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DUCKER’S PORTABLE BARRACK AND FIELD HOSPITAL.| the more humane method of settling international dif- | military destroyers. Despite the deadlinessof modern

The Society of the Red Cross in Europe has, for seve- | ferences by arbitration is appealing each year with in- |instrumentsof warfare, itis conceded that a greater pro-
ral years, given particular attention to the subject of | creasing earnestness to the conscience of Christendom, | portion of soldiers die from lack of sufficient care and
portable field hospitals and other improved appliances | there isstill an immense field for the ministrations of | from exposure than from the immediate eﬂ‘ects of the
for the care of sick and wounded soldiers. Though | those who seek the eonseryation of lifein the midst of its (Continued on page 404.)
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bullets of the enemy. There is, therefore, every in-
ducement to reduce this unnecessary fatality by pro-
viding proper shelter and treatment for both the
wounded and the strong. With the charitable pur-
pose of lessening these dangers, an exhibition was
held at Antwerp on the 1st of September, 1885, under
the auspices of the Society of the Red Cross, and the
inventors of the world were invited to contribute the
products of their ingenuity. The object of the ex-
hibition was to develop the best possible design for a
barrack or field hospital, which might be utilized
either in war or in tiine of peace. The requirements
of the proposed structure were as follows :

" **The barrack should be capable of being easily con-
verted into a hospital, and vice versa, it should be so
constructed that it could beset up and taken down
with ease, transported without difficulty, and, asfar as
possible, interchangeable in all its respective parts, and
ghould be able to resist the varying temperatures and
withstand the violence of the wind ; it:should be water-
proof, and so simple in its construction that no skilled
workmen would be necessary in its manipulation.”

A circular containing these requirements having come
into the possession of Mr. Wm. M. Ducker, of Brook-
lyn, he addressed himself to the solution of the prob-
lem, and in a short time produced a structure in ac-
cordance with the specifications of the society. He
forwarded a full sized model to Antwerp, where it was
placed on exhibition, in competition with seventy-six
other designs from all parts of the world. Mr. Ducker’s
model attracted much attention, and was very favor-
ably commented upon by the medical and military
gentlemen acting as judges. It is a representative
American invention, for it combines in an eminent de-
gree lightness and portability with strength and con-
venience. In recognition of his valuable services in
the interests of humanity, Mr. Ducker received a silver
medal, contributed by the Empress of Germany, and
has also been honored by a message from the Emperor
congratulating him upon the excellence of his design.
He is now in correspondence with several European
governments, with reference to the adoption of his
*“baraque ” in theirrespective countries.

The merits of Mr. Ducker’sdesign lie in the care with
which all the details have been worked out, for, ap-
parently, no condition has remained unsatisfied.

We show in our illustration an exterior view of the

‘ baraque, as set up for use, its appearance when loaded
on a truck ready for transportation, the medal awarded
by the Empress, the interior of the baragque when used
as a hospital, the manner of erecting the structure, and

the detailsof its construction. The mainbuilding is 34
ft. long and 17 ft. wide. The height is 10 ft. 3 in. at
the ridge pole,and 6 ft. 6 in. at sides. It is built in
sections, for convenience in transportation, and can be
put up without the use of nails or screws. Two men
can erect the baraque without the least difficulty, and
in little more than an hour’s time, as all the parts lock
into each other and are perfectly interchangeable.
Each side consists of six double sections. These are
made of strong, light frameworks of wood, hinged to-
gether, and covered on the outside with leather board
or other light, waterproof material.

To each double section there are attached, as shown,
a bed, table, and chair, while in the panel over the
table there are a glass window sash, opening inwardly,
and a slatted shutter opening outwardly. During
transportation the hinged section is shut together, in-
closing these several articles and protecting thein from
damage. The end of the baraque is also made in sec-
tions. The ridge pole is divisible into two or three
parts, and is provided with suitable slots, into which
the rafters are keyed. When the structure is set up, a
standard army duck roof extends over all. The fioor
is made in similar sections, which key into'the sides
and into a central longitudinal shaft. The floor being
8 inches above the ground, all dampness is avoided.
The central shaft is provided with three registers, and
may be used either for hot or cold air, or for disinfect-
ants. Ordinary inequalities in the ground are provided
for by adjustable feet attached to the side sections and
to the floor. In addition to the main structure, there
is a small annex at each end, to be used for heating
and other purposes.

Each baraque, it will'be seen, thus gives sleeping ac-
commodation for twelve men. Every provision has
been made for the comfort of the invalid. A rope sus-
pended from therafter over the bed permitshim to raise
himself ; a chair back is provided when he wishes tosit
up ; a smallslate is tacked over the bed to receive any
memoranda the physician or nurse may want to make.
In short, the baraque is remarkably complete. And
yet, when ready for transportation, it weighs, with all
ite furnishings, only about 2,500 pounds, and has the
great advantage of being all in large pieces. There is
absolutely nothing to getlost, foreverything is fastened
securely in place. It isalso probable that the barague
will be utilized to some extent by the health authori-
ties of several American cities, in order to provide com-
fortable temporary hospitals in case of epidemies.” It
furnishes, indeed, pleasant accommodation for a num-

r

ber of purposes, where shelter of a temporary or semi-
permanent character is required. The inventor is to be
congratulated for the distinction he has wonin the face
of European competition and for the material aid he
has rendered to those whose mission it is to save life.

THE SPHEROIDAL STATE OF WATER.
T. O’'CONOR SLOANE, PH.D.

Water, when not in contact with anything, or when
the force of adhesion is not calledintoaction, generally
may be said to assume the spheroidal state. This means
that it gathers itself together into a mnass approximat-
ing more or less closely to the shape of a sphere. In
the experiments with lycopodium, illustrated in our
last issue, an instance of this was shown where solid
globules of water rolled about freely upon a surface
strewn with the substance in question, and pre-
served a shape approximating to that of a sphere.
These globules were in the spheroidal state, strictly
speaking, but not so in the usunal. .application of -the
term. It is commonly restricted to those cases in which
a high temperature in the immediate vicinity of a mass
of water is the proximate cause of its assuming this
form.

Every one has noticed that when drops of water fall
on a hot range they do not spread out and evaporate,
but, instead, form little balls and roll about on the hot
metal until they disappear or roll off. The hotter the
range, the more perfect is this effect. The experiment
illustrated in the cut is the development of this phe-
nomenon.

A cup of bright metal, preferably of considerable
thickness, is to be provided. This is most readily nade
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THE SPHEROIDAL STATE OF WATER.

outof asilver coin, a quarter orhalf dollaror a silver or
trade dollar. The coin is placed over a hole, bored
through a solid piece of wood, the hole being of nearly
its own diameter. A piece of hard wood, cylindrical,
with rounded end, is held with its rounded end upon
the coin and driven down by several hard blows with a
hammer. This hollows or cups the coin. If a silver
dollar is used, it should be hammered until a cup nearly
a quarter of an inch deep is formed. A quarter dollar
will answer if an eighth of an inch in depth.

A support has nowto be provided, and this is readily
made out of wire. In the cut a helix of somewhat
heavy wire acts as standard. For heat, an alcohol
lamp may be used, and it is for such that the spiral
support is especially adapted. But there is no necessity
for an alecohol flame. A common gas flame will do per-
fectly. In this case the cup can be held in a cleft piece
of wood, which will last some tiine before it is complete-
ly destroyed by the heat. The arrangement shown is
very neat. The spiral is made of such size as to fit
snugly around the neck of the 'lamp, and is open
enough not to seriously interfere with the flame.

‘When all has been thus arranged, the lamp is lighted.
After a few minutes’ burning the wire will frequently
begin to show a red heat in its upper coil. But' before
this occurs the cup may be considered ready. A little
water must be poured into it, a teaspoon being a con-
venient implement for this purpose. Instead of at
once beginning to boil, as might have been expected,
the fluid collects into ansoblate sphernid, and, rolling
about from side to side, lies upon the hot surface with-
out a sign of boiling. Aslong as the lamp is lighted
this continues, except that the globule grows smaller
and smaller, and after a considerable interval disap-
pears.

However familiar with the phenomenon, it is diffi-
cult to avoid the impression that the lamp is at fault,
and that the coin is not hot enough to evaporate the
water faster. But this is corrected by observing the
anomalous form that the water assumes, and by the
second phase of the experiment, that shows itself when
the lamp is extinguished. The cup isto be made quite
hot, and a large globule of water introdnced, and the
lamp extinguished. For some time nothing rew is
seen. The globule rolls about restlessly from side to
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{experiment performed with increased. effect.

side as before, until the heat falls sufficiently, when
it suddenly loses its shape or collapses, fills the cup,
and bursts into violent ebullition. If all is rightly
proportioned, it will boil away completely, leaving the
cup dry. Inother words, the cup will not boil water
until it becomes cool.

The explanation is not so simple as it was formerly
considered. It was in the older textbooks asserted
that the water rested on a cushion of steam, and so
did not come in contact with the metal. This is meas-
urably true, but the present theory is a modifica-
tion of this, and asserts that it rests on a * Crookes’
layer” of steam—a layer whose molecules beat back
and forth from metal to.water, and so prevent. them
from touching each other. It is known that they do
not touch, as light ecan be seen under the globule
when a flat plate is used in place of a cup. Butif a
mere steam cushion were the separating agent, it
would not be clear why it is not squeezed out, re-
quiring more and more steam to replace it, so as to
-exact a most rapid evaporafion of the drop, instead of
the slowone that actually takes place. The Crookes’ .
layer, with the disposition of the component mole-
cules to vibrate or oscillate in straight lines, does
away with much of the difficulty.

The peculiar condition of water has often been in-
voked to explain boiler explosions. The assumption
was, that in such cases the water by excessive heat
was kept from contagt with fome of the plates until
the heat fell enough for contact to be established,
when the rapid evolution of more steam was sup-
posed to effect the explosion. If, however, the rela-
tive weight of a boiler and the water contained are
considered, as well as the high specific heat of water
and the low specific heat of iron, the explanation will
appeara very pqoor one.

Many other substances can be brought into this
state, water being by no means the only one. Even
solids rapidly subliming may form and rest upon a sim-
ilar protective Crookes’ layer. Thus solidified, car-
bonic acid. gas may be held in the hand or in the
mouth without injury, because there is- no contact.
If by pressure such contact is established; a severe
“ burn” is produced by the intense cold. The solid is
continually evolving carbonic acid gas, that maintains
a Crookes’ layer and- prevents it from touching the
skin.

By use of a powerful lamp and larger cup, consid-
erable amounts of water may be thus treated, and the .
In such
cases, a very peculiar phase is the increasing violence
of the final ebullition. If the cup is of heavy metal,
the boiling that begins slowly grows more and more
violent, until the water is exhausted, or nearly so,
producing a regularly increasing or crescendo sound.
The general proportionsgiven by the coin cup deseribed
may be followed in making larger ones, and copper
may be used instead of silver, with good results.

Notice to Subscribers,

This issue closes another volume of the SCIENTIFIC
AMERICAN and SCIENTIFIC AMERICAN SUPPLEM ENT,
and with it a number of semi-annual subscriptions
expire.

The publishers have no apprehension but that every
one whose name is on the subscription list. will-con-
tinue the paper, and the object of this .notice is to
suggest to present subscribers if they cannot induce
some of their acquaintances to also become sub-
scribers to one or both editions of the paper. They
will be assured a greater income from the weekly
perusal of the paper than they could possibly gain
by so small an investment in any other way; and a
word to that effect from a subscriber would have a
beneficial effect upon a friend who is less familiar
with the nature of the paper, and consequently hesi-
tates about'sending his name to be enrolled upon our
subscription list.

No public library or reading room is complete with-
out both the SCIENTIFIC AMERICAN and SCIENTIFIC
AMERICAN SUPPLEMENT, and the patrons of any of
these institutions that do not have the papers on their
files should insist upon the managers or librarians pro-
curing them.

RATES FOR THE SCIENTIFIC AMERICAN PUBLICATIONS.

SCIENTIFIC AMERICAN..euseersvesccsssonan nsnsnns 1 year, $3.20
SCIENTIFIC AMERICAN SUPPLEMENT .......00vueeces 1 5.00
SCIENTIFIC AMERICAN and SUPPLEMENT... ..... . 1 * 700

(Proportionate rates for half year.)
The safest way to remit is by check, postal order,
express order, or registered letter, made payable to
the order of Munn & Co., and address all letters to
361 Broadway, New York.
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..For a Rust Joint.

For making a rust joint that will bearheat, cold, and
rough usage. the - following formula has been highly
recommended : Ten parts iron filings, three parts chlo-
ride of lime, and enough water to make into paste.
Put the mixture in between the piecesto be joined and
bolt them together, leaving until dry. After twelve
hours the cement has been known to break off the.solid
iron.
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