedy removal of the sick and wounded from
the zeene of active operations. As it behooves the medical staff that, with
every advance in the art of destroying men, as Louis termed it, methodically
and glorionsly, there should be corresponding improvement in the art of saving
life and diminishing pain, the great advantages offered by railroads for dis-
encumbering the active force of its disabled men, by conveying the latter to
points where the best hospital aceommodation can be enjoyed undisturbed, were
not likely to pass unobserved by those charged with the administration of the
medical service of armies; and we shall presently see that they hastened to
avail of these new facilities. The proposition of Mr. Zavodovsky is therefore,
in one sense, not a novelty, It is to be compared with various other systems
proposed to fulfil the same object, with a view of determining whether it attains
itz end with greater simplicity, convenience, economy, and regard to the comfort
of the dizabled, than iz accomplished by other methods.

While it is held by some military surgeons that certain of the severely
wounded, as those with penetrating wounds of the great cavities, and of the
large joints, and with shot fractures of the femur, should be regarded, with their
attendants, as nentrals, and treated as near as practicable to the spot where they
full, yet no one questions the advantages of speedy removal, or, as the French
say, evacuation, of the great bulk of sick and wounded from the theatre of
hostilities,

By rapid dispersion of the disabled, the fighting force is less diminished than
by any other plan.  Fewer combatants are withdrawn from their proper duties
to attend their sick and wounded comrades. With proper inspection of those
sent to the rear, and such enforeement of discipline in the base hospitals as
will ensure the prompt return of convaleseents, the number of sick and wounded
engaging in fresh active service will be greater than by any other arrangement ;
and a less proportion of  division, brigade, and regimental medieal officers and
hospital attendants need be detached from the marching columns; which, in the
exigencies of actual battle, are ravely adequately supplied with surgical assistance.
Large accumulations of medical and hospital supplies with the army become super-
flnons.  The depot hospitals, frequently great lurking places for malingerers, may
be reduced to the smallest compass.  1f, without changes, the wounded can be
directly placed in a fixed hospital not too distant, many primary mutilations
may be justifiably avoided, with a view of employing more delicate special
operations when the patients arrive at a safe place of rest. Lastly, the most
important consideration iz the most obvious, the distribution of the sick and
wounded prevents the generation of those pestilences that are the greatest
seourge of armies.  The sick and wounded aveid infecting each other, and
those who are well escape contagion.

The Ttalian war of 1859 was the first in which transportation of the sick
and wounded by railroads was extensively employed. The Austrian, French
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and Sardinian armies availed of this resource; yet, after the earnage at Sol-
ferino, the hospitals at Milan, Brescia, Pavia, and Turin were frightfully over-
crowided. Baron Hippolyte Larrey, who accompanied the French Emperor as
Physician-in-Chief, in an address before the Aeademy of Medicine of Paris,
boasted of *“the rapid intervention of the railways, by which the work of
evacuation of the wounded was achieved.”* But he did not state what ar-
rangements, if any, were made to adapt the cars to the special service required ;
and, it would appear that the passenger trains were used, for the most part,
without alterations. ,

The first published proposition to suspend litters in freight ears, as the means
hest calenlated for the rapid transit of’ sick and wounded, while providing for
the concussions caused by the swaying and jarring of these vehicles, the first,
at least, that T have met, emanated from Dr, E. Gurlt, now a celebrated pro-
fessor of military surgery at Berlin. In 1359 Dr. Gurlt§ submitted a project
for carrying the wounded in hammocks, suspended to the panels of® freight cars
by iron hooks. A commission was appointed by the Prussian Government to
test the feazibility of this system. An adverse report was made. It was found
in practice that the roofs of the freight cars would not sustain the weight of
the loaded cots; the screws drew out, and the hooks and hammocks fell.  More-
over, the swaying movement of the hammocks induced vertigo, or led to col-
lizions.  After repeated experiments, the commission recommended, in 1860,
that the floors of the freight cars should be thickly covered with straw, and
that the severely wounded should be carried to the trains on straw mattresses
furnished on either side with three strong loops of webbing, through which
streteher poles or lance staffs could be passed to constitute a sort of stretcher.
The mattresses were laid directly upon the loose straw.] This mode of trans-
port was adopted on a large scale by the Prussian army in the Danish war,
and in the Silesian or Bix Weeks War of 1366.

*Laneey (H.) Discussion sue fa Solubeid des Hopttaue, in Bulletin de ' dead, de Med, T,
XXVIL, 1861-2, p. 464: =i les brancards, les eacoleis ef les voitures d’ ambulanee nons ont
parfois mangué, nous avons trouve partout le dévounement ingénienx qui invente et multiple
leg ressources, jusqu'i ce que 1" intervention rapide des cheming de fer et des bateanx i vapear
efit garanti complétement et achevé 1° cenvre des Evacuations.”

tGurLy (B}  Deler den Transpor! Schicorveroundeter wind Kranber i Kreiege, nebat Vor-
sehliigen welber die Benuetzung der Eisenbaluen dabe: ; in Medicinische Zettung dee Vereing fiir
Heillkunde tn Preuseen, Berlin, 1858, 8. 282,

§ This plan, largely employed in the Army of the Potomac in 1863-64, waz approved by the
Prussinn Government. An order, issued by the Prussion Minizter of War, July 1, 1861, of
which an abbreviated translation may be found in Professor LoxeuMore's Treatize on the Trans-
part af Siek and Weunded Troops, 1868, p. 501, directs that in tranzporting sick and wonnded
soldiers by railways, the first, second and third clasz passenger carriages will be appropriated
to the less severely wounded, first and second class carrisges to be used by officers and men
requiring the most care, third claszs for slight cases. The severely wounded and thoze injured
in the lower extremities will be moved in luggage vans or bagoage cars. These are 20 fect
long and 7% feet wide, The floorz are to be strewn with loose straw, and then seven or eight
severaly wounded can be placed on straw mattresses, with pillows fastened to them, in each
car. (reat care must be taken to guard agoinst fire, &e., &oe.



6 TRANSPORTATION OF SICK

Next, in chronologieal order, are the plans employed during the recent eivil
war in the United States for moving the sick and wounded by railway. After
the action at Wilson's Creck,® and minor engagements in central Missouri, in
August, 1861, the severely wounded fell into the hands of the enemy. They
were soon paroled, and concentrated at Rolla, the southwestern terminus of the
3t. Louis railroad, whither two hundred less grievously injured, and earried off
by the retreating army, had previously been sent.  Here, the freight cars avail-
able were fitted up for the transportation of this large body of wounded to the
hospitals established at St. Lonis.  Various expedients were employed to adapt
the cars to the requirements of the different classes of patients. In some cases
an arrangement not unlike that
of Mr. Zavodovsky was es-
sayed.  Seasoned tent-poles
were shaved down to give them
as much elasticity as was com-
patible with requisite strength,
and secured transversely near
the roof, passing throngh haoles
in the side studs of the ear.
Ropes attached to these poles
and also to the floor suspended
two tiers of field stretchers, on
which pallets were Iaid.  With

Fic. 1.—Interior af an improvised hospital car, this ]ﬂﬂlL. a feeling of ihﬂﬁmll‘itf

was common to the patients

and attendants, and additional lashings, and eonstant inspections were necessary
to prevent aceidents. Another method consisted in placing a double row of
upright stanchions which were erected on either side of the car (Fra. 1) eon-
necting the floor and roof, at intervals of seven feet lengthwise. To these
firm posts, tiers of two or three litters were securely lashed. In other cars
ruu;;h wooden bunks were built along the sides of the vehiele, and filled with
straw, and made more comfortable by being floored by narrow elastic slats.  In
all enses, large window-spaces were sawn out of the ends and sides of the ear to
afford ventilation. There was often canse to remark on the great ingennity dis-
played, on this and other similar oceasions, by the line officers, quartermaster’s
men, and the soldiers themselves, in improvising various contrivances for the
comfort of the wounded subjected to these rough modes of transportation.
With an intelligent adaptation of the means at hand, it was found practicable

# Also known as the hattle of Springfield. where the Union commander, the lamented Gen-
eral NATHARIEL Lvox lost his life. Major Generanl FrEsMoxT's official report states the Union
los= at 223 killed, 721 wonnded, 201 missing. Assistant Surgeon 1. M. Srracug, U, 8. A,, who
romained with the wounded on the field, reconds their nnmber as 1175, See Appendia fo Part
f, ;I.Fr:'-l'.fi'unr :‘:m’.f ,nS'l!J'ﬁrEl:f‘:f f,ﬁ.;l‘ur];.' rJ,I" -I‘.Fru:i' fl.'g-!rc“:-r':hl, ™ 17,



AND WOUNDED ON RAIL ROADS. i

to make the condition of the wounded on freight cars very tolerable, with the
aid of articles belonging to the field equipment alone. As the official who
vouchsafed to assume charge of the models of hospital equipment and means of
transport sent by this Office and by the Quartermaster’s Department to the
Paris Exposition, in 1867, and to exhibit them, with other eontributions,
as material supplied by the United States Sanitary Commission, has repre-
sented that the system of supporting litters on upright frames was intro-
duced by a member of that Commission.® it is ag well to expose here the faet
that this plan was in use before the Commission was organized.

After the Army of the Potomac left the vicinity of Washington, the sick
and wounded were removed mainly by the hospital transport steamers on the
Potomae, Rappahannoek, York and James rivers. The short lines from
Savage's Station to White House, on the York, and from Aquia Creek to
Fredericksburg were largely utilized, however, for the same purpose; and
when the theatre of hostilitics was transferred to Maryland and Pennsylvania,
numerous railway lines became available. Medieal Director J. Letterman recorded
the transfert of no less than nine thousand sick and wounded over the Aquia
Creek road, on June 12th, 15th, and 14th, 1863, when the Army moved
northward after the disasters of Chaneellorsville. All patients that would be
injured by sitting up, were carried by hand to the railway, on the beds they
oceupied in hospital, the beds being placed on hay-covered floors in freight ears.

The following year, when this Army was maszed before the entrenched line
at Petersburg, a large depdt hospital was erected at City Point, the base of
supplies, at the junetion of the James and Appomattox rivers. This depit
was connected with the positions of the several army corps by a railroad with
branches, and the sick and wounded from the division hospitals were brought
to the depit, chiefly in the box-cars which had carried forward supplies for the
troops, and were transferred to hospital steamers, or retained at City Point for
treatment, at the discretion of the medieal director for transportation, Surgeon
E. B. Dalton, U. 8. V. There were, at first, two, and, subsequently, a larger
number of passenger cars converted into hospital ears by the erection of rows
of stanchions, to which litters were suspended by elastic rubber rings, each car
having accommodation for thirty recumbent patients. The box-ears, with door-
ways at the sides, five feet in width, and an interior height in the centre of 6
feet 9 inches, had a floor space of 25 feet 2 inches in length by 7 feet 8 inches
in breadth, or about 192 square feet. They afforded comfortable accommodation
for nine recumbent patients; but were sometimes packed with as many as
twenty. When the floors were covered with a thick bed of fresh straw or hay,
on which well-filled bed-sacks or mattresses could be laid, the conenssions from

*Dr. T. W. Evaxs, in his book entitled: La Commission Sanitaire des Etats- Unis, Paris, 1865,
. 133,

TLerrRRMAN (J.) Medieal Recollections of the Army of the Potonac, New York, 1866, p. 160.
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the motion of these rough ears were so much deadened as not to be intolerable
even to severely wounded men. There was a great advantage in carrying the
wounded on the beds or litters on which they lay, through the wide door-ways
of the box-cars, and unloading them, in like manner, at the depit hospital
or the wharves of the transport steamers at City Point. It was, however, very
difficult to obtain an adequate supply of straw or hay, when, after a general
engagement, train after train was sent in rapid suecession, and recourse was
sometimes had to bedding of dry leaves or evergreen. boughs. In one of the
reports to Medical Director T. A. McParlin® it is stated that it was necessary to
empty the bed-sacks of the field hospitals of a corps in order to obtain sufficient
bedding for the box-cars of a train of wounded.

In the summer and autumn of 1862, and during the two Succeeding seasons,
four large brigades stationed at New Berne suffered from malarial fever to that
extent that general hospitals, or rather sanitaria, of great capacity, were estab-
lished on the sea-coast at Carolina City, near Fort Macon, the former connected
with New Berne by a railway forty miles long. The patients were conveyed in
freight cars, for there were no others available. The floors of the cars were
covered with dry “ pine tags” .‘-Lup]r'lumuntml by a layer of loose ha:,f or straw
when it could be procured. The patients were laid upon bed-sacks on this
substratum, and even those most gravely ill, were transported with comparative
comfort. Medical Inspector E. P. Vollum, U. 8. A., has recorded 1 that after
the battle of Gettysburg, July 1-3, 1863, over fifteen thousand wounded were
sent from the field hospitals prior to July 22d, nearly all by milway to Balti-
more, York, Harrishurg and Philadelphia. They were transported, in large
proportion, in the box-cars of the returning supply trains.  “ Each car was sup-
plied with a sufficient quantity of hay, and, on the longer routes, water-coolers,
tin cups, bed-pans and urinals were placed on them.” After the battle of
Olustee, February 20, 1864, where the wounded of the Union side numbered
over eleven hundred, Assistant Surgeon John H. Janeway, U, 8. A., states that
the grave cases of compound fracture and of penetrating wounds of cavities,
and, indeed, all the more serionsly wounded, were transported on the Mobile Rail-
way on freight cars, bedded with pine boughs, palmetto leaves, and a small
allowanee of straw, covered with blankets. The traing moved slowly from San-
derson to Jacksonville, on the eoast, a distance of nearly fifty miles, and patients
who had undergone amputation, and others severely wounded, complained
but little of the rongh method of transit. In the campaigns about Chat-
tanooga, also, Medical Director G. E. Cooper, U. 8. A., reported that in
emergencies, when the regular hospital trains were overerowded, recourse was
often had to transport by freight cars bedded with dry leaves.

* A Report from the Fifth Corps headquarters by Assistant Surgeon C. K. Wisxg, U. 5. A,
t Vorroy (E. P, Report on the Transportation of the Weunded efier the Bottle of (felipalneg »
in Appendir fo Pard T Med, and Sueg, flisd, of the War af the Rebellion. Washington, 1870, p. 14:3.
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In a letter to the Surgeon {ieneral, dated Philadelphia, January 7, 1863,
Surgeon A. K. Smith, U. 3. A., deseribes “a car recently fitted np by the
Philadelphia Railroad Company for the better econveyanece of the worse class of
sick and wounded. * * * The internal arrangements are similar to those
of sleeping cars, with the exception that the berths slide in and out, and two
men can carry each, with its patient, to the ambulance wagon or the nearest
hospital, the berths being, in fact, comfortable stretchers.  The car has fifty-one
of these berths, and a seat at each end for an attendant. It is provided with
a stove, on which soups can be cooked, a water tank and locker, and a con-
venient water-closet. It is proposed to use the car with the regular passenger
trains, and to bring to Philadelphia eases of a more serious nature than can be
selected for transfer by the ordinary mode of travel. This arrangement is
entered into with great zeal by Mr. Felton, President of the road. the plan
being in a great measure due to the efforts of Mr. William Welsh. If proved
to work well, I am =atisfied in saying that more ears will be similarly con--
structed for the purpose of bringing the serionsly sick and badly wounded from
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Fia. 2—Longitudinal seation of a passenger car fited up as an fospitel car. [After Evaxzs,
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Frederick and Harper's Ferry.” This proposition was warmly seconded at
Washington, and a number of passenger cars, converted to hospital require-
ments, and hospital cars also of special construetion, were soon in operation on
the railway lines connecting the theatre of hostilities with Baltimore, Harris-
burg, Philadelphia and New York. They were not fitted up on a uniform
plan, but under the auspices of different benevolent associations; but all
secured a comparatively comfortable mode of transport for recumbent patients,
and rendered almost inestimable service in relieving the erowded hospitals near
the scene of hostilities. The hospital cars fitted out by the United States
Sanitary Commission are understood to have been arranged in aceordance with
plans furnished by Dr. Elisha Harris* A model of one of these ears was
exhibited at the Paris Exposition of 1867 (see Fia. 2). These cars were

* E"I'Il.-laﬁ (C. J.) Ifil-ifﬂr'j;ll El:l'. the nited Stafes Nrutr-hrr,nl 1 irata taaied, I"II'i.h!liu']|'|'|'|i:'|_ 1566, . 161,
Haivinrox EF. ":.-], A Troatise o Jﬁ'l"r—ﬁlrﬂ .."\'Jr:'!-;rer,l,r wrnl IIH'_I',I;!'J.I-I’.| Noew 1'1_'.1'_’,;, 15655, . 1658, and
Evaxs (T. W.), Lo Commission Sauitaire des Krote- Unis, Paris, 1865, p. 133, of Planche IV. A
letter on file in the Office of the Quartermaster General, indieates that Dir. Haggis invited
General Meras to inspect one of theze hospital ears s early az Mareh 20, 1853,

2
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about fifty feet in length. A passage way extended through the middle to the
doors at either end.  On either side of the passage-way were eight upright
wooden posts, three inches square, connecting the floor and ceiling, and so placed
that the distances apart should correspond with the length of a field stretcher.
At a distance somewhat less than the width of a field stretcher, opposite each
pillar, another post of like dimensions was placed next the side of the car;
thus one side-pole of a stretcher was attached inside the wall-pillar and outside
the pillar next the passage-way, and its suspension was rendered easier than if
it was confined between the rigid pillars.  Wooden pegs inserted in the posts
served for the attachment of large rubber rings ( Fia. 3), which received and
sustained the ends of the stretcher poles.  Thirty-two litters could be suspended,
leaving a space in the middle for a stove, and seats for attendants or wounded
who could travel in a sitting posture. It is stated,® that some of the india-
rubber rings that had been in use in these ears were exhibited in Paris, in
1867, and were still in perfect order. I have been informed that these cars
had doors of
three feet in
width; but
even this space
would be in-
sufficient,  if
the litters were
as wide as
represented by
Dr. Evans
(Fra. 1). The
ordinary field
stretchers nsed

F16. 3.—Mads of suspension af {ilters by rubber rings in the * Horris ear,™ in the United
1. Vertical giew ; 2. Lateral viee ; 8. Enlarged vicw of one of the rings. Htates were

[After Evaxs.] unifﬁrmljr 24
inches wide, and it was this form of stretcher that was generally employed
upon the hospital trains.  Although the advantage of caoutchoue rings for the
suspension of litters was cenerally eonceded, and the inventor and exhibitor
were rewarded with medals, many objections were raised to the arrangements
of the car exhibited in Paris. Dr. Loefller + declared that the inconveniences
attending the transport of wounded in tiers of three superimposed berths were
0 considerable that the project must be abandoned. Professor Gurlt] referred

*Loxauork (T.) A Treatise on the Transport of Sick and Wounded Troops, London, 1968,
. 476,

tLorrrLER (F.)  Pas Preussische Militier-Sanitidtacesen, und seine Haform nach der Kriogs-
erfihrung von 1866, Berlin, 1869, B. IT, s 251.

fGurLT (B Abbifdungen s Krankenpflege tm Felde w, 5. w., Berlin, 1863, & 5, Taf. IT.
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to the danger of “the frequent jolting of the car, striking the poles of the
stretehers against the posts and communicating concussions to the litters and the
patients, which may have the gravest consequences for the latter.” Professor
Billroth * objects to these and all other arrangements for the railway transport
of wounded that cannot be extemporized.

When the Army of the Potomae advanced to the line of the H:l]]ill:m, the
Medical Director of the Department of Washington, Surgeon Robert O,
Abbott, T1. 8. A, recommended that an hospital train of twelve cars. one fitted
up as a digpensary and store-room for supplies, one for the surgeon in charge
and attendants, and ten for the sick and
wounded, should be constructed on plans
and specifications prepared by the As-
sistant Superintendant of Military Rail-
roads, J. MeCrickett,t remarking that
“during the past year two or three cars
somewhat similarly fitted up, provided
with medieal officers, nurses and the
proper medical appliances, have heen
running, under my direction, hetween
this eity, Philadelphia and New York,
and I make this request upon my ex-
perience of their practical working, and
the satisfaction they have given to pa-
tients, their friends, and this office.
At present, the sick and wounded are
transported in cars, illy adapted for the purpose, and with difficulty spared from
the other pressing demands, and lives are lost on the route, not infrequently,
which in all probability might be saved by a more comfortable and easy method

Fic. 4.— Transeerse section af the hospital
s on the Orange and Alevandria railrond.

*Breirors (Th.)  Chirurgische Bricfe aus den Kricgs- Lazarethen, Berlin u. 5. w., 1872, 8. 71,

tMr. J. McCrickerT estimated that the twelve ears could be built in thirty days, at an
pxpense not exceeding 230,000, if the task of construction was divided among the factories at
Wilmington, York, Harrisburg, Philadelphia, and Springfield, Massachusetts. He thought it
“mueh hetter in many respecta to have the cars made to order than to buy them at gecond-
hand and have them altered,” sinee railroad companies “can ill gpare any of their -“'-'"?“E
gtoek at this seazon, and would zell only worn out or condemned carg, the alteration and fitting
up and repairs of which, added to the prime cost, wonld demand a greater snm than wounld ba
required for new hospital ears.” It is impracticable to ascertain from the records of the
Burean of Construetion of Military Bailways, whether a full train was built in accordance
with the plans and specifications of Me. MeCrickeTr, prepared in consultation with Surgeon
E. BextLEY, U. 5. V. It is known that the construetion of a number of hozpital cars was
anthorized about this time, at different ear-shops, and that several hospital trains were g0on
in operation on the Orange and Alexandria line; but they were not of uniform pattorns. In
many of them, the litters were suspended by indin-ruobber rings. It is probable that the cars
constructed nnder the direction of the Sanitary Commiszion and those built by Government
oriler would often be eonnected or separated on the different lines as the exigencies of the
gervice required.
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of transportation. These considerations and the extended facilities such ears
will give for the transportation of the wounded particularly, will, in my opinion,
Justify the expense of construction.” It was designed that this hospital train
should ply between the advance of the army, near Culpeper, and the base hos-
pitals at Alexandria and Washington, and should supplement or supersede the
freight-cars bedded with straw or hay that had been hitherto in use. The
Surgeon General and Quartermaster General cordially endorsed this projeet,
and several complete hospital trains were soon in operation on this line.
FiGure 4 is a reduction from Mr. McCrickett's “end elevation of the hos-

SRl ¢ P

FiG. So—Horizontal section of the hospital cars on the Adlerandria raifeoy.
pital car, showing the litters in place, and the mode of hanging them. The
hottoms of the permanent couches, two and a half' feet wide, are made either
of wooden slats or of canvas, with mattresses laid upon them. For the second
and third tiers, ordinary field stretchers are used. The inside poles of the
litters ave suspended by a leathern strap or by strong webbing, the strap secured

—_— 11 J_ ! ____4:”:1
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Fro. 6.—Lateral elevation of a part of one of the cars on the Alerandria line.

to a earling of extra strength; the outside handles of the litters are supported
by hooks of spring steel. There should be some space between the inside litter
handles and the side of the car to prevent concussions; the hooks so constructed
as to act as springz.  The litters of the second and third tiers, when not in use,
can be taken down, and folded under the permanent conches. The straps also
can be taken down or rolled up; there will then be no obstacles in the way
when loading the cars with patients. A door three feet and a half wide, at
ane end,* gives ample room for ingress and egress of loaded stretchers. The
aigle is three feet and a half wide and ean be occupied by folding chairs for

# At the other end, represented in the elevation (Fig. 4), the door opening into the attendant’s
room is only two feet wide.
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those who can travel in a sitting posture, the chairs being stored under the
permanent couches. The eapacity of the car, which measures inside eight and
a half' feet in width, forty-five and a half' feet in length, and six feet eight
inches in height, permits the transportation of” fifty or sixty patients; thirty in
couches and the others in chairs.”  Froures 5 and 6 explain themselves.

Deseriptions of the cars specially fitted np with rooms for kitchens, dispen-
saries, store-closets, quarters for the employés of the train, offices for the execu-
tive officer, ete., must be deferred until the more detailed report is made, which
it is proposed to include in the last part of the Surgical History of the late
war. With the addition of such special ears a well organized railway ambulance
train beeame a nearly complete movable hospital establishment, with every reason-
able appliance for the sustenance, dressing, nursing, and medication of the
patients. The hospital trains of the armies in the East traversed railways within
the Union lines, and were seldom molested.  They were moved generally at a
low rate of speed. They were distinguizhed by displaying the yellow hospital
flag near the engine, and by the inseription * U, 8. Hospital Train ™ printed in
large letters on the panels of the cars,

The hospital ears prepared under the supervision of the Government offieials,
and those arranged under the divection of the agents of the Sanitary Commis-
sion, were usually passenger cars converted to hospital use, although the kitchen
and executive cars, and a few of those for the conveyance of the sick and
wounded were built specially for the purposes they were designed to subserve.
There was great variety in the details of the internal arrangements; but nearly
all eonformed to the general plan of securing berths in tiers to rows of uprights.
The cars constructed by different builders varied in dimensions. The longest
were 58 feet in length including the platforms.  The usual interior length was
45 to 50 feet, which afforded space for five or six sections of stretchers on each
side, and space for stoves, lavatories, water-closets, and seats for attendants. The
height at the sides was G} feet, the roof sloping upwards to 71 feet, and heing
surmounted by a clear story of 2 feet provided with windows and ventilators,

It was in General George H. Thomas's Army of the Cumberland, of which
Surgeon George K. Cooper, U. 8. A, was Medical Director, its long line of
communication extending hundreds of miles away to its base of supplies, that
the utility of railway transport, in relieving the army of its disabled men, was
most conspicuous.  Although freight cars were used for very severe cases,
several trains of hospital cars of special construction were prepared at the zov-

~ernment work shops, for the conveyance of patients in the recumbent posture.
In 1864, there were three hospital railway traing, each consisting of ten or
twelve cars, with several freight or bageage cars attached sometimes, connecting
the advance of the army with Nashville and Louisville; one train, at least,
daily leaving the vicinity of the field hospitals. In each train, one car was
fitted up exclusively as a kitchen and store-room, and another as a dispensary,
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with accommodation for the medieal officer in charze, and an ample supply of
medicines, stores, instruments, and appliances. Surgeon Cooper reported that
upon his arrival in the Department, a train of passenger cars fitted up for the
transport of sick and wounded by Acting Assistant Surgeon J. P. Barnum,
was already in operation on the line, a hundred and eighty-five miles in length,
between Louisville and Nashville.  This train had been prepared at Nashville
under the direction of the Western Sanitary Commission. Bach of the cars
accommodated thirty-three recumbent patients. The pallets were placed in tiers
of' three. supported by iron brackets attached to the sides of the car, and swung
on indin-rubber springs (Fra. 7). “ The bed frames,” Surgeon Cooper remarks,
“resemble stretchers with a portion of the handles sawn off. This style of car
is objectionable on account of the sur-
geon being unable to manipulate the
wounds when they require dressing,
without great inconvenience to himself,
The space between the beds is too ¢on-
tracted, and causes much complaint
from the wounded. There is too much
motion in the beds, and altogether the
car is not a good one.”  Dr. Barnum
states that during his connection with
the railway hospital service, he “super-
vised the transportation of 20472
patients, and lost but one; who, des-
pite the adviee of his surgeons, im-
plored that he might be taken to die
in the bosom of his family."*

The ears thus arranged, and others
in which litters were suspended by
india-rubber rings, from pegs inserted

F16. T.— Transoerse section of a passenger 10 upright posts, as in the Hastern
car fitted out by Acting Ausistant Surgeon J. hogpital trains, were alike known at
P, Baraem, and known oz the * Hareis Coar, -2 3 ,

the West, under the designation of the
“ Harris ecar.” Dr. F. L. Town, U. 8. A, in areport to Assistant Surgeon
General Wood, refers to them as follows: “Other ways of securing the beds
have been tried.  The ¢ Harris car’ is in use, with beds arranged in three tiers,

*Evaxs (T. W.} Leoc,cof. 0,135, Medical Director CooPER doubts thiz remarkable immunity
from deathsz in tranzit on the hospital traing directed by Dr. Bapsvs: while testifying to the
indefatigable zeal and efficieney of the latter during hiz protracted serviee. " Acting Azsistant
SEurgeon J. P, Barxus,” remarks Dr. Towx, “ had charge of the first hospital train built at
Nashville, He studionsly lahored to improve and systematize its working, and devized many
expedients looking to the comfort of the patients, in days when the theory of hospital trains
wag not =0 well understood as now.”
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each bed resting on stretchers, suspended by four rubber rings, between up-
richts. Each rubber ring encireles a pin in the upright, and holds up one end
of the lateral bar of the stretcher. This arrangement has one advantage; the
stretcher can be unshipped, and, if necessary, the ocoupant can be borne away
without disturbing him. A ward in the ®Harris car’ contains thirty-three or
thirty-six beds. The removal of one section of the tiers, that is three litters,

Frg. 8.—Reduced plan of a horizontal section of one of the care of Dr. Barnum’s frain, showing
the positions of -f.!u'rl‘i.r-l'frrm_- litters, the wesh-roon and acaler-eloae, [I:'Ll'ﬂll'l A drawing furnizhed
by Medical Director Cooreg.]

affords room for a stove in cold weather. The ‘ Harris car’ has not worked
well in practice.  The elasticity of the rubber bands keep the bed in constant
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Fig. 0.—Lateral view of half of an hospital cor of Dr. Barnum’s train, showing the arrange-
went af the litters, and the wide side door. [From a drawing from Dr. CooPER.]
vibration while the car is in motion, to the great annoyance of the patients, who
complain of reclining on what they term ‘a capering bed.! Severe cases are
now conveyed in the cars to be hereafter deseribed.”

Frcures 8 and 9 further illustrate, by horizontal and lateral views, the ar-
rangement of one of the hospital cars of Dr. Barnum's train. They are
reductions from drawings prepared for Dr. Cooper by a draughtsman of the
Nashville Car Manufactory. Some further particulars respecting the method of
suspending litters by rubber tugs or rings, and the means of obviating the
excessive oscillation often complained of as a grave objection to this system,
will be noticed further on.
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Medieal Director George E. Cooper preferred the arrangement of the ordi-
nary first class passenger cars on the plan indicated in Fia. 10.  The cars of this
elass were usually fifty-five feet long, and nine feet four inches wide, with a door-
way twenty-two inches wide at either end, a passage way of equal width through
the middle, and, on either side, a row of fourteen double seats. Dr. Cooper
deseribes the arrangement (Fias. 5, 6)
he commends as follows: “The cars
thus prepared have a capacity for thirty-
three patients. The beds are made by
removing the alternate seats, and con-
necting the remaining seats with slats
of ash, or some other springy wood.
Two bed-sacks are laid on the slats.
The wounded arve carried on the slats
covered with bed-sacks, and are placed
two on each bed.  The upper beds are
framed as stretchers, and are hooked to
the side and ceiling of the car, and
covered with a mattress.  On this up-
per tier the less gravely wounded are
carried.  This plan was found to be the
best, the least expensive, and the most
comfortable to the patients of all the
hospital ears in use. The medical at-

Fia. 10— Fransperse Seetion of hoaspite! car :
of the Armp of the Cumberland, Pattern of  tendants could dress wounds in these

Lrra. Cooper and Herrick. cars withont much inconvenience,” On

the drawings sent with this description, Surgeon Cooper annotates: “This is
the simplest and best form.”

Dr. F. L. Town, U. 8. A,, gives the following description of five of these
cars which he inspected: © Each ward containg about twenty-four beds, arranged
lengthwise along either side of the ear, in two tiers; the upper bed exactly
above the lower. In the lower tiers, the bed is fixed firmly upon the car seats;
the backs of these [and an intervening seat] are removed. Its width is that of
the car seat, [about forty-four inches] and its distance from other beds is the
space between adjacent seats.  In the upper tier the beds are about two-thirds
as wide, and are on stretcher-frames, attached firmly on the outer side to the
wall of the car, and suspended on the inside by two iron bars from the roof.
Each upper bed thus stands or hangs immovably in its place. The wide beds
in the lower tier are considered double, and, on short routes, are often ocenpied
by two patients, regarded as mild cases. The American railway companies
appreciate economy of space in their sleeping cars, and the plan of transporting
two persons in one bed is not claimed as original in hospital trains.  The hospital
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ear is supported on trucks, with elliptical steel springs, as is usual in passenger
cars, and, in addition, india-rubber springs are so arranged as to equalize the
motion and deaden the jarring of the car. Thiz iz a very valuable improve-
ment, and adds much to the comfort of the patients. In the wards above
described, the patients ride with much ease and every possible provision for
their comfort.” Fioure 11 presents a reduced plan of one of these cars,

Fia. 11 —Horizontal plan of one of the hospital core of the Ay of the Cumberfand,

These cars were fitted up under the immediate supervision of Medieal
Director Cooper and of Surgeon 0. O. Herrick, 34th Ilinois Volunteers, The
latter was, at one time, in charge of one of the trains, and is officially reported
as having rendered signal service in devising expedients for facilitating the safe
transport of wounded, and in promoting the organization and administration of
the system. (General Thomas accorded the fullest authority to Medical Director
Cooper to select for the hospital trains the best locomotives and ears to be found
among the rolling stock, and to have new ears fitted up whenever necessary,
and caused to be detailed for the hospital service the most experienced con-
ductors, engineers, and other employés of the several railway lines. Medical
Director Cooper informs the reporter that the smoke-pipes of the locomotives
of the hospital trains were painted of a brilliant scarlet; the exterior of the
hood, and of the tender-car with water and fuel, were of the same conspicnous
color, with ilt ornamentation. At night, beneath the head-light of the engine,
_ three red lanterns were suspended in a row. These distinguishing signals were
recognized by the Confederates, and the trains were never fired upon, or molested
in any way. Dr. Cooper “was informed by wounded Confederate officers in
Nashville, who were eaptured at the battle near that place, of the stringent orders
given his troopers by General N. B. Forrest for the non-interference with and
protection of the U. 8. A. Hospital traing,” by giving them timely warning in the
event of the railway being obstructed or torn up.  The partizan troops of Colonel
John Morgan’s command had similar instructions.  Itisrelated that on one oceasion
Colonel Morgan's scouts stopped the train directed by Dr. Barnum, and having
switched it off upon a siding, after enquiring if' there were sufficient stores on
the train for the sick and wounded, they tore up the main track, and then rifled
and destroyed five supply trains that successively arrived at the point where the
line was interrupted.

Ventilation, without exposure to drafts, was well provided for in these cars by

3
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windows in the elevated part of the ceiling, and by valvular openings near the
roof (F16.12). Dr. Town comments on the admirable manner in which the ap-
paratus for lighting and heating were made also to promote ventilation. He refers
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Fig. 12.—Side elepation of one of the hospital cors constructed wnder D, Cooper’s siperpision.

to many other details, which there is not space to notiee here, and coneludes that
“ the conception of a complete hospital, with all its appliances and means of
comfort, propelled by steam, was first carried into practical operation in the
medieal department of the West, and its perfeet success was most gratifying fo
all.  In visiting these hospital trains, the air is found sweet and pure, the wards
neat and inviting, and it may unhesitatingly be said that men on hospital trains
are often as eomfortable, and better fed and attended than in many permanent
hospitals.”  Besides Drs. Barnum and Herrick, Medical Director Cooper
mentions Surgeon L. J. Dixon, 1st Wiseonsin Volunteers, and Assistant Sur-
ceon E. J. Darken, U. 8. A., as having supervised hospital trains with great
ekill and devotedness. Of the Medical Director himself, Dr. Town observes:
¢ (folonel George B. Cooper has made the study of hospital railway trains his
pride.  All of the western trains have been in the Department in which he
directs the medical serviee, and many of the cars have been fitted up under
his supervision. * * % He has just cause to be proud of his hospital
trains. As far as the records of the Assistant Surgeon General’s Office show,
the first official step towards organizing hospital cars was a letter written
Angust 11, 1863, from that Office by Surgeon Joseph P. Brown, U. 8. A,
(during the temporary absence of the Assistant Surgeon General on other duty)
directing the Medieal Director of the Army of the Cumberland ‘to take im-
mediate measures to fit up a special train for hospital purposes, with every
possible comfort,’ to run between Nashville and Louisville.”

When Gieneral Sherman's army was before Atlanta, until the lines of com-
munication were destroyed preparatory to the march to the sea, hospital cars
ran regularly from the front to base hospitals, some of which were four hundred
and seventy-two miles distant.™ '

*Snrgeon F. L. Tows"s report.

i SR
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The difficulty of introducing loaded stretehers or litters through the narrow
end doors of the converted passenger cars was obviated, in the train prepared
under the supervision of Drs. Cooper and Herrick, by leaving the middle sec-
tion on one side free from beds, -
removing two windows and the
panelling beneath, and introdue- [ |
ing a sliding door, six feet in |
width, affording an ample space |
for the ingress and egress of lit- |
ters with the most severely |
wounded patients. Deseriptions | o
of the kitchen, office, and dis-
pensary cars, which added greatly
to the efficiency of these trains,
are omitted here. A further
deseription of the hospital traing
of the Army of the Cumberland
has been given by Dr. Dallas
Bache, U. 8. A.* In addition
to the illustrations that were |
published with hiz paper, it may
be useful to add diagrams ex- |
plaining the details of the ar- L
rangements for suspending litters
from ll])[‘ig]lt pmsts in ad:upting Fig. 12— Uprighta and efastic ring couplings I..I"t.:-r HEg-
cars for hﬂ.‘-;]}i'l‘ill purposes (FIGS. pending litters in hospital cors. B. The upright post

: i next the passage=way » G, The fellow-post next the side
13,14, 15) that were planned by of the car; F. Oblique view of the coupling by rubber

Dir., IIR]T!.SJ in December 1862, bands; D. Lateral view of the coupling by rubber bands.

g .+ [After Harmis.]
and su-:cessfully put in practical : h

operation in the Spring of 1863.1 It has been shown { that the adaptation of cars
to hospital purposes by securing field stretchers to rows of stanchions was prac-
tised from a very early period of the late war; but the merit of devising a
simple and effective method of suspending the stretchers by rubber rings was
exclusively due to Dr. Elisha Harris, who, moreover, promoted with great

P =

*See Report of Aszsistant Surgeon D, Bacme, U. 8. A, in Appendiz to Part I, Wedical and
Surgical History of the War of the Rebellion, p. 250,

tBinee the foregoing portion of this report was in print, Dr. Harg1s has very kindly placed
at the disposition of the Surgeon General’s Office, the original specifications and drawings of
hiz plan for railway hospital carriages, together with many memoranda of the early trips of
the cars first comstructed, copies of much interesting correspondence on the subject, and
egamplez of rubber bands in good condition, that had been for two years in daily use, I hope
to avail more largely of theze valuable sources of information in treating of this subject in the
third surgical volume of the Medical and Surgical History of the War.,

I Pages 6 and T ante.
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earnestness, during the war, the establishment and organization of railway
transport for the sick and wounded. A brief and somewhat inaccurate aceount
of this system was published in 1865 by Professor F. H. Hamilton.¥ The
plan was cursorily alluded to the same year, in a surgical report from this
Office,7 and more fully deseribed in a work

P

. P 7 by Dr. T. W. Evans, of Paris.]
f 24 Dr. Harris proposed to suspend three tiers
{IE o of litters from upright oaken stanchions 4
%? % . inches wide by 2 inches thick, extending from
e the floor to the roof of the ecar, which gave
[ a length of about 6 or 61 feet (Fic. 13, B
£ e and (7).  The stanchions were placed in pairs,
) i

the fellow posts 22 inches apart, and 64 feet
Fig. W.—The “free” or inside method distant from the next couple (Fia. 19). The
of suspending litters by rubber rings. gtanchions at the end of each row of uprights
L were perforated to receive on the broad face
three hickory pins an inch in diameter, and three on the narrow face; the other
stanchions, each pair contributing to the support of two tiers of litters, were
provided with twelve pins (Fia. 13, B, (), six termed holder or loop pins, and
six arresting pins or stops (Fra. 13, F, 1), designed to prevent the undue
deseent of the litter.  Around the pins on the broad face of the pillars were
placed loops or tugs of vuleanized india-rubber, 3 inches broad, } inch thick,
with 4 inches aperture, and weighing 9% ounces Troy.

e | = The handles of the stretchers, sawn off at T4 inches from

the margins of the canvas, were inserted in the rings,
which were put upon the stretch by the weight of the pa-
tient. Too great oscillation was prevented hy the stopping
pins, or by substituting more massive rubber rings. The
holder-pin for the lower stretecher was 9% inches from the
floor, the stop-pin, 3 inches. The space between the
upper and middle, and the middle and lower stretchers
was about 19 inches. The inside length of the cars

Fig. 15—FPillows 4 - - o
For stretehers, [After  fitted up varied from 41 to 47 feet, and would aceommo-

Harris.] date four or five tiers of litters on either side, with space
reserved for seats, closets, and offices at the ends.  The inside width of the cars

*Havinrox (F. H.) A Treatize on Military Surgery and Hygieae, New York, 1865, p. 168. The
remarkable statement iz made that: “The stretchers are suspended on loops moade of guffo-
pereho,” a singularly unsgnitable material.

T Cirenlar No. 6, 3, G, 0., Washington, 1865, Heports on the Ertent and Nature of the Materials
availalile for the Proparation of a Medical and Surgical History of the Belellion,—Surgical
Keport, p. 8. Diagrams were given (Fres. 88, 8, 90), from s photograph by Gardnoer, of the
working drawingz of the first hospital car exhibited by Dr. Hanris inWashington, in March, 1863,
I found the photograph on file, but, at that time, conld obtain no precize information of its origin.

I1Evana(T. W.) Le Commission Senitaire des frr:!.-r- Unis, ete,, Paris, 1865,
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was 3 or 81 feet, and as the two series of berths occupied but 2 feet 4 inches
on either side, a passage-way of 3 feet 4 or 10 inches was left in the middle.
The end doors, usually opening 2 feet, were widened to 21, or, in the hest
models, to three feet.  Hair pillows (Fia. 15) were attached to head-boards of
-inch light wood, and secured by
straps to the litter poles. D

ufr

r=a]

f—_-T||||| = Harris proposed a modification of
||| this plan designed to afford greater
=g LS -

elasticity to the litters for the trans-

port of severe cases, The inner
Fig. 16.—End clera-  edges of the upright stanchions
:::;':,:f:;*;;’;:?;:f;ﬁ were placed 26 inches apart, and ﬁ;‘_’”“"w oyt
(Cire. 6.) the handles of the litter were hung efoset.  (After Hagris.)
between the posts (Fra. 14, M); a wooden or iron traverse was substituted for
the stop-pins, and the mode of insertion of the pins in the uprights was
altered (Fig. 14, E); larger rubber rings, weighing 12 ounces, were used.
On experiment, this plan was found inferior to the first. Most of the cars
were provided at one end with a wash-room and water-closet (Fie. 19), and at
the other end with a couch and seats for attendants, a stove, and a small closet
(Fia. 17) for a few essential medicines and dressings, and a copper boiler with

i. 1T.—8ection showing

| == Ih:’?"‘:iﬂ.ﬁ“” = T—=1= ""'"""'I"_'a«.ﬂ.: T=TT=T=—=T—T
I _." g —S :
== " e S —n
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Fic. 18.—Lareral View of one of the eacs wsed on hospital traine at the Kast, (Cire. 6.)

an aleohol lamp.  This brief statement of details applies to many of the long
passenger cars fitted up for hospital purposes upon specifications supplied by Dr.
Harris. This original design of Dr. Harris was not, however, limited to trans-
forming passenger cars to hospital use;* and the adaptation of elastic rubber
rings to the suspension of litters, though valuable, was not the most important
and enduring part of his system. There will probably be many changes and
improvements in the methods of moving wounded men by railway; but the
idea of utilizing the ordinary field stretchers for railway transport, keeping the
patients upon tilmn until they reach a fixed hospital, will not soon be abandoned.

*Dr. Hagris wrote me, August 17, 1875; *'The original sketch, made in June, 1862, is now
before me, with thoe simple propozition: To readily and gecwrely suspend tn any raiflway car, ag
large a number as possible of the field litters, as portable hammocks, to be pa=sed onwards, as
beds for patients, without delaving or encambering tranzportation. The method of swinging
in position, and securely fastening the litters was settled in the first pencil-sketch ; the details
of a complete ambulanee car were arranged the last week in December, 1862, and the first car
fitted np, the pioneer, was the favorite old 51-feet car, that was mutilated, when ccenpied by
the 6th Massachusetts Volunteers, in the Baltimore riot, of April, 1861,
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This expedient had been already resorted to in isolated instances ; but Dr. Harris
proposed its systematic adoption, and devised a feasible method for its accom-
plishment. The gystem was much commended in Europe.®

At the cloze of the war there were in use thirty-nine cars that had been
fitted out under the supervision of the Sanitary Commission. Except in a few

Fig. 18— Longitudinal plan af ene aof the hospital cars wsed af the East. (Cire. 6.)

instances, however, the Government had reimbursed the Commission for the
original cost and the expenses of the outfit.{

Few published statements have appeared respecting the transportation of
sick and wounded in the Confederate armies. There is a chapter on the sub-
jeet in Dr. Chisolm’s manual,{ but no allusion to transport by railway. Apart
from some sensational newspaper stories, Assistant Surgeon (. C. Gray's con-
cise deseription§ of the removal of wounded Union prisoners in freight cars
from Manassaz to Richmond, is the only account of the transportation of
wounded on railroads by the Confederates that has been printed. T have been
favored, however, by Dir. Howell L. Thomas, of Richmond, with brief memor-
anda on the subject from several medical gentlemen who had the best
opportunities of obtaining accurate information relating to it. Dr. Samuel

*Havrowrrz (H, v.) (Fas Militiirsanititaoesen, 13656, 2, 87) obzerves: ** Every military man,
whao has served in the field, will nnderstand the difficultics of all kinds that obstroet the trans-
portation of lorge numbers of =ick, and muzt thaok the United State: Government for the
introduction of a system of transportation that leaves nothing to be desired, and may serve
a3 an example for all similar ocenzions. It i2 troe the necezsary cxpenges were enormous; bt
the people readily and cheerfully offered what was requisite when once aware of the necessity.
and the benefit of the svatem to the suffering soldiers,” * * “*The manner of transportation
forms a systematically arranged whole, and as o part of the sanitary system is exclusively
under the direction of the Surgeon General. Forty complete specially arranged railway carse
constantly gtood at degignated stations in readinezs to go whenever required. Every auch ear
might properly be considered a movable hospital, furnished with beds, utensils, cooking appar-
atus, provigions, 4 miniature dispengacy, in short with every thing neccssarcy.”

I make this statement subject to correction. Dr. Harnris has informed me of numerons
ingtaneez in which the purehase money and eost of furnishing was refunded by the Govern-
ment, and I know of several oceazions on which the Qunartermaster General’s Department
azsnmed the bills a8 soon as the hospital cars were placed under the eontrol of Government
officinls. A fow eors, thoroughly furnished for hespital transport, were presented to the Gov-
ernment by railroad corporations, one by the Camden and Amboy Co., one by the Philadelphia,
Wilmington and Baltimore Co., and, possibly, by some others. A model memorial ear, built
after the war, and exhibited in Pariz and at Gettyeburg, was unfortunately burned at Camden.

f Caisons F. J.) A Manual of Military Surgery, for the Die of Surgeons of the Confederafe
Army, Columbia, 3rd ed., 184, Chap. III, pp. %-106.

#apay (0. O Report of Seroices af the fivst battle of Bull Run in Appendir to Med, and Surg.
Hist, of the War of the Relellion, p. 7.
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Preston Moore, Surgeon General of the Confederate Army, states, August, 1875
“ Freight and open box cars were used to transport our wounded from the field
to the hospitals. In the beginning of the war these cars were bedded with
straw or leaves, whichever was most convenient. It was soon found that this
bedding became so foul as to be very unpleasant. This plan was therefore dis-
continued, and the wounded were placed on blankets, when they could be had,
spread on the floors of the cars. Stretchers were not used. * %  Passen-
ger cars were not used for severely wounded patients, the freight and open box
cars being preferred. The Confederates had no regular system of hospital
trains. Az far as possible this idea was carried out, but oftentimes the exigen-
cies of the serviee forbade its regular adoption.”

Dr. Hunter McGuire, Medical Director of General T. J. Jackson's Corps,
remarks, upon the same date: “ We used freight cars in transporting wounded
men, and sometimes sick men, using straw or dry leaves for bedding.  Stretchers
were very scarce, and occasionally an officer or very badly wounded man was
permitted to take one away. Sometimes we suspended one of them by ropes
fastened to posts on the side of the car.  'We had few ropes, and no rubber
rings. Passenger cars were also used. Planks were fastened on the tops of the
backs of the seats; these slats were covered with beds, upon which the pa-
tients were laid. I remember only one regular hospital train, running from
Guinea's Station [about twelve miles from Fredericksburg] to Richmond. It
was made up partly of freizht and passenger ears arranged as above represented.”

Dr. Howell L. "Phomas, who was stationed in or about Richmond during the
war, relates the following facts on the subject: *Freight cars and flats were
very generally nsed for the transportation of the wonnded. The floors of these
cars were usually covered with dry leaves or straw, as the locality best afforded ;
and in the absence of those, the best use was made of blankets, and other
spreads, for relieving the hardness of the floors. Stretchers were not much in
vogue, especially at the latter part of the war, when their scarcity prevented
much resort to them. All sorts of intended comforts were improvised by
attendants from the limited means at command. There were no ropes or rubber
rings in stock. Passenger ears were converted to the use of recumbent pas-
sengers by laying temporary supports of boards upon the seats or the backs
thereof, converting them into bunks, and making them hold two patients.
Stretchers were used in such eases when they could be had. There were reg-
ular hospital trains once a day or oftener, from post hospitals to the field. They
were in charge of regular medical officers with their aids, who were furnished
with such supplies as would serve in emergencies. These trains were composed
of freight and passenger cars, and the patients were quartered in one or the
other according to their condition. Many of the passenger cars, if my recol-
lection serves me, were bunked up (2 or 3 tiers) on the sides. But, except for
emergencies, this close order was not resorted to.” '
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We must now examine the different plans for railway transportation of the
wounded that have been practised in FEuropean countries. Their number and
variety attest the interest felt in the subject.

In the international conference of the societies for the relief of the wounded
in war, held in Paris, in 1867, under the presidency of the Due de Fezensac,
a number of practical tests were instituted of contrivances for the transport of
wounded by railway.  First, experiments were made on the plan largely adopted
by the Prussiansin the Danish war of 1864 and in the Six Weeks War of 1866 ;—
by the Austrians also, in the latter war, and by the armies in the United States.
Two persons, one lying on a mattress, the other on a bed-sack filled with straw,
were laid upon the floor of a freight ear, and the train was set in motion. The
vibrations of the car, transmitted to the pallets, soon caused an ineonvenient
amount of jarring to the persons lying on them, and it was adjudged that their
elasticity was insufficient to protect patients from hurtful disturbance.  Dr. Gurlt
justly remarked that the experiment was incomplete, since the floor of the car
was not covered with loose straw. It might have been added that the jarring
is greater when cars are very lightly loaded. Baron Mundy stated that, in his
experience as director of the trains of wounded of the Austrian army in 1866,
lonse straw was a very defective material for affording elasticity under such cir-
cumstances, rapidly becoming displaced from under the bodies of patients,
accnmulating in heaps, and then easily broken up and matted. Professor
Longmore, who was present at these experiments, and deseribed them in the
treatize already cited, well observes that “the question of snccess or failure at-
tending the employment of loose straw for breaking such concussions as are
met with in the rougher kinds of railway eonveyances when in motion, seems
to resolve itself principally into one of the quantity of material employed.”
With plenty of fresh straw, satisfactory resnlts may be had; but it iz often im-
possible to secure the requisite supply, train after train, for a large army in an
active campaign. Hence the importance of some expedient that may be con-
stantly available.

Among the contrivances for sick-transport of every deseription exposed in
the Champ de Mars on the oceasion referred to, were several gpecially designed
to facilitate the transport of wounded on cars ordinarily in use on railways.
One of these devices, presented by the Baden delecation, attracted especial notice,
and was subjected to experiment on the branch of the Western railway that
entered the Exposition grounds. This apparatus, manufactured by Messrs. Fried-
rich Fischer & Co., of Heidelberg, has been described by Professor Longmore,
and in greater detail by Professor Gurlt, from whose magnificent iconographic
work® a condensed account is here compiled, with much-reduced copies of the

*unnLT (E.) Albdldungen zur Krankenpflege tm Felde ol Grond der Infernationalen Ansetel-
lung der Hilfs- Vereine filr Vereundete zu Poaris, tm Juabee 1567, uwnd it Benufzung der besten
Vorkandenen Modells, Berlin, 1565,
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acCOMpanying drawings. The apparatus is intended for nse in covered bag-
gage cars, the litters being suspended upon swinging bars of tough wood.

The bars or poles are lim".'ided at

each end with iron caps or bands

with projecting loops, connected
by leathern straps and buckles

with iron hooks. The barz are

hung transversely about four feet

apart ( Fig. 20) to ivon rings secured

by eye-bolts in the side of the car.

These rings are commonly found in
cattle cars, in the proper places;
but if not they must be inserted
(Fia. 21). Ouw each pair of the

swinging bars, (and one pair is put

in the fore-part and one in the rear-

part of the car) two or three litters

/ i 3 1 its sl . M= Fo o -
m&:’ bﬂp]-lm.ﬂ “’}IIEII P‘L‘-‘l‘l.‘llltﬁ 51X I'e- Fig. M.—Longitudinal seetion of one-third of o

eumbent [mtiunt{:!- to be carried on baggage-car, with litters swoung on the Baden nlan,
[After GurLT.]

the swinging cross-bars, The litters

consist of a wooden frame, on the upper surface of which are stretched, trans-
versely and longitudinally, broad, closely-interlacing hempen bands of girth web-

bing. There are foot-hoards perforated for the
attachment of apparatus, and well upholstered
pillows support the head. They are furnished
with handles of three-fourths of an inch iron
tubing, which, when not in use, slide into
the side-poles of the stretchers, and thus
diminish the space occupied by the latter in
the cars. There are also supplementary
leathern loop-handles (Fra. 20) and straps
by which the litters may be buckled, to re-
strain their eliding on the transverse bars.
A similar plan may be applied to third-class
cars, (which in Germany are not subdivided
into compartments). The cross bars used
for this purpose are shorter, their extremities
similarly provided, however, with hooks. The

L%

3

4 [

Fig. 21, —FEnlarmed view of the mode
af suspending the smweing bars, @, cye-
halt and ring; b, hook ; o, strap and
buckle., [After GURLTL

bars are hooked to the upright backs of the seats, and hang lengthwise in the
car, and two or three litters may be laid upon them transversely. But the
contrivance was best adapted to the covered freight cars and fourth-class

passenger cars used on the German railroads.
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On these cars, beneath the litters perched on poles, there is room for four
swinging litters or camp bedsteads (Fras. 22, 24), and space for a fifth in the
middle of the car. A vacant space must be left alongside for the attendant and
his utensils, and for ingress and egress. Thus eleven recumbent wounded may be

) carried in one car.  The swinging
litter, laid on the floor of the ear,
is provided with a lower frame
work consisting of three panels,
connected by hinges, and so ar-
ranged that they can be folded
together for transportation. When
in use, the side panels are kept
in place by two traverses, fitting
into iron mortices. The frame
work is placed on the floor of the
car. At the four corners, fourstrips
support a litter (Fra. 23), which
is very =imilar to that above des-
cribed, having a bed of reticu-
lated girthing, a perforated foot-
board, and sliding iron handles,
and leathern loop handles also.
The simple head pillow is re-
placed by a movable head rest,
made like the bed of the litter
itself’ of interlaced webbing, and shifting by a rack movement. To moderate
the lateral oscillations of the litter, two additional straps connect its sides with
the side panels of the frame. The frame is so arranged as to serve a double
purpose. When
reversed, it af-
fords a support
for the litter, or
constitutes a
good camp bed-
stead, support-
ing the patient
about a foot and a half above the floor. The use of swinging bars, in the
transport of wounded by railway adopted in the system of Mr. Zavodovsky, as
well in the Baden plan just detailed, and in a Prussian plan to be deseribed
hereafter, is esteemed by Professor Gurlt “an undeniable progress in humanitarian
effort.”*  Yet he fears that the straps by which the litters are hung are not suffi-

FiG. 22— Transrerse section of o boggage-ear ar=
ranged on the Baden plan. [After GrrLT.]

Fig. 3.—Haden sicinging litter. [After LONGMORE. ]

=GUrLT (E.) Abbilidungen zur Keankenpffege im Felde, u. 5. 10,  Berlin, 15868, 5. 3.
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ciently elastie, and would prefer india-rubber rings.  Moreover, the sliding handles
are slight and friable, the litters heavy, complicated and expensive, and ill-adapt-
ed to replace the ordinary field stretcher.  As to the swinging litters in frames on
the floor, they expose the patient to greater jarring than
is experienced in the litters perched on bars, and are
even more costly and complicated than the latter.
Still the advantage they possess of being readily trans-
formed into camp-bedsteads must not be overlooked.
Like other special complicated litters, they cannot be
adopted in large armies, where immense numbers of
wounded are to be cared for; but may be advanta-
geously employed in time of peace. or under special
circumstances. FiGure 24 gives an enlarged view of
one of the corners of the Baden swinging litter, and
enables the transformation of the litter into a camp-
bedstead, by reversing the lower framework, to be
more readily understood. With the extraordinary
facilities afforded at the Paris Exposition of 1867, Fio. 2h—Transwerse sec-
- o . 5 tivit of one corper of the
experiments were also instituted with the spring- g swinging fitter. [After
stretchers of M. Gauvin, médecin-major in the Guevr)
French army. This stretcher is designed to be carried either by hand, or
on wheels, or on the floors of transports of any deseription. Very favor-
able reports were made of the experiments conducted on the railway

Fig. 25—~ Fauein's Spring Bed-Stretcher, [After Gavvix.]

between Paris and Grenelle, to ascertain the adaptability of this stretcher to the
transport of wounded in railway baggage cars. It was proved that the intro-
duction or withdrawal of a stretcher with a man lying on it, was readily effected
by three persons, while other stretchers required four or even six persons to
handle them. The side wings and hand-rests (Fia. 25, 5. s.) secured the
patient on the narrow bed (the upper stretcher being 0 m. 52, or about 202
English inches in width); the wooden rollers (e. e.) facilitated the introdue-
tion of the litter upon floors; the springs (£ £ 7. £) and rings (k& k. & £
afforded adequate elasticity; and the short handles (4. b.) limited the extreme
length of the litter to 2 m. 35, or about T} feet. It was generally admitted
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by the delegates to the international conference, that the spring stretcher-bed of
Dr. Gauvin afforded a very easy mode of conveyance upon railears unprovided
with springs. So favorable were the reports that the French minister of war

-l S

Fig. 26.—Freight Cur fitted up with eipht Spring Bed Stretehers. [After Gavvis.]
directed that further experimental trials should be made with this litter, and on
January 20, 1868, a series of experiments were made 1 on the eastern railway
in the presence of a Government commission of military surgeons, railway
inspectors and others. Two mattresses, five bales of straw, and several Gauvin
spring stretchers were placed in a freight car with stiff springs (ressorts & pating),
which was attached, without tightening the coupling irons, to the end of a
train running around the suburbz of Paris. It was unamimously agreed that
the Gauvin litter was by far the most comfortable of the arrangements tried.
A new hair mattress laid on five bales of straw was next in point of comfort,
but permitted the vibration and jolting of the car to be felt. A straw mattress
laid directly on the floor of the car was the most defective bed. The superiority
of the Gauvin stretcher in loading and unloading was demonstrated. It counld
be manwevered by two bearers, while a person borne on a mattress required
four, and was subjected to much greater shaking and disturbance. In an
experimental collision with a stationary train, by which the stretchers were
rudely displaced, two requisite improvements were indicated, viz: means of
keeping the stretchers steadfast in their places, and greater security in the
connections between the upper and lower frames of the stretcher.

Another plan for the transport of wounded on freight-cars, employed on the
Austrian Kaiser-Ferdinand-Nord-Bahn during the war of 1866, was exhibited
at the French Exposition; but met with little if' any approbation. On these
Austrian covered freight-cars with four wheels, .nh{mt t‘I'."{.,nt:,uﬁ\'e feet ]nng and

*Professor LOXGMORE (op. eit. 1. 467) states that “the persons who I{:{!ILHEII up{m the 'E}J.T.l\ l:ﬂ
streteher found their position very easy during the journey to Grenelle and back ; =0 much s0,
that Baron Laneey and Professor Gurrr, who, among others, tried the effect of the con-
trivance, were induced to 2ay that the gently rocking movement caused by it had a tendency
to lull & person to repose and even sleep.™

TA full official report of these interesting experiments is printed in the appendix to the
work Conférences Internotionales des Sociéife de Secours ane Biesafe militaires des Armées de
Terre ef de Mer, 2 2me partie, Paris, 1367, p. 2, by MM, Gavvix and SERURIER.
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eight and a half feet wide, with a side door, sixteen upright posts were placed
in fours, each set of four supporting (Fic. 27) two superimposed litters,
provided with wedge-shaped pillows.
Fach litter is sustained by straps at-
tached to the litter by one end and
provided with strong iron rings at the
other. Two of the straps of each |
litter are hung by hooks to the front
or rear wall of the car, and two to the | |
posts next the door. The straps at
the head of the litter are placed
obliquely from below upwards, and
consequently draw the litter towards '
the front or rear wall. ~Where the
litter abuts on the posts or ends of the
car, the litter iz slightly padded. To
guard against accidents in case, from
breakage of a strap, the upper stretch- A

Fig. &7.—Longitudinal Seetion of a third of an
E watricn Freiglht-ear, ftted up for the transport of
ers might fall, two slats or laths are recumbent patients. [After Gurrr.]

secured lengthwise just beneath them to the posts, and serve also to facilitate
the suspension of the litters. Tt was apparently the general impression among
the delegates to the international
conference that patients transported ==
by this method must inevitably be
exposed to great jarring and dis-
comfort. The inelastic straps il
supplied the place of springs; the
stretechers were without handles,
and could not be lifted about easily ;
there were no protecting side rests;
and the whole system was more
complicated and less effective than |}
those already discussed. Tt would l .
appear that this system was not - _
subjected to experiment: [~ d d
The practical experiments with Lol

}lﬁspii‘.‘;ﬂ ears at the Paris Equ]- Fui'., 23, — Transverse Section of an Austrian freight-
Sitiﬂll, LT GFe S upon car fitted up for transport of wennded, [After Goror.]
the various plans submitted there for transporting the wounded in war-time gave
impulse to investigation and projects for the transport of wounded by railway, in
various countries. Drs. Esmarch and Roth in Hanover, Drs. Loeffler, Gurlt, Vir-
chow and Peltzer, in Prussia, Dr. Lower, in Hamburg, Dr. Sigel, in Wurtemburg,

e
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Drs. Le Fort, Riegert and Gaunvin, in France, Dr. Billroth and Baron Mundy, in
Austria, Dr. Corteze, in Italy, Dr. Landa Y Alvarez de Carvallo, in Spain,
either wrote upon the subject or urged it upon the attention of their respective
governments.  After the war against Austria, a commission instituted by the
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Fig. 20— Hannoverian fourth-class car, fitted up for hospital uee, [After Ezuanca.]

Prussian Government, in 1867, to report a plan of reorganization of the army
sanitary serviee, resolved to ameliorate the transportation of wounded by rail-
roads. Tt was at first proposed to utilize passenger cars upon the American
plan.  Professor Esmarch, of Kiel, a member of the (lommission, earnestly
advocated this system.® He believed the fourth class passenger cars, which are
constructed without seats, as well adapted for the purpose, if provided with end
instead of side doors, and an arrangement for connecting the platforms (Fia.
28); these cars having as good springs as those of the first clazs.f This project
was approved by the Prussian Minister of Commerce, who ordered that sixty
fourth-class cars should be constructed on this plan. The German fourth-
class passenger ears measure interiorly 244 feet (English) in length, 8% feet
in width, and about (the roof is slightly arched) 6} feet in height. By Dr.

» I'I:‘I. his "’rr!rrutrfpfu!’z TR .f-]rﬁ“rlzurqd'fl.. Berli]], ],TIEI ﬁ. :ﬁ_]"r{:fﬂﬂﬂr EHH.&RK‘.‘II ohserves: “T]:I.l;
United States Federal Government, which, at the instigation of the world renowned Sanitary
Commission, orgnnized the transport of wounded on railways so perfectly as to leave little to
be desired, might well serve as an example to the European States in future wars.,” On page
39 he continues: ** In the beginning, experts objected that such a system eould hardly be intro-
duced, sines the German wagons were much 2maller and lower than the American, and that
intercommunication by doors at the ends of the cars, allowing free passage through the entire
train, was impracticable in Germany, at least in compartment ears. But, when I 1aid the matter
before Mr. von Unruh, the director of the great government manufactory of railroad material
at Berlin, he declared, after mature deliberation, that it wonld not be at all diffieult to arrange
fourth-elass cars, while in process of construction, in such a manner, that in case of war they
could be used at once as hospital cars on the American plan. # * * Director v. Unruh had
the kindness to have drawings for such ears prepared for me (Fic, 29, and snggested that sixty
new cars of class IV on this plan be boilt for the Hannoverian Railroads, asuggestion which
waz favorably acted upon by the Pruszsinn Minister of Commerce, * * * Should private
railway companies follow this noble example, there would be sufficient accommaodation for the
transportation of wounded in the next war. As to the preparation of the neceszary litters, it
would appear to me to be a worthy undertaking for the voluntary aid associations to see to
their preparation in times of peace, or, at least, to collect the neeessary models, from which,
on the outbreak of war, the requisite litters might be manufactured.*

tEzuanch (F.) (op. cit. 5. 39 " Die Wagen vierter Klasse ruhen anf ebenzo guten Fedeérn.
wie die librigen Personenwangen,”
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Esmareh’s plan eight litters were suspended on each side, and each ear could
eonvey sixteen patients. There was a passage way of 3] feet between the
lines of litters ; and the folding end doors afforded a clear opening of 38 inches.*

It was considered by the commission that it was essential that a system of
railway transport of the wounded for general adoption should admit of the use
of the ordinary field stretchers as suspended litters, and ultimately a plan was
adopted which realized this advantage. The field stretchers of the Prussian
army (F1a. 30) are 8 feet 9 inches long (English measure) and 23 inches wide.
They are farnished with padded side-pieces 2 feet long and 6 inches high, to pre-
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Fig. 30.—Lateral view of the interior of part of a German fourth-class passenger car fitted with
suapended fold strefehers, [After GurLr.]

vent the patient from rolling off, and with a hinged and folding back-rest, which
can be placed at different angles of elevation. Twelve stretchers are suspended
in a fourth-class ear, six on each side, from sixteen upright posts, 3 inches square.
To inerease their solidity each of the eight centre posts is attached to its fellow
side-post by iron bars (F1e. 31). All of the posts are furnished at suitable
heights with iron hooks. The hooks are covered with leather, to diminish the

*Bubsequently this number, according to M. Rigcert, ( Dez Wagons- Ambulances, in Kecueil
ole Méd. de Chiv. et de Phar. militaires, 1572, Vol XXVIII, p. 197) was increased by 40, and 100
old fourth-class cars were altered to conform to this plan. Therefore the Germans, at the out-
get of the Franco-German war, a8 Professor Vircaow (Der Erste Sanitatesug des Hevliner
Hiilfs- Vereina fiir die Deutechen Armesn im Felde, Berlin, 1870, 8. 4) informs e, had 300 cars in
readiness for hospital use,
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friction and wear of the caoutchoune rings that hang upon them. Through the
rubber rings are passed leather rings which encompass the handles and sustain
the stretchers.  On aceount of the great length of the stretehers, those in the
middle sections are hung at a different elevation from those in the end sections.
The lower litters of the end sections are 18 inches from the floor, those of the
middle sections 11 inches. The upper litters are about 4 and 34 feet respee-
tively from the floor. These distances permit the patients in each series of
litters to raise the upper part of the body, and even to sit upright. Ventilation
iz provided for by ten windows, four on
each side and one at each end, and by
T_.__-— “|[Eo==-= three ventilators in the roof. At night a
= —
|

| lamp iz placed in each ventilator. When
very hot and draughts of air are dangerous,
SRREEEEEE | RS EE S the windows may be elosed and the rear door
e | opened, a measure that answers very satis-
™ \ factorily. In order to load the cars it is
:l = ] I e necessary to separate them ten or twelve feet.
] Four men are needed to lift a loaded streteher

and to place it in position. “ Experiments
e e 77 in this system,” Professor Gurlt remarks,
= “have demonstrated that if the stretehers,
especially those of the upper tier, are sub-
i jeeted to oscillations during the journey,
4] the caoutchoue ringz completely obviate
} (villig ansgleichen) vibrations and shocks,

== el which is not the case in a system of sus-
pension by straps and cords. The fourth
o class wagons described are adopted in

Prussia by order of the Minister of Com-

L}
i

i merce. They offer many advantages for

2o 5 i the transport of wounded men. They are
------ o

Fia. 81.—End elevation af half of a Novth “:EH ]Ightﬁd Sl Tm].t““tcdi the %
frerman fourth-class car, arranged as e the tients lie in them El}l]'llnl:ldll:lll!i]j' and suffer
preceding eut. [After GURLT.] little from jolts; the beds are accessible,
owing to the width of the passage which extends through the entire length of
the wagon; consequently dressings ean be made with all desirable regularity;
the wagons are connected by drawbridges, and this permits supervision of the
wounded and the arrest of aceidents, such as those caused by haemorrhage, ete.,
and the number of hospital attendants can be lessened. The method of sus-
pending the litters is preferable to the Ameriean plan, which served as its model,
since the side poles of the stretchers cannot strike against the posts, as in the
other.” Dr. Gurlt goes on to comment on the system of converting fourth-class
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cars. “ To make the system complete, however, a special car is required, joined to
the others by platforms and drawbridges. This car would be assigned to the
sanitary personnel. Here the attendants eould wait and repose. could store
and prepare food, refreshments, medicines, dressings, instruments, ete.  Passen-
ger cars on the system in common use in the north of Germany are altogether
unsuited to this end. They do not afford the necessary space for the objects
that should be kept on hand or prepared: their doors opening on the sides.
the persons conveyed on them can communicate with the other cars only at the
railway stations. The organization above described, on the other hand. permits
the attendants who accompany the train at all times to exercise an efficient
control, and to render each other mutual aid.” Staff-surgeon Wilhelm Roth,®
in 1868, deseribed and figured the Hannoverian fourth-class car, converted to
hospital purposes on the above system, in much the same terms as Professor
Grurlt, mentioning, however, that rubber pads were interposed between the end
handles of the stretcher poles and the end walls of the cars, and also that the
windows were opened by revolving upon a central vertical iron bar, thus per-
mitting the admizsion of air without a direct draft on the patient, and remarked
that the same system could be readily applied to all box freight cars: “Compared
with the excellent American system, this has equal simplicity and can be more
readily improvised.” It is elaimed that the rubber-rings deteriorated less readily
when attached to leathern straps than when hung directly on wood or iron,§
and that almost any form of field-streteher can be slung upon the poles. The
cars are well aerated, and well suited to the circumstances likely to be required
in time of war,

As supplementary to the conversion of fourth-elass passenger cars to hospital
purposes, the Prussian eommission recommended a plan for fitting up covered
freight cars. The box-cars in north Germany
are 20 (Rhenigh) feet in length (about 202
feet Knglish) and 7 feet 8 inches in width.
Those employed for transporting eattle are
provided with iron staples and rings (Fia.
32, a, a) along the sides, which are connec-
ted with transverse swinging poles, finished
at the ends with iron eaps and projecting
rings.  The swinging poles are usually
chained to the side-rings; but the mode of
connection is altered when the car is used Fig. $2.—Msthod of eoupling swing-
for sick-transport. Then the poles are swung  ing poles in German freight cars. [After
by massive eaoutchone rings (b, b) secured ~ GVELT
to the iron side and pole rings by straps with buckles (e, ¢, ¢, ¢).  Eight poles

*Rorm (W.) Militiriirstiiche Studien, Borlin, lfi-l:"ﬁ. E';'.'.'f-_n. -n;;qi.'ll"ﬂ}e]. I, Fig. 5. i
tLoxcaore (T A Treatise on the Transport of Sick and Wounded Troops, p. 460

5
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are swung transversely in pairs, a pair at either end of the car and a pair from
the posts at each side of the side doors. The side rings for the lower poles are
18 inches from the floor, and these poles swing at about 7 inches from the
floor; the upper rings and pole are 504 inches higher (Fia. 33), so that there
is room for the patients in each
tier to sit upright. On each
i pair of poles three stretchers
; of almost any deseription ean

L
a 1

|

B0 - be hung. The cost of furnish-
f 7 ing a freight car by this method
ineluding the cost of iron and
eaoutchoue rings, of straps and
buckles, and of poles, iz 80
thalers, or about 860. . Gurlt
remarks that the advantages of
o this plan o¥er the somewhat

Fig. 83— Transperae socfion of a Prassion bog-car, similar Baden or Fischer kL
spith suspended fitter. [After GurLT.] [FIGS, E], 2::-.:. 23, Pp- 25‘,
26) consist chiefly in the substitution of elastic rubber-rings for straps, the
utilization of the horse-poles, and, lastly, the practicability of using almost any
form of field stretcher. Moreover the car conveys twelve patients instead of
eight. The disadvantages are obvious. Two layers of wounded oceupy the

‘:’] """"" 7 [_I “““ e = complete width of the car. As

the Prussian field stretchers are 8
| — - — - feet 9 inches long, and as the ends
"B TH . -_‘__'-1’ TR of the poles canmot be placed safely
= at less than 6 inches from the ends
of the car, there remains a space
of 18 inches only in the middle of
the car, for the nurses to move in.
However, the width of the car is
sufficient to permit a person to ap-
proach the gide of one of the
stretchers, when the other two on
the same poles are pushed close
together (Fia. 34). The ventila-
Fig. 3. —Horizonfal plan of nearfy one-half of o tion of the cars H.I'l'ﬂngﬁl:l on this
narth Ferman freight cor fitfed aoith stretchers on Ph‘“: :m-l:l:l!‘dit!g to Professor G’IlIlf-,
seringing pofes. [After GueLT.] pmved very defective.
As early as 1866 a Spanish military surgeon, Dr. Nicasio Landa, devoted
a considerable portion of an interesting paper on the transportation of the
wounded in war to the subject of railway transport. As the passenger cars in




AND WOUNDED ON RAIL ROADS. 35

Spain are divided into compartments, Dr. Landa designed® to fit up freizht-cars
with upright posts and superimposed litters suspended by elastic rings.  The

| r"—l

—Y o— M 4

Fig. 35.—Exferior of a Spanish box-car. FiG. 36.—End section of the
[After Laxpa.] soeme with Hitters. [After Laxpa.]

bo/

e e e

position of the side doors in the Spanish box-cars (Fra. 35), which are of
about the same dimensions as the German cars of the same class, permitted six
tiers of litters to be placed with

TR . T B L e 2 e e o 2 T N I R S

Rl I - sufficient intervening passage-way

3 il il | (F16. 37).  Thus eighteen berths

| + were provided in each car, though

: - necessarily in very close contiguity.

! = = —{| This is a very ingenious arrange-

”I_ [ _! =3 —|EI ment, although the number of oe-
A P e B i e A Y o e e T e

Fia. 37.—Horizontal plon af ihe preceding eup:amta = ]-Ilucll too gl‘ﬁz&lt for the
[After Lawpa.] cubic capacity of the ear. Only
six upright posts were required. The stretchers were attached to these and to
the sides of the car by means of iron hooks and strong elastic rubber-rings

Fig. 38.— Fafteral view of the preeeding. Fic. 30.—Mode of siepension af
[After Laxpa.] titters in Dy, LaXDA'S praject.

(F1a. 39). Whether this system has been submitted to experimental trials,

HLaxpa (D, Nicas1o ¥ ALVAREZ DE CaRvaLLOY Transporte de Heridos g Enfermor por vias
Sfervens y novegables, Madrid, 1966, p. 52, ef seq.  Dr, Laxpa iz an ardent admirer of the plan
proposed by Dr. Harriz: “Este hombre benffico era ¢l Dr. Elisha-Harriz, afamade prictico de
New York, ¥ unode los fundadores de In poderosa Comision Sanitaria de los Estados-Unides: 4
il eorresponde 1o glorin de haber inventado log wagones hospitales."
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and what inconveniences might result from the close proximity of the berths
to the sides of the cars and to each other, has not been made known in this
country, thongh Dr. Harris informs me that the plan has been adopted in Spain.

Dr. A. SBigel has described * the mode of suspending litters in freight-cars
and passenger-cars without seats adopted in the Wurtemberg hospital railway
trains. It was a very simple and inexpensive arrangement (Fia. 40). Field
stretehers furnished with mattresses were suspended in pairs from the sides of
the car by strong hempen girthing, and pads were interposed between the
outer poles of the stretchers and the sides of the car.  Dr. Sigel regards this
as the best plan in use during the Franco-German war, remarking that the
wirths never broke, and were not in the way when the car was nsed for freight,
and that the patients experienced but
little jolting.  This is surprising, as
the girth webbing could have but
little elasticity; but Dr. Sigel is a
staunch advocate for this mode of
sugpension, and observes that his ex-
perience with eaoutchoue rings was
very unsatisfactory, as they were found
to yield excessively and very uneven-
ly when placed on the stretch.  More-
over, Conductor Wasserfuhr, of one
of the Prussian hospital trains, ad-
mitted to him that several of the
rubber-rings, and even one of the
leather straps on his train, had broken,
and rendered it necessary to place iron
safety-bars beneath the upper litters.
Professor Esmarch commends the
Wurtemberg hospital traing becanse
end doors were uniformly placed in

F16. $0.—Purt of @ Wurtemberg hospital car,  the CATS,
[ After BIGEL.] Surgeon-in-Chief Lower has printed
an article on the value of the Hamburg hospital trains, composed of covered
freight wagons.  On leaving Hamburg the train consisted of three or four cars

a passenger car, containing the personnel—and box-cars filled with bedding,
stoves, cooking and eating utensils, chests of bandages and appliances, medicines,
and provisions,—material for one hundred and sixty patients.  On the route

*S1GEL (A Die Wilrttembergischen Soaititsziige in den Kriegsfobren 1870 wnd 1871, Stntigart,
1870, 88, 20, 37, A detailed aceount i3 given of the personnel and matériel of a hospital train,
which consisted of fifteen carringes, including a store-car, a commisanry-car, a kitchen-car, &
ear for officers, a car for attendants, two for slightly wounded, and eight for severely wonnded.
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as many empty freight cars were taken on as the locomotive eould draw, and
these were fitted up, while the train was in motion, from the material on the
store-ears.  The mode of suspension was devized by Herr Hennicke, an en-
gineer of Hamburg, snd eonsisted of a strong iron claw, tightened by a screw

ST
Fig. 41.—End section of a Hamburg FiG.42,—Depale-elaio and epiral
car fitted  for hospital wse, [After spring used on the Homburg hos-

Liwge.] pital ears, [After LiwER.]
bolt {Fi1a. 42), which secured the claws to the rafters of the car (Fies. 41, 42).
The claw was connected with a powerful spiral spring, to which was attached a
rope with loops in which the litters were swung.  Hach set of four springs and

Fia. 43 —Lateral scction of o Hamburg freight ear converfed to hospital wse. [After LiwER].

ropes supported a pair of litters, the space between the upper and lower litters
being 3 feet 4 inches. For security, in case of accident, wooden bars (Fia.
43, e, ¢, ¢, ¢) were placed between the upper and lower litters. To prevent
transverse swaying, steel C-springs (Fia. 41) conneeted the poles of each litter
with the sides of the ear. The stretchers were wooden frames covered with
canvas, 6 feet 1 inch long, and 30 inchez wide. They could be rolled up

*LiwER., [eber den Werth der Hamburger Sanitiitsziipe in Deuteche Militairirztiiche
Zeitecheift, 1672, B. I, 5. 143,
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after the removal of both end traverses. A small freicht car conveyed eight,
and a large one ten or twelve patients. Dr. Liower vouches for the security and
comfort of this arrangement from actual experience in war; and elaims that
it has the advantage of being applicable to any cars that are withont seats
or partitions. In Dr. Wittelshifer's beautiful series of photographs* of the
hospital material exhibited at the Vienna Universal Exposition of 1873, the
Hamburg hospital ear is represented with sliding side-doors. Staff-surgeon
Peltzer, ¥ of Berlin, observes: “It cannot be denied that this system of sus-
pension, notwithstanding the advantages of elasticity, is too complicated to be
readily repaired in case of aceident, or to be made use of in cases of emer-
geney; and, to say the least, it has a suspicious look regarding the safety of its
application,” and suggests that the constructors of the above system were
mapressed with the latter idea, as, generally,
safety props are added to the already complex
apparatus, to give additional seeurity to the
suspended litters.  Another objection to this
moile of suspension is that the roofs of the
freight cars are hardly ever sufficiently strong
to support such a number of litters and
patients with safety. T

In France there was but little opportunity
during the late war for the systematic transport
of wounded by railway; but several military
surgeons paid much attention to the subject,
especially M. Gauvin, whose admirable con-
trivances have been noticed (p. 26), MDM.

Fig. 4.—Method of suspending Legouest, Riegert, Morache and Le Fort. ||
'::;::E:;"LT{? T J;-r::zﬁmf_ﬂ:;jﬂ The latter proposes that, in time of peace, each
Forr.] railroad company should have at least a hun-
dred freight-cars provided with wide end doors and platforms arranged as
drawbridges. The doors could be closed and the platform bridges drawn up
except where the cars were converted to hospital use. M. Le Fort objects to
the mode of suspension by caoutchoue rings, on the ground that it is necessary,
in order that they should be safe, to make the rings of a thickness that

*WITTELEHGFER (L) The Frenwillipe Hilfe 1 Kriege wnd das Militiie-Sanititse- Wesen anf
der Wiener Weltaussiclling, 1873, Tafel XXV.

t PeLrzeR (M) Dhe Devtechern Sunitiifsziige und der Ihenst als Etoppen-Arzt tm Kriege gegen
Frankreiek, Berlin, 1872, 8. 27.

1 It was stated that after the capture of Metz, long trainz of earz fitted up on this systom
were used as stationary hospitals for the wounded of Bazaiwg’s army. One side door was
eloged, and wooden steps were built at the opposite door. This novel form of field hospital
anzwered the purpoze remarkably well.

| Le Fort (LEox) Lo Chirurgie melitaire ¢f les Socidtés de Sceours en France ef I Brranger,
Pariz, 1872, p. 148, ef. seg.

L .
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annihilates the elastic property of the caoutchoue. He helieves that spiral
steel springs and hooks (Fie. 44) might be advantageously substituted
as the means of suspension.

The war of 1870-T1 surprized the French War Department without an or-
ganized system of railway transport for the wounded. Tt was not until July
19, 1870, that an “intendant”, M. Robert,* was instructed to arrange with the
Eastern railroad company with reference to this subject. The constructors of
the company showed great zeal and activity, and it was expected that an ad-
equate number of cars would be provided by their work-shops at Montigany,
near Metz. But all this rolling stock was locked up when the Germans
invested Metz. T On December 25, 1870, the republican ministry made another
effort, and ordered hospital railway trains to be fitted up for 1200 wounded.
A few were m'g.miz{:d, and rendered siguzl] gervice, the wounded of General
Chanzy’s army, especially, having been promptly removed by rail. § After
Sedan, many thousands of the French wounded are said to have been carried
off on the cars at the Northern railway, without stretchers, or any special ountfit.

Generalarzt ¥. Loeffler || altogether approves the outfit for the transport of
wounded, adjudged the most suitable for freight-cars by the Prussian Com-
mission of 1868. This plan was
devised by Mr. Grund, a master-
machinist, and consisted in support-
ing three field-stretchers in the front
and three in the rear part of the
freight-cars (20 feet long), by
means of transverse wooden bars
(F1a. 45) resting on semi-elliptical
plate springs (Fia. 46). The
springs are spiked at one end to
the flooring to keep the bars sta-
tionary, while at the other end are
rollers to permit the yielding of =1

the springs. The latter are sur-
L T Fia. 45—End section of a part af @ freight-car fited
mounted bF U-FIW"'E’ it L-EIP::, to with (Frund’s syafem of strefchers on eprings [After

receive the cross-hars. Four cross- Logrrrer.]
beams and eight springs constitute the outfit requisite for the reception of six

*Rorert (C.)  INficultés gue rencontre en France U administration des grands armées, f
mopens prafigues d'y remédier Pariz, 16871, p. 16 in Jowrnal dee Setences Milifaires, 1572, p. 161,

1 And probably constituted the long hospital traing that Dr. PErrzer saw at Metz, nzed az
stationary hozspitals for the French sick and wonnded.

$The circulars are printed in full in the Jowrnal militaire offcied, 1871, 2158, 176, and in the
Annales d'hygitne, 1871, T. XXXV, p. 180, Seven trains were ordered with termini at Brest,
La Rochelle, Bordeanx, Bayonne, Besangon, Marseilles, Niecs, Toulouse, ete.

| LoerrLER (F.)  Thas Prewssische Militiir-Sanetiltaoesen und seine Jeform nach der Kriegs-
erfakrung von 1369, Berlin, 1568, B, 11, p. 231,
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litters ; and cost 24 thalers, or ahout §18. Dr. Loeffler highly commends this plan
ag simple, inexpensive, and comfortable, and as of ready adaptation to fourth-class
cars. The litters repre-
sented in the cuts (Fias.
45, 46) are the ordinary
< Prussian regulation field
stretchers; but the sys-
tem admits of the use
of stretchers of almost
i every description.  Dr.
Loefler justly observes
that this plan, in common
with almost all systems
of " railway transport of
the wounded, demandz a
very large increase in the
Fia. 46— Longitudinal section af a part af a frefght-car o number of stretchers to
arranged o (frend’s system. [After LoEFFLER.] b auppli{;d to an army
in the field. He strongly objects to all methods that tolerate superimposed
litters, * and condemns the use of india-rubber wares, as notoriously liable to
hecome hard and friable. He thinks that spiral springs may possibly replace
advantageonsly eaoutchoune rings, as a method of elastic suspension.

Four very complete hospital railway trains attended the two Bavarian army
corps that participated in the war of 1870-T1. They are described by Con-
structor Hirschberg in an extended treatize, + in which no allusion is made to
the Prussian origin of the method of supporting the litters. The order for
the preparation of the four trains was issued July 18, 1870, and the first train
left for Weissembourg August 7, 1870, and consisted of 1 first-class, 4 second-
clags, 15 third-class passenger cars and 20 freight cars.  Experience proved that
this train was too long, and, eventually, the traing were made up with 29 cars,
7 second and third-class passenger cars heated by steam, for the less grave
cases, 13 passenger cars fitted up for recumbent patients, a car for the surgeon
and assistants, a spare car for emergencies, a platform car for fuel, and 6 freight
cars, one fitted as a kitchen, one carrying the steam heating apparatus, and four
the stores, appliances and other material. The trains made altogether 39 trips.
transporting 10,800 patients. The Bavarian passenger cars were short, with
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* LoEFPFLER (F.) (0p. e, p. 2500 " The laying of patients one above the other, in the
American cars, in three tiers even, is assuredly not o means of promoting the anything but
gomfortable condition of wounded men on long railway journeys. The inconveniemces
inherent in such plans have proven 20 congiderable, especially in the attempts to place twelve
wounded in two tiers on freight-cars, that such experiments must be abandoned.”

tHigzeneers (R} e baperiselien Spitafziige im dewtech-franzieischen Kricge, 1870-T1,
Milnchen, 1872, 8n; 98, mit 12 Tafeln. Dr. M. Perrzer also (fhe Dewtschen Sanitifiziipe,
Berlin, 1872, p. 93 dezseribes theze trains.
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five windows en each side and end doors, of insufficient width to admit stretchers,
and end platforms.  They were provided with 5 beds, 3 on one side and 2 on
the other ( Fias. 47, 48), leaving a space for a stove and table. The beds were
supported by a modification of the Grund system. that is, on semi-elliptical
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FiG. 47.—Horizontal plan of a Bavarian kespited car.  [After HIRRCHBERG.]

gprings, secured as in the Prussian plan approved by Dr. Loeffler, but raised
higher from the floor by vertical boards resting immediately on the springs.
The upright planks were notched at the top to receive the side poles of field
stretchers or camp bedsteads, supporting thick hair mattresses with wedge-
shaped pillows. A board standing upright by the lower third of each window
protected the patient from cold draughts, and served as a tray at meal times.

Fig. 48.—FLateral section of a Bavarfan thivd-eloss ear transformed for hospital nee, [After
Hizscanera.]

The Bavarian freight cars were fitted with camp bedsteads supported in like
manner, two at each end of the car, on frames resting on springs (Fia. 49).
One of the wide side-doors of the ear was kept closed, and the other doorway
was provided with a gang-plank, with eross slats.  After loading the car, this
plank could be laid transversely in the middle of the car, with the slats down-
wards, and be made to serve as a platform for a fifth pallet, without springs,
still leaving space by the closed door for a bench for the attendant. The
freight cars were very inferior in point of comfort to the converted third-class
passenger ears, as they did not communicate with the rest of the train, and

6
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were not heated. The Bavarian trains usually conveyed 250 patients; but
ﬂm'n{:timcs as many as H66, and, on one oceasion, sfter Reischoffen, Train No.
2 transported 870 patients to Hagunenau.

_.-——--|_-
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Fig, 49— Fularged vicie of the spring wsed in Grand's spatem and adopted in the Bavaricn
teains for the support of the litters. [After HigscHBERG. ]

Towards the close of the Franco-German war, the Germans are said to have
employed 21 hospital railway trains to convey their sick and wounded home-
wards, viz.—{ Prussian, 4 Bavarian, 2 Wurtemberg, 1 Rhenish (from Cologne).
1 Hessian (from Mayence), 1 Saxon, 1 Hannoverian, 1 Hamburg and 1 Baden
train.  The 21 trains afforded accommodations for 3724 recumbent patients. The
eost of fitting up the trains averaged 2900 thalers each, or 82200. They were
organized partly by the War Office, partly through the efforts of voluntary aid
societies. The government accepted largely the assistance offered by the latter,
hoth of material and men; but reserved the right of absolute control over both ;
=0 that, as in the United States, the hospital trains were under strict military
rules.

The Prussian traing were made up on the average of about 27 cars, com-
prising 20 hospital ears, a saloon ear, a passenger car, a provision car, a kitchen
car, 2 bagoage cars, a platform ear for fuel. The sick cars were generally the
converted fourth-class passenger cars from the Hannover lines, only instead of
placing in them 12 or 16 litters, there were rarely more than 10, suspended in
two tiers, 6 litters on one side and 4 on the other, leaving a free space in the
middle of one =ide for a stove and table. There was a wide passage-way with
end doors.  The floor was covered with ocil-cloth, or, during the severe cold
weather, with matting. The beds consisted of field- stretchers covered with
thick hair mattresses, with pillows, sheets and blankets. The stretchers, in
some cars, were suspended to stanchions by rubber rings (Figs. 30, 31), and
in others rested on springs on the floor, arranged on Grund's S}‘Stﬂm Mr.
Wasserfuhr, * the director of the Prussian hospital train No. 5, approved
warmly of the method of suspension by rubber rings. He admits that four
or five rings broke; but no serious accident resulted.

The Saxon hospital train was composed of 19 freight ears transformed for
2 beds, 3 !‘uurth—thms passenger cars fitted on the Grund 5}'&&:“1 a kitchen ear,

"Wﬁ:-mﬂl‘t]m Vier 'l.fuﬂu-h: auf ernem Sfrm:nu.e..lme in Vrtrre{.lufrrﬂt:hrw Siir diffentliche
(Fesundbeitspiege, also translated by M. Moracae in Annales d hyeiene publigue of de médecine
tegale, 1872, Vol XEXXVII, p. 241,

s il



AND WOUNDED ON RAIL ROADS. 43

a store car, a bagzage ear, and a platform fuel ear. It could transport 182 pa-
tients; but was defective in having no accommodations for the attendants.

The Baden train consisted of 2 first and 2 second class passenger cars for
seated patients; a kitchen and store car, a saloon and a sleeping car for atten-
dants, 14 cars for recumbent patients, some fitted up on the Heidelberg plan
described at page 25, and others horrowed from the Wurtemberg lines.  About
220 seated and 140 recumbent patients could be carried.

The mode of outfit on the two Wurtemberg trains has been deseribed on
page 36 (Fra. 40). The train was provided with kitehen, provision and store
cars, and a car for the attendants, and could ecarry 160 wounded. TIn 22 trips,
they actually carried 4303 patients, and traversed 4197 miles of track.

The Rhenish train, from Cologne, was made up of 3 passenger cars for seated
patients, a saloon car, 3 cars for attendants, 3 for provisions and eooking, and
16 freizht cars of 8 beds each, of litters suspended by rubber rings. It
could earry 152 recumbent and 96 eonvalescent or slightly wounded patients. The
Hessian train, from Mayence, was similarly organized, carrying slightly wound-
ed as well as reecumbent patients, the latter in 20 box-cars, each with litters,
suspended in two tiers. * Many of the trains moved without changes from the
scene of action to Berlin t or other remote points. Many eminent civilians
volunteered their services, among them the celebrated Professor Virchow. §

€ Dr. Perrzer { Die Dewtzchen Sanititszifige), from whom many of the foregoing details are
quoted, statez that there were three main routes, that by Naney being the most used. Owver
this line, Augnst 25, 1870, to May 5, 1871, 144,M0 zick and wounded were transported, of whom
17,385 were transported on 83 tripz of the sanitary traing; the remainder being earried on
ordinary trains.

f Dr. STRISEERG (e Kriegafazarcthe wnd Borracken von Berlin, 1872, p. 15) states that 26
hospital trains arrived in Berlin from SBeptember 28, 1870, to May 19, 1571, bringing 3255 paticnts,

tVircnow. (Der Erste Sandtilezug dos Berliner Hilfe- Veredimes, Berlin, 1570, 8. 34) com-
memorating the arrival in Berlin of the hospital train ander his direction, with 120 paticnts,
remarks: ** For the first time were gevercly wonnded men transported by us hundreds of
milez, directly from the field of battle until they reached their homes, securely and well at-
tended. On the same litters on which they were placed into the wagons at Ars and Novéant,
they had made this long journey : they were transported on these same litters without re-
shipping, snd bronght in the milway corg ap to the gatez of thoe hospitals ; and, lastly, on the
game litters, always, they were earried into the hospitals to their beds,” Profeszor Vircaow
would have been more exact had he gaid, a& he doubtless meant, that this was the first train
of =sick and wonnded ftted ont by the Berlin Adid Society that reached Berlin (Oet, 13, 18700,
Two trains, however, the Wurtembery Sanitary train, and the first Sanitary train of Mr. v,
HmxigA, n Silesian nobleman, had preceded that directed by Profeszor VIRcHow, arriving in
Berlin respectively on September 28, and October 10, 1871,  Professor Vircrow makes some
most interesting obfervationz on the condition of some of the patientz after their journey:
*In reality,” he says ** the condition of many siek improved visibly during the time of trans-
port. OFf the wounded who, at the same time suffered from dyzentery, many cxperienced o
decided improvement. Espeeinlly apparent was thiz in two patients from Pont 3 Mousson,
whose surgeon already at Fromard requested to have them left at Naney, one s moribund,
the other suffering from (fresh) ervsipelas of the face. With tears in their eyes, both patients
begged to be taken along. I conld not refuse them. I not only brought them zafely, but ina
much ameliorated eondition to Berlin:” and at page 20, he adds, “and I was not a little as-
tonizshed, as, a few days after our arrival at our barracks, which are certainly fitted ap with
gome degree of eare, all the wounded unanimously declared, that they did not lie as well here
4% in the train.™
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Dr. Morache, adjunct-professor of the French School of Military Medicine,
and author of an essay on the various methods of railway transport of sick
and wonnded, has proposed a plan for the outfit of cars for sanitary purposes,
selecting the method commended by Dr. Loeffler as the best provision for litters
resting on the floors of cars; but adding a superimposed tier of litters suspended
from a tubular iron rod near the roof. * by iron rectangular frames connected

Fii. S0.—Mrajeet for the conversion of the Lyons feeight-car to hospital use [After MoracHE.]

with the rod by “ gutta percha.” After referring to the assertion of French
engineers that long ears are impracticable on their roads, abounding in short
curves, and declaving that it is preferable on the score of economy to use
freight rather than passenger cars, M. Morache submits a project for placing
litters for ten patients in the box-cars and on the six principal French lines.
These cars vary in interior dimensions from 18 to 21 feet in length by 7T feet
in breadth.  The litters are only 1 m. 75 in length by 0.75 in width. Six
are placed, in two ranges, on one side of the car, four only on the other side
leaving a space reserved for a stove, chair, table, and set of shelves [:FIG. 50).
The litters are complex, consisting of a light lower frame, resting on the

EMogacHe. Les Teains Sanitaires ;. Brude ser Pemplod des cheming de fer pour éeacuation
des blessfn ot melades en areidre des armécs, Pariz, 1872, Thiz work gives a comprehensive
review of the whole subject, and [ vegret that [ did not meet with it until this report was
nearly completed, It contain: many interesting details, especially in regard to the work per-
formed by the German hospital trains during the Frapeo-German war. The project for the
conversion of French pazssenger and freight carg to hozpital use has, however, obyiously never
heen subiccted to proctical trial, elze M. Moraceg would never have recommended the sus-
pension of litters by getta-perele rings.  He has been misled by Professor Hasnrox (ep. e,
pr. 1681, into the statement that thiz brittle substance woaz uzed for =uspension rings in the
American hospital cars. It is hardly necessary to remind the reader that gutta-perelio iz the
ingpisaated juice of the fronarda Percha or L Gutie (Hooker) and that the voleanized rubber
rings used in the United Statez and in Germany were of eaoutechoue, a product of several
species of the genern Siphonie, Heven, Sotrepha and Fiews, and thongh somewhat resembling
gutin-percha in chemical constitution, widely differing in itz physieal properties,

M. Moracone gives the exoct measurements: The freight cars of the railway du Midi: 6
. 45 in length, 2 m. 5 in breadth and 2 m. 45 in height. Thoze of the railway de Lyon are 5 m.
¥ in length, by 2m. 5 in breadth and 2 m. 4 in height.
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springs or suspension vods, and receiving an upper frame, over which canvas
iz streteched.  On this frame rests a mattress and triangular pillow, the former
fastened to the frame by tacks. The upper frame iz bolted to the lower, and
is furnished with eight long loop-handles, arranged in pairs on the sides and
ends.  The lower litters rest on traverses let into mortices upon four semi-
elliptic springs, on the Grund system. The suspended litters arve attached by
wrought iron quadrangular frames to a horizontal tubular iron rod, by the
intervention of thick “ gutta-percha™ rings.  As the rings would rapidly wear °
if in direct contact with the iron, there are interposed, both on the frames and
transverse bar, spools of hard wood over which the loops are passed. The
passage-way and folding doors at the end are over three feet wide.  The latter
are glazed at the upper part, and two windows are pierced on either side.  The
stove, and oil-lamp in the ceiling, are made to conduce to ventilation.

At the Vienna Exposition of 1873, an international conference of military
surgeons and sanitarians was convoked, on October 6th—9th by Dr. Wittelshifer,
Professor Billroth, and Baron Mundy, for consultation and practieal testing
of the models for appliances for the transport of wounded in war. The second
day of the conference was devoted to a diseussion on railway transport, and an
excursion on an hospital train to Vislan, where Professor Billroth had pro-
vided a banquet. The detailz of outfit of passenger and freight cars were
debated by the eminent experts who attended the conference. Dr. Roth has
deseribed the models that were exhibited, and most of them are represented in
superb photographs prepared under Dr. Wittelshiifer's supervision. *  Dr. Roth
observes that  the various experimental trips afforded a ready means of study-
ing the different methods of railway transport, although the German suspension
gystems and the stationary system of the French trains could not be fairly
compared, as many of the ears were exhibited only as models; but it was
possible to ascertain many important facts. The exeellent ventilation of the
French ears, with roof-lanterns, was particularly remarked: the aeration of all
the others was very defective.  As to the litters or couches, except the Ham-
burg plan, which admitted of severe swaying, there was but little difference in
the several plans. There were exhibited small models only of the Prussian,
Schleswig, and Baden hospital cars, but full-sized patterns of the car for
wounded and surgeon’s car of the Palatinate train, of the kitchen-car, provi-
sion-car and car for wounded of the Bavarian trains, of the Hamburg car for
wounded, and of hospital, kitchen, and refectory cars of the French aid-society. §
From practical experience in war, as well as from observation of the working

*Rorn (W.) Einige Versuche fiber dee internationale Privatconferenz zie Wien von 6 Bis 0
Oetober, 1878, in Denteche Mil. vz, Zeitsckrift, 1573, B. IL, 8. 655. Wirrensasrer (L.) Die
Freiwillige Hilfe dm Kriege und doe Militiir-Sanitite- Wesen anf der Wiener Weltauestelfung, 1873,

T The latter were built by Superintendent C. Boxseroxp, of Ivry, from specifications by Baron
Muxpy and M. Leox, constructor of the Lyons railway, and were dezignated * New model of
1873.*
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of the ears exhibited on this oceasion, Professor Billroth concludes that sta-
tionary beds, or “complete fixation of the litters, in a technieal view, is the
simplest and most substantial system, cansing the patient the least detriment,
provided he rests upon a good mattress, in a car with easy springs.” As a
meang of eaging the stiff steel springs of freight cars, Professor Billroth sug-
gests the removal of alternate leaves of the springs, which may be accomplished,
in less than an hour for each car, by two skilled workmen, as was demonstrated
at a car factory at Simmering near Vienna. ¥ Indeed, the eminent professor
appears inclined to discountenance almost any outfit of hospital cars that can-
not be promptly improvised. ¥ The fact announced by Dr. Peltzer, that, in the
Franco-German war, about an eighth only of the sick and wounded removed
by railway, had been conveyed on special hospital trains, made its impression.

It was the general sentiment that those sanitary trains would be most useful
that conld be readily fitted up with material likely to be found on hand near
the scene of confliet; and that the most convenient mode of utilizing the
existing material of supply trains should take precedence of all others.

In March, 1573, the Russian government appointed a commission for the
dizscussion and experimental trial of different methods for the amelioration of
the condition of sick and wounded soldiers transported on railroads. §  Major
General Annenkopf, president of the commission, requested the different
railway ecompanies to send to St. Petersburg cars of different classes, fitted up
according to their own designs, but with material supplied by the government,
with cross-beams or stanchions, with hooks, rings, straps, litters, ete., the
different methods of outfit to be submitted to competitive examination. In
aceordance with this request seven railroad companies sent passemger cars
converted for hospital use and one company provided a box-car fitted for the
same purpoge. A train was formed of the eight cars, for the transport of three
hundred and thirty persons; the passenger cars, with passage-ways through the
entire length of the train, were nearest the locomotive, the box-car at the end.
An experimental trip was made from St. Petershurg to Alexandrowsk, Adjutant

# BiLLeors und Muspy { Uber den Transport der im Felde Verienndeten und Kranken, Wien,
1874, 2. 108.) Profeszor BILLeoTH seems to forget what will ceenr to most field-sargeons, that
thick hair mattreszes cannot always be procured when mo#t urgently needed: and, further,
that if skilled workmen with jack-screws and other tools were always in readiness, the alter-
ations of the springs of 25 freight-cars would oceupy many honrs.

T BicLroraE (Th.) (Chirvrgische Briafe aus den Kriege- Lazarethen 1. 8w, 1872, 5. T1), says:
** Frequently the press has urged that a large number of hospital cars should be held in readi-
nesz from the outzet, to tranzport the wounded in the gentlest manner. That iz well in
theory: but, in practice, the ecars will be scattered here and there when imperatively re--
quired for military purpozez.  To allow large numbers of empty cars to remain &t depiits near
the seat of conflict, until uzed for a special purpose, will nnl;l.'l_mhl to the perplexities of the
railroad employés, who certainly have enough to doe in eomplying with the orders of the mil-
itary commanders, Mozt of the hospital trains that started for the seat of war during Sep-
tember with pempous announcements, returned without wounded, or with only slightly
wounded and fever patients."

i From a communication in the Deurtsehe Militdiviratfiche Zeiteclirift, 1873, B. I, p. 344,



AND WOUNDED ON RAIL ROADS. 47

General Count Heyden, several staff-officers, military surgeons and others from
military and eivil life participating.

The eommission, after careful examination, arrived at the following conclu-
sions. 1. “The transportation of the sick and wounded must be carried on
mainly by the use of box-cars, as they form more than nine-tenths of all
railway rolling stock. 2. Conversion of the cars to the purpose of transport-
ing wounded at the shortest notice must be practicable, and preliminary
measures must be undertaken in time of peace. 3. At the outhreak of
hostilities, all appliances for the outfit of hospital cars must be immediately
sent to points where it is anticipated that many wounded will be eoncentrated.
4. As a rule, litters are to be used for the transportation of the wounded; but,
in cases of extreme necessity, a deep layer of straw on the bottom of the car,
may be substituted.”

“It was further observed that it was of the utmost importance that the box-
cars to be used for the transport of severely wounded should have end-doors
passage ways lengthwise, to permit easy intercommuniecation; and that, as the
hox-cars do not offer sufficient accommodation for very severely wounded,
special =anitary trains should be formed of cars of classes 1, 2, and 3, and at
once be forwarded to the seat of war. Box-cars without longitudinal passages
may be used for slightly wounded, and it is recommended that in the making
up of trains, passenger cars with the badly wounded, and all ears with end-
doors be placed at the head of the train.  The doors are to be widened, which
may be accomplished by the construction of special doorways to be put together
with an extra piece. Regarding the putting up of the litters, these experts
decided that the system of vertical stanchions, to be provided in times of’ peace,
would be the most serviceable, but that the ears should be so arranged as to
admit of prompt alterations.” The labor of this commission doubtless ingpired
the ingenious plan of railway transport for reecumbent wounded patients devised
by Mr. Zavodovsky which is the special object of this report.

Without submitting this system to the test of actual experiment, it would be,
perhaps, unfair to definitively decide on its merits; but enough is known of
the working of analogous systems to permit an approximative judgement to be
formed. In Mr. Zavodovsky's plan litters are hung on ropes depending from
swinging poles (Fr1a. 51, p. 51}, which it is proposed to cut in the nearest
forests. [t may be objected to this mode of suspension, that it would be diffi-
cult to find a sufficient number of poles eight feet long and of suitable thick-
ness and uniformity in strength.  The elasticity would be anything but equable,
the extremities of the poles necessarily yielding more than the middle portions.
The numerous rope fastenings constitute another disadvantage; for it is pro-
posed to leave the outfit to inexperienced hands, and there might well be
insecurity in some one of the nine knots requisite for the suspension of each
litter. The attachments to the floor appear very inadequate and insecure. In
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the Hamburg hospital train (p. 37) arranged on a plan somewhat similar,
but with a better method of suspension by spiral springs, and with the litters
secured to the sides by C-springs, there was yet so much ftransverse swaying
that the method was regarded at the Vienna Conference (p. 45) as very de-
feetive. It must be feared that the oscillation, both lateral and longitudinal,
especially of the upper litter, would be still greater in cars arranged by the
method of Mr, Zavodovsky, To meet emergencies, however, it is well to have
familiarity with a variety of expedients, and to be thus enabled to utilize such
material as may be available.

It is comparatively easy to transform the long passenger cars in general use
in the United States into hospital cars for recumbent patients. It iz only re-
quisite to widen the end doors, to remove the alternate seats and the movable
backs of those that remain. and to lay upon the latter field-stretehers on slats
covered with bed-sacks, Thus 12 or 14 commodious litters can be promptly
improvised in each car.  But the main problem, of utilizing the railway con-
veyances most likely to be available near the battlefield, viz.: the box-cars of
the supply trains, is not yet satisfuctorily solved. It must never be forgotten
that a plan applicable to the material on hand is mueh preferable to even better
yet more complicated arrangements. Tt has been demonstrated that patients
may be most comfortably transported by rail upon the Baden litters or the Gauvin
gpring-stretechers; but these appliances are too complex and costly ever to come
into general use as field stretchers.  In the present state of our knowledge it
wonld appear that the simplest and best method for transforming freight-cars to
lmsspil::ll use is by the system of Mr. Grund (p. 39) as employed on some of the
Prussian hospital trains and almost uniformly on those of Bavaria and the Palat-
inate. [t would be necessary only to store in each freight-car 20 or 24 semi-
elliptic springs ( F1a. 49) and a sufficient number of spikes, to be enabled, with
the aid of field stretchers, to improvise as many spring litters as the car could
advantageously contain.

The foregoing cursory examination of the experience, discussions, and ex-
perimental trials of various nations regarding the railway transport of sick and
wounded in war, indicates a very general solicitude for the determination of
some regular system for this purpose during the leisure time of peace.  When
the hour of need comes, imperious exigencies allow little opportunity for reflee-
tion and experiment on the means best adapted to meet the requirements; little
heed can be given to suggestions of pecuniary economy, and, unless provisions
for their suecor have been matured beforehand. the comfort of the disabled
must be saerificed to inexorable military necessities.

[ am, General, very respectfully,
Y our obedient servant,
GEORGE A. OTIS,
Azsiztant Surgean, I, 8. Advmy.
Surgeon General J. K. Barxgs, U. 5. Army.
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APPENDIX.

Note A.—The official correspondence of which o minute is appended. led to the preparmtion
of the foregoing report.

DEPARTMENT OF STATE,
Washiiegton, 5th Deer., 18374,
The Honorable Wu. W. BELEXAFR,
Secretary of War,
=ir:

I have the honor to enclose herewith, a copy of a dezpateh of the 16th of November ultimo,
No. 47, from the Chargé 4 Affnirez adf interim of the United States at St. Petersburg relating
to the transportation, by railway, of the sick and wounded in war.

The sealed letter addressed to you together with one copy of the pamphlet which ae-
ecompanied the despateh are also enclosed.

I have the honor to be, Sir,
Your obedient servanot,
{Nigned) Hasvintox FisH.
The enclosed despateh was as follows:

LEeGaTtioN oF THE UNITED STATES,
51, PETERSBURG, Novembor 16, 1874,
Bir:

I have the honor to enclose to you a gealed letter addrezsed to General Belknap, Secretary
of War, and two copies of & pamphlet on the transportation of the sick and wounded in war.
These have been given to me by Mr. A, Zavodovsky, the inventor of the special svstem which
ig treated of here,

The guestion of the transport of the wonnded in war-time has been the sabject of much
study in Ruzsia, and was carefully considered by a commission appointed by the Minister of
War. The system perfected by Mr, Zavodovsky, as described in the accompanying pamphlet,
was finally adopted.

Mr. Zovodovsky gives full permizgion to the government of the United States to adopt hiz
invention, and asks for no recompense, but he would be glad to have the attention of the War
Department especially ealled to it, and desires to learn the jndgment that may be pazsed
upon it.

I have the honor to be, Sir,
With the greatest respect,
Your very obedient servant,

{Signed] EUGERE SCHUYLER.
The Honorable Haxitrox Fian,

Seeretary of State.

The letter of Mr, Zavodovaky was as follows:

Voree ExceELLEXCE!

Lez malades of les blessés, transportés par voies ferrdes en temps de guerre, réclament de
grands ménagements, surtout cenx, qui ne peuvant se rendre d’enx mémes i leur place, sont
transportés i bras 4" hommes,

En vue de toutes ces diffienltées, i'vi projetd un appareil dans Uintérienr des wagons i
marchandise, aussi simple que pen coutenx et parfaitement commode en route, pour les patiens
de cette catégoric.

7
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Ce moyen de tranzport des blesaés en temps de guerre, dtant adopté poar Parmée BEosseet
velle des gquelgues pays de Enrope, cn remplacement de tons ee gui o &6 jusqun’ a présent
inventd dans ce genre, m'inspire un agréable désic, détre ntile & Varmée des Etats-Unis
' Amérique.

En Vous prézsentant ei-joint, la dézeription de mon systéme de transport des blessés, je me
compterai henreux st Votre Excellence, tronvera anssi ce svstéme applicable, pour 'armée
vaillante, confies & Votre hante Adminiztration.

Venillez Votre Excellence, regevoir 'hommage du plus profond respect,

il
'autenr
[ Siged) A, ZAVODOVEKY.
=t. Peterzhourg
H) ”rlrl;llhh‘! 1574,
Bue 2érghievaka No, 13,

A translation of the explanatory pamphlet of Dr. Zavopovsey is prezented in Xorg B, The
Secretary of War replied az follows:
War DEPARTMENT,
Washington, December T, 1574,
To the Honorable,
THE EECRETARY OF STATE.
Bir:

I have the honor to acknowledge the receipt of your letter of the Sth instant, forwarding
copy of o letter from the Chargé d° Affaires, ad interiom, at 3t. Petersburg, with itz enclosures,
a sealed letter from Mr. A, Zavodovsky and two pamphlets elucidating his plan for trans-
porting by railway sick and wounded in time of war, and to request the transmittal of the
enclozed letter to M, Zavodovzky through the U, 5. Legation at St. Peterzsburg.

Very veapectiully,
Your ohedient servant,
{Signed) Wu. W. BELEXAP,
Seevetary of War.

War DEPARTMEST,
Wasmwerox, Decemtber T, 1874,
Sirs:

I have the honor to acknowledge the receipt of your letter of Oetober the Mth Inst, trans-
mitting & pamphlet specifyving and illustrating your svstem for the transportation of sick and
wounded by railway, and to thank you for your marked kindness and eourtesy. -

The papers have been submitted to the Burgeon General of the Army for his views.

Yery respectfully,
Your obedient zervant,
[ Signed) W, W. Berexar,
Secretary af War.

Mr. A, ZavoDovaKTY,

Bue Sérghievska, No. 13,
£t. Petersburg, Russia.

Note B.—The following i= a nearly literal translation of Mr. ZAvoDnoveey's report with
wood-cut drawings reduced from the lithographed plates attached to that dosument:

“Faor the transportation of troops and war material by railway, the nnengaged vehicles on the
publie lines are utilized,

Experience has demonstrated that, of the various conveyances making up the traing for the
movement of large bodies of troops, of a hundred ears, nearly fifty freight-cars are requisite.

These latter are hest suited to the tranzportation of the seriously wonnded, who can only be
moved in the recumbent position.

To adapt & freight-car to the purpose of transporting sick and wounded, it i neceizary to
have in view :

1. To mitigate the inevitable

J.u._l_f:u. the slight elasticity of springs of freight-ears.

ra
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2 To place the patients 20 02 to avoid the contamination of the air by unwholesome ema-
nations. -
3. Toarrange the wounded 2o that they may readily be aceessible to the vizitz of the sur-

ECOn. At - =
4. To secure such simplicity in the system that the soldiers and nurses may themzelves he

able to carry it ont.

5. The economy of the zaid arrangement.

To satizfy all these gonditions, it i proposed to place, in a freight-car, eight wounded men,
of thoze injured 1n the trunk or lower limbs, attended by an infirmarian and one or two nurses,
provided with surgical appliances and dressings (of the new sort invented by the Ruszinn Dr.
Wivadz&f ) to render, if need be, immedinte sunceor to the patients. The lifting into the car
and transporiation of the wounded is accomplished by means of stretechers, with poles of con-
venient length, that pazg through the evelets of the eanvasgs sacking, and have atiached an
impermeable lining, left a little apart from the canvass, and designed to hold the blosd and
other discharges that might otherwise ineommode the patient Iving underneath.

Patients are placed in the freight-carriages in the following manner. Two robust men lift
each streteher, with the patient npon it, through the side door of the box ear, and swing them-
in order, to the upper, and then to the lower loops of the vertical cords. Having thus placed
the patients, one above the other (See Fig. A, each pair of hammocks must be secured to the
hooks gerewed in three places to the floor of the ear [z, =z, 2]

To unlead the car. they begin by loogening the ropes that gecure the stretchers to the floor,
then the patient in the lowest hammook
iz moved, and then the one ahove him.

Freight-cars having very stiff springs,
it 18 meceszary to have some means of
madifying the roughness of the tranz-
portation, which ageravates the suffer-
ings of the wounded ; but 2uch means must
he of the simplest possible deseription.

To remedy this serious objection, and
to prezorve the patients from all shocks
from the motion of the traing, four cables
A, A, an inch in thickness, are guspend-
e aeress the top of the enr, and seenred
to iron hooks, that fasten to iron rings
two and a half inches bhelow the roof of
the car, I hooks and rings are not avail-
able, the ropes may bhe pazsed through
eight holez bored in the side of the cor.
To each of the four ropez iz attached, at
three pointz (Fie. A, & & &) a pole of
oak, birch, elm, azh, or other springy wood
(B, B.) adapted to the width of the car.
bt ot lenst Eig]]l‘ fect llli]g" andd two and a
half inches thick in the middle, an inch
and three quarters at the endz, To the
poles, thug placed horizontally, there are

attached, on either zide, four cords (Fie.
A, eoeoee)l with knotz (x, x, x, xhea  F16. A—Teanseerse Seotion of o freight-car, with

arranged that they may support on a level #7etehers suspended in it. [Heduced to onc-thivd from
the stretehers (D, D) on which the wound- 7% Seoodorslby’s drawing.]
e moen are supposed to be reclining,

In order that, when the ear is in motion, the stretchers with the paticnts may not sway back
and forth, and strike against the sides of the car, the lower stretehers are fastened by inch and
a half ropez to three small iron hooks (z, 7, 7) serewed into the floor of the COnVEVAnoe,

Botween the doorz, & bracket seat is placed for the nurses.

A vehiele of this deseription has heen submitted to the most careful serntiny of experts, who
had served in the later wars in Prossia, Austrin and Ttaly: and they have nnanimonsly veri-
fied the fact, that, apart from the zimple and practical nature of its preparation, it provides the
patients in journeying with an eqnable and comfortable transportation.

The arrangements will readily be understood on consnlting the figures A and B

- o
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The expensze required to adopt this eyvstem to a freight-car (wagon @ marchandizes) with all
the neecezsary materials apart from the
atretehers, s not more than seventeen,
or, at the outside, twenty dellars, and
offers, moreover, the great advantage that
it can be removed almost instantaneons-
l¥, or elze swung under the roof of the
var, leaving the interior as it were free for
the tranzportation of horses, or arms, or
troops, or munitions and storez of what-
ever charaeter the exigences of war may
Teqire.

Usually such cars, the supplies having
heen delivered, come empty from the
battlefield ; but with this system it is casy
in le2z than two minutes to arrange the
ropes, and toreceive the wonnded brought
in on stretehers, and to convey them to
hozpitalz or to their homes.

Each car containing patients should be
provided with o flag to inform the med-
ieal officer when his presence is needed.

The signal indicates an nrgent case, and
that the the train must 2top, that the pa-
tient may at once have assistance of a
EUTEE0T.

The cost of fitting np the box-car may

Fig. B.—Horizental oiew of the outfit for the weownd- be reduced to six dollars even("30 francs™)
wed i i Froight ear sheen vertically in Fie. A, provided that instead of securing the four

large transverse cables by iron hooks and
ring=, they are pazsed through holes bored near the roof of the car, and knotted ontzide.

The polez of tongh elastic wood, such as oak, birch, or others, may be cut from the forests
wear by : instead of hooks on the loor of the ear, eommon nails will answer, and the work ean
be done by the nurzez who accompany the patients,

To fit up such freight-cars, much less costly materials are used than cacutchoue, leather girths
and straps, metallic springs, ete., which, after all, do not possess the solidity that is desirable.

Sunitable wood and ropes ean be found almost everywhere ; and the simplicity of thiz system
permits those who have charge of the sick and wounded to prepare, in 2z very short time, a
freight-car for the tranzportation of eight patients,

Nogreat expenditure 18 requisite to have, in war-time, a reserve sapply of poles and rope.
The time reguired to put an army in the field, amply sufficez for the preparation of the neces-
aary transportation.

Kuszzia and some other Enropenn Countries, recognizing the utility of this svstem, 2 being
the simplest and most practical hitherto suggested, have introduced in their armies this method
of ratlway transpertation for the sick and wounded.'

Note C.—Such o variety of meazures of length have been employed in the description of
the railway cors amd litters in uwse by different nations, that it will be convenient to imitate
Profeszor Gurlt in annexing a seale of the principal subdivisions of the foot adopted by various
nationz, and of the Freneh metre. These are shown on the diagram opposite.



AND WOUNDED ON RATL ROADS.

[ ——

-]
) - |
1 El
_f
4]
2|
r k| i) 5
) 2 —E-
'z B
EF 7l
3 |
T 7|
3 L]
B !
i 10|
4| — Ll
'i 'i L]
11
5 e |
} 12|
|
K1 | l
5 13
5 S s
G | 14
- | 5 5]
[ &
L] — 2 Ly K3 el £
EANOR ExGLisH RuEXISH AUSTRIAN FrexcH Bwiss CENTI-
INCHES, A¥D RUs31ay  INCHES. INCHES. IXCHES. INCHES. MET RES.

IXCHES:

=



54 TRANSPORTATION OF SICK

BIBLIOGRAPHY OF RAILWAY HOSPITAL TRANSPORT.

Guerr (E.) Useber den Transport Schwerverwundeter nnd Kranker im Kriege, nebzt Vor-
sehligen ueber die Bennetzung der Eisenbalinen dabei, in Medicinizehe Zeitung des Vereins
fiir Heilkunde in Prengzen, Berlin, 1858,

Prrussisones Krigcs-uisistenivM.  Anlettung zur Ausfibrung der Beforderung Ver-
wundeter nnd Kranker Militairz anf Eizgenbahnen, Berlin, 1861,

Lanery (H.) Disenszion =ur ln Salubrité des Hopitanx, in Bulletin de 1° Aead. de Mé&d., T.
XXVII, 1841, 62,

Cieovnar No. 6, 2, G, 0., Washington, 1865 Report on the Extent and Natore of the
Materials available for the Preparation of a Medical and Burgical Mistory of the Rebellion.

Fvaxza (T. W.) La Commission Sanitaire des Etats-Tnis, Paris, 1865,

Hamnrox (F. H.) A Treatize on Military Surgery and Hygiene, New York, 1865, p. 168

HavrowiTzi(H. v.) Das Militairsanitiitswesen der Vereinigten Staaten von Nord-Amerika
withrend des letzten Krieges, Stuttgart, 1566,

Laxpa (D, Nicasio ¥ ALvargz pE CArvannLo.) Tranasporte de Heridos v Enfermos por vias
ferreas v navegables, Madrid, 1366,

LertEnMax (J.) Medieal Recollestions of the Army of the Potomae, New York, 1866

ErinLe (0, 1) Hiztory of the United States Sanitary Commission, Philadelphia, 1866,

F. Figoner & Co. Catalog simmtlicher Apparate und Geriithschaften zu Heilawecken,
Heidelberg, 1567,

Gavvin., Transport des blessés, in Conférences internationales des soeiétés de Secours aux
hlesafs militnires des armées de terre of de mor, Pariz, 1867, T. 11, p. 266

Nevninrer (J.) Handbuch der Kriegs-chirurgie, Allgemeiner Theil, Leipzig, 1867, B. I,
Anhang. 8. 353,

Daz Krankenzerstrenungssvatem im Felde, in Der Militairaret, 1868, No. 13-17.

Esyancu (K.} Verhandplatz anid Feldlazareth, Berlin, 1868, 5. .

Fracuer (H.) Lehrbueh der allgemeinen K riegzelirurgic, Erlangen, 1868, 8. 215,

Grrrr (E.) Abbildungzen zur Krankenpflege im Felde anf Grund der Internationalen
Aunzstellung der Hilfs-Vereine fiir Verwandete, Berlin, 1563,

Horruaxx-Meriaxy (T Die Eizenbahpen zum Troppentransport und fiie den Krieg in
Hinblick auf die Schweiz, Baszel, 1368,

Loxeuore (T.) A Treatize on the Tranzport of Sick and Wounded Troops, London, 1865,

Rose(E.) Das Krankenzerstreuungz-System im Felde, Berlin, 1568,

Rorm (W.) Militairiirztliche Studien, Berlin, 1564,

LoerrLEr (F.) Das Preassizche Milittir SBanititawesen, nnd seine Reform nach der Kriegs-
erfalirong von 1866, Berlin, 1869, B. T1.

PrErsaiscHEs Krigca-misisTerRIvM,.  Instroction iiber das Sanititzwesen der Armee im
Felde, Berlin, April 29, 1560,

Grav (C, 0.} Report of Serviees at the First Batile of Bull Run, in Appendix to Med. and
Surg. History of the Rebellion, Washington, 1370,

Pirocorr (N.} Bericht iiber die Besichtigong der Militair-Sanitits anstalten in Deutsch-
land, Loethringen und Elzazs im Jahre 1870,

Baxkre., Memorandom iiber Spitalziige in Allgemeine Militairirztliche Zeitung. 1870,
Mo, 44-45,

SomiLLER (Cart) Verband und Transportlehre fiir Sanitis-Troppen, Wilrzhurg, 1870,

Vax Doxuprex, Eszmai sar les moyens de transport et de secours en général aux bleszés et
malades en temps de guerre.  La Have. 1870,



B e B L R e A R e S

AND WOUNDED ON EAIL ROADS. 95

YViecmow (R.}) TDer Erste Sanititszug des Derliner Hillfs-Vereines fiir die Deutzchen
Armeen im Felde, Berlin, 1870,

YVorrvy (K, P.) Report on the Transportation of the Wonnded after the Battle of Gettys-
burg, in Appendix to Part I, Med. and Surg. Hizstory of the War of the Rebellion, Wash-
ington, 1870, p, 145,

Bersarp{H.) Premiers secours aux blesséz sur le champ de bataille et lez ambulanees,
Paris, 1871,

De évacuation des malades et des blessés in Annales d'hygiene publique et de médecine,
légale, @ éme sér., Parig, 1871, T, XXXVI, p. 190,

Deviriers. Note sor Porganization et le foncetionnement des secours aux maladez et
blessés des armées sur le rézenn des cheming de fer de Poariz 4 Lyon et 4 o Méditerrande, in
Bull de 1"Acad, de Méd,, 1871, T. 36, No. 7.

Die Sanititsziige der Wiirtembergisehen Stantz-cizenbohn in Bremer Hondelshlate, 1571, B,
XX, 8. 0408,

Hazesganpr. Voririge iiber das Militair-Banitats-wesen 1m Fall eines Krieges, in den
Armeen Russland’s, Deatzchland’s, Oegterreich’s, Amerika’s, Frankreich'’s, Petersburg, 1870-71,
Berlin, 1571.

HExiga (0. v.) Ein Beitrag zur Beurtheilung der Thitigkeit der freiwilligen Krankenpflege
wihrend des deatzch-franzisischen Krieges 1870 und 1571, Berlin, 1871,

MoLn. Die Sanititsziige, ihr Werth und ihre Uebelztinde, in Berliner Klin. Wochenschrift,
1871, Nao. 6. &

MurnLeaviEr. Erfahrongen ans dem Feldzoge 1870 und 1871,—1571.

MueLLEr. Sanitateziige in Klinizche Wochensehrift, Berlin, 1871, B, VIII, 8. 45,

Rose (E.) Der Ziricher Hiilfszug zum Schlachtfelde bei Belfort, 1871,

Borr (W.) DBeitrige zu den Fragen der Militair-Gesundheitspflege auz dem gegenwiirtigen
Feldzuge in Dentzehe Vierteliabrazehrift fiir iffentliche Gesandheitspilege, 1571, B, I11.

Tranzport Verwundeter anf Eisenbahnen, in Leipziger Illustrirte Zeitung, 1571, B. X1, 5. 1420,

Wasserrror.  Vier Monate auf einem Sanititszoge, in Deutsche Vierteljnhrszchrift fiir
iffentliche Gesundheitsflege, 1871, Heft LI, 5. 16G1-200,

Breg (C. H.) Studien iiber daz Etappen-Wezen, Nordlingen, 1572,

BivieotH (Th.) Chir. Briefe aus den Kriegs-Lozarethen in Weizsenburg und Mannheim
1870, Berlin, 15872, 8. 71.

Boerser (Paven) Ein Preussischer Sanititzzog an der Loire, Berlin, 1872,

Friepeicm. Der Kigenbahn Unfall des Sanititznges des XIT (Siichsizchen) Armee-Corps, 1872,

Havzser., Transport Verwundeter mittelst Eisenbahoen, in Der Militsirarzt, 1572,

Hirscuperc (R.) Die Bayerischen Spitalziige im Deutsch-Franzisischen Kriege 15701571,
Miinchen, 1872,

Lg Forr (Leox) La Chirurgie militaire et les Sociétés de SBecours en France et & 1’]El;mng¢r,
Paris, 1572, p. 1485,

Lecovest (L.} Traité de Chirurgie d’Armée, Paris, 1872, p. 770,

Liwer. Der Feldirztliche Dienst by der Landezetappe, in Deuatzehe Militairiivetliche
Feitschrift, 1572, 8. 355, ete.

Liiwer. Uber den Werth der Hamburger Sanititsziige, in Deutsche Militairiretliche Zeit-
schrift, 1872, B. I, 5. 143, ¥

Moracae., Les Trains Sanitaires, Etude sur I'emploi des chemins de fer pour Vévaeuation
des blessiés ot maladez, Pariz, 1872,

Mugrnveszn., Demonstration einer Feld-Trage-Babre und eines Ambulanz-Wagons, in
Yerhandlungen der Deatzchen Gesellzchaft fiir Chirurgie, 1572, 3. 37.

Muennveszr, Offener Brief betreffend die Blessirten Wigen, in Deutsche Militairiratliche
Zeitschrift, 1872, B. I, 5. 557.

Perrzer (M.) Die Deutschen Soamititsziige und der DMenst ale Etappenartz im Kriege
gegen Frankreich, Berlin, 1872,

Pospscnud. Die Blessicten-Wiigen und ihre Einrichtung, in Deutsche Militiirirziliche
Feitachrift, 1872, B. I, &, 406,

Rigcerr. Des Wagons-Ambulances, in Kee. de mém. de méd, de chir. et de phar. mil.
Paris, 1573, 3 éme sitr., 1872, T. XXVIII, p. 192,

Ropert (Ch.) Diffienltéz que recontra en France 'administration dez grandes armiées, ot
moyens prafiques d'y remédier, in Jour. des Sci. mil., § éme gér., T. I, Juin 1572,

RoraMuxn (A.) Aphorismen iiber daz Bayerizche Militirsanittitzwesen in Aerstliches
Intelligenzhblatt, 1872, No. 5.



56 TRANSFORTATION OF BICK

Rverr. Die Entwickelung des Verwundeten- and Kranken-Tranzportwezens anf Eizen-
balnen in der Schweiz, in Correspondenz-Blatt Schweizer Aerzte, 1872, No. 20,

BIGEL (A Die Wiirtembergischen SBanititsziige in den Kriegsjahren 1370 und 1871,
Stuttgart, 1872,

Sreiveenc. Die Kriegslazgarethe und Baracken von Berlin nebst einem Vorschlage zur
Reform des Hospitalwezens, Berlin, 1872, = 11.

FoxTis. Le troin sanitaire de la gociété frangaize de geconrs aux hleszés militaires, in Le
monde illustrd, 1873, No. 4.

Hevrerper (0.} Kriegs-chirurgisches Vademecum, Petersburg und Leipzig, 1573 8. 7l.

Rorn(W.) Einige Notizen iiber die internationale Privatconforenz zo Wien von 6 bis
Oetober, 1873, in Dentsche Militairiirztliche Zeitzehrift, 1875 B, 11, 2. 635.

ScHMipT. Uber Lozarethziige ans Giiterwagen, in Deunteche Vierteljahrsschrift, 1873, B. V.
Heft 3.

Wirrersairen (L) Die Freiwillige Hilfe im Kriege und das Militir-Sanititewesen auf der
Wiener Wettanzstellung, 1573, i

Brinerors (Th.) und Mexpy (Baron) Uber den Transport der im Felde Verwondeten and
Kranken, Wien, 1574, :

LeEGrasp (Max.) Les traios sanitaires in L'Union Médicale, 1874, 3 éme sér,, T. XVIL, pp.
G45, 669,

ZavopovaeY (A Transport spécial des Malades et des Blessés en Temps de (Guerre, par
Voices Ferrfes, 8t. Petershurg, 1874

Muenrveszn (F.) Ueher die im Sanititzpavillon ausgestellt gewesenen Sanititsziige in
Allgemeine Militairirztliche Zeitung, Wien, 1574, B. XV, 3. 21.

Raien-Rueckmarn, Die Evacuntionsz commizzion z2n Weizsenburg i E. wiihrend des Feldzges
1870-71 in Deutsche Militairirstliche Zeitschrift, 1574, B, IIIL, 8, 402,

RapL-Rugckmanp. Gedanken iiber Kranken-evacuation of Eisenbahnen im Felde, ibid.,
Ea 465, L]

ERRATA.

Page 3%, line 9, for “Montigany,” read Montigny.
Page 47, line 32, for “judgement,” read judgment.
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