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ellers. The juice of lemons and limes is both a preven-
tive and a remedy, and should always be in store for is-
sue to troops likely to be long on transports, as it is to
ship’s companies, as well as to those exceptional stations
where soldiers are completely cut off from the supplies
of fresh vegetables. Unadulterated vinegar has much
virtue, and it has been suggested that the tradition that
Hannibal made a way for his troops through the Alps
with vine refi reserving their health in those
frozen w 3 use 111y speaking, fresh suc-
culent vegetables tmd‘n uits fill the need; but of these
the ds are the least useful parts, and the Leguminoswe
have no virtue. The tomato, the raw potato, and the
onion are practically the most valuable of the common
§ ; sh cab e is better than sauerkraut.
pur(um s peeled and sliced and covered in alternate
strata with molasses keep well and are antiscorbutic.
The yellow mustard and the cresses eaten raw; the
young shoots of the pokeberry (phytolacca decandra) as
av able; the lamb’s quarter (chenopodium album),
and the dandelion (taraxacum) as a ml] 1d or boiled as
greens, should never bc neglected. >se the lamb’s
guarter is peculiarly grateful and i sonably common.
All the vari g S, a Vvery \\uhi\ distributed
genus, are e Iiimvmna auu do not seem to be prope ly ap-
preciated by our t The spiny in torn off
after action by me }1L’11\u succul
palatable but always useful. The tall va
contain valuable juice to be obtained by ta:»l
best antiscorbutic is the agave (American ;1'4
leaves should be cut off close to the root and be cooked
well in hot ashes, after which the juice should be e
pressed. This may be taken raw or sweetened, two to
eight ounces, three times a day. The white it r of
the leaves may be eaten. The agave is both preventive
and curative, and no pains are too great to pluuny 1[
when needed. In \[L xico pulque from the s
cana is similarly

base of the ordin
say here that water contaming Le_l with upprnpl‘mu7poi
sons will certainly convey ty p‘;nir"i fever, dysentery,
cholera, and kindred diseases, will probably communicate
diphtheria, and it is not yet disproved that the malarial
plasmodium may be thus mrmdl ced. The source of the
water supply must therefore be carefully inve
and where possible protected. Besides the active p
ical poisons just indicated, there are uu'v];nni'
chemical vitiations to be avoided. As the exige
the service often compel the u
are two points especially to be impre
and men. The first is that much water which is accept-
able both to thesight and to the ts is unhealthful, and
secondly that the boiling of such water will reduce that
risk to the minimum. The bacterial causes of
found in water may be quite destroyed by brisk 1
continued for a short time. Distilled water is necesss
free from them, unless mtlmi ced after
But boiled or distilled w
may be made more acceptable by the simpler meth:
aeration, such as pouring it repeatedly from o
to another, by the use of a churn. On
air may be forced through under pressure, ¢
charged with carbon dioxide by special applianc
much stress cannot be laid upon the importance c
ing the water in the presence of water-borne :
Under proper discipline this can always be effec ul in
garrison, and there have been remarkable instances
under very difficult conditions marching troc
succeeded in boiling all their drinking-water ar
remained free from dises that
column,
The ill(')r“““lnii‘ uuh:mnt
most otash, and
ia, as found on the g €
jously disorder the digestive apparatus
intense as to render the wat inkable, and as
known can be removed only by distillation. And that
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cannot be rried out on a large scale, because of the
lime and other salts clogging the boilers. The ordinary
“hardness ” of water depe :nds on the bicarbonates of lime
and magnesia in solution and on free carbon dioxide.
When such water is boiled half an hour the carbon is dis-
sipated and the bicarbonates are fransferred into simple
rbonates, which being i are precipitated. The
temporary hardness is thus removed and the permanent
hardness, due to soluble lime an esia compounds
usually sulphates which cannot e extracted, remains.
On a lar; scale the addition of 2 51 acts a certain
amount of CO. from the soluble bicarbonate of lime and
precipitates it into one insoluble carbonate (Clark’s j Droc-
ess). Besides the di \{»I\‘rk n matte
itains both ¢ substances
towar ui w h » most of the processes of cls
;:ml !1]1 I Are ¢ ed. The mostof the insoluble
i ; ‘eater specific gravity th the
water itself, w J(ll make water muddy,
the bottom when the water i g
tat
use. On : > scale settling basins are important
adjuncts to s to make
water potable by g turbidity is
the use of alum, espe yif t water is hard. \‘)mlf
six grains of ¢ talli a 1 to the .111.,1. ‘-]r)\\}\' 3

n the sus-
pended particles. vy sof T first a little
caleium chloride and sodium carbonate. (,.‘ini-;spt-d cac-

leaves clarify muddy wat an itric acid, half
a drachm fo the gallon, ac I 1 in water. The
isagreeable odor of impure ¥ - in casks may be
removed by the 1 additic of Condy’ l|= d (so-
lution of permanganat f 1m),
est permanent pink is obt ed, and of six
>d alum he gallon. Suspended m:
« ial inisms
be removed by filters. San S ¥ their
struction and’ ca are the - large communi
but are not adapted tc ite stablishments. C
nary filters for the f ci
for per
;lfL(I h water
£ the depc f coarse
: biu filters ulu.mu :d to 1 the impurities mec
enerally not efficacious. Animal (h;i"L“ei].
formerly much used, is uh]u’ Hnl“ in yieldi
phates and nitrogen, which f owth of bacteria
in water. Putre ic matter is oxidized, but
that which is active ps gh unchang so that
the filtrate soon contains more ge > unfiltered
water. Vi able charcoal filters against micro-organ-
Sponge, coiton, and wool acting me-
chanically soon become foul. The best filter for domes-
tic use is unglazed porcelain through which the water
passes at moderate pressure, but as the bacteria will ulti-
mately grow through the kaolin the bougie must be
carefully brushed and boiled at ]c St a week. In
the fnlm nf Tlm (imlnh( is supplied in
impuri-
s Buta
m’m_lpl( which can nevl T l;cx overlooked is that
s automatic in its renovating power and all grad-
Imll\' d( teriorate. Therefore every part of the appara-
tus must not only be accessible but be systematically and
ilL’llll(“IH\' cleansed, or tlu- water may become fouled
by the very effort to purify For the field one barrel
pierced near the top may hu enclosed within another
pierced at the bottom and sunk in the water-supply,
with the intervenin ce filled with sand or
Whatever action is taken with water after it is d
one of the first « iutit: in es ‘l})}i\'dl g even t]u' mml \Lm~
porary
the wate s:tppl\ see {lm the dmm.xi:, r_h}nl\ .1‘11er
down s am if .hm' is running water, or at another pool,
and that all bathing or washing be conducted below the
drinkir placi If the xnlylv is small, great pains
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must be taken to husband it and to see that it is not
made turbid. It may be increased by digging out a
sme 111 spring dl’ld smi\m-r a be Ull:'] and in a shallow
hould be made by
temporary dam, with one Ln.lo“‘ for horses, and still
or washing One or more reservoi 1ould be
to retain for cooking and d g the water that
by night, and there i of sunken half
ted with littl 1 s for the horses, with

a still lower 1

best and me

in
v when it
> will

the suj ‘»;:1
l)c

ip of the st
fifteen grains to i] e pint,

A;u.ll to its dv‘!d‘ a!l of w 1‘ »se contents drain
area drained is very mucl eater, and
f the direction of the strata, and, nota-
bly in limestone formations, crevices will conduct fluids
very long distances. Contam :d water is not neees-
greeable, and that ummmma animal wa s
be HIUI‘L‘ S
sunk in ariver
from the subsoil \\'arci' going tows
at care should be ta vt T
from a contaminated site. Where rain water is
depended upon, it may be i portant to determine the
ty available fmm a orb ] 6. 'Fhis
is found by multiplyin he of rainfall by the
are inches of and tl :hes of rain thus
ined may be divided by 1,728 for cubic feet or by
.274 for gallons. The amount of water required on
the march for a man king 1
pints, increased in hot climates to
eq 11;11 amount for ablution 1
are required for all
ns will be used whe =
twenty-five where Thuu re water- and baths.
For p -vnmnen" hospita tl -Jl(n.lcl hL
allowed daily Li.m a 1 [l.u-- me
ficures. Hu ors
and require about 1 1ree g s for police pu
Iee.—The sources d : 1'»1\
care fn!l\ protect 3
ns of purification and ba
led in snow-ice and in that hc
ificial ice not made from distilled
r be very impure. Th i C ‘lml should be
1 that polluted ] i
\ the only
supply invi :
oldiers in T 1 appear to like coffee best
it is not very strong and the veolume is
h use of hot drink should be encouraged, for
sures the water bed wi, In winter tI
\mm lant without I(' , and in mme
1)1““1:\1‘
adulterated with chic rith so- mlla =3 _coffee
Thl- is well en
for the cli S
e “extracts ” appear to be innocent com-
;,)Ollihlsl(‘}f Hquorice, oz nd p bly small amounts
of some artificial flavorin The advantage is that the
ration thus supplies much more warm flui In the I'Lm
reliance should rest only upon the coffee itself. Its phys
iological effect is that of a nervous stimulant, with prob-

ably a tendency moderately to delay tissue change. The
so-called concentrated coffees are not looked upon with
favor, probably containing little real coffee. The disad-
vantages of coffee in campaign are its bulk and the lia-
bﬂml of me roasted and ground berry to accidental loss

1S mu(.h the same physiological action as coffee,
able to most Ameri
- admirably to campaig
small bulk—a -n\11L
but it is not a
tained tannin \'\'it,-l iron

nary ration, is nutritious
But '].ic can
—_]\' for

3 mp. by the Sllb\]\ll nce D: ln.lIman

preserv ative of health uttu‘ reat ex-

.L}I dn.ll s 1 allow-

aneces were ma I : i , and the

,1]mu~; universal B un(»nrr civilians, that
11 re, to say nothing ‘of extraord

iled was required to sup-

Strong drink seems to

as the r.;mph ment of strong meat,

it were thought to «lu:tv

act in the first half of the

h life companies discriminated

nah e 1" Lat dlI in-

Aanl\O. <1

hin Heal -finition ur a narcotic, as a “ medi-
cine which acts t to exalt the nervous force and then
to depress it, u“d to have Iso a spe ial action on the in-
tellectual part of tL brain.” Intoxieation is a semi-nar-
cotic meuun‘ th physical and mental want of co-
“exhilaration and stimulation are
'nf ]‘\1'( gress to narcotism.”
: s. Pure alcohol
ricts the h]uodh els, restricts and arrests me

movements of the blood g lrﬂ&.h\ >stroys the cir
ion, and ecaun ghs. Diluted alcohol as ~p1nt~ is
food, enlarges the blood globules,
;11[\ for

Lwcclen.n s _' ration, and drives the blood more
Kly ﬂm-u h Cuniidcrcd by itself, and
part : ninis 164 7 itic de-
pression where ns ltuldl reaction is not to be (\pmt 1, a
mall quantity of diluted ohol may be taken oc
W nlmul harm But drank m‘tlindril_\’ or without
1 hw ym artificial desire or the r
hief. The guickened
,lu v nluc;l:m L[ 1-\ d,ccomp anied h\ the
, which is real in a v
y short time, depe nd
upon the p rtation of the capillaries.
very condition spee dily cools the blood by exposir
x  the lungs and skin, and bj
evaporation through stimulation of the
Hence one under the influence of alcohol
]mm er of T e 1d, and not only tl 1e
i any one drinki
posure more er( Iy than the soberor th abstinent.
fora pe greatly reduced and without ¢ inous foo d
in an exc ly low tempe ure «p:‘un[u:‘- of s
carefully s ll ‘are invaluable. Nevertheless the )
quent de ds to harm, and such treatment can-
not be permanently depended upon. Under the habitual
use of alcohol du soft and vascular tissues suffer first.
There ¢ tions of the digestive tube tending to
hemorrh: he liver is soon disturbed, and the I‘epcad—:d
distentions lead to congestions, to inflammation, and by
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the increase of connective tissue often to cirrhosis, not-
withstanding that the experiments of Dujardin-Beaumetz
upon ]\1 s seem to show that cirrhosis is not thus pro-
duced in them readily. In the military ser how-
ever, whiskey drinkers generally break down from other
causes before the cirrhotic condition is reached. Gastric

urh is set up and 11111)(1[<<I digestion follows the
excessive use of whiskey; the nerve cells are distinctly
changed and .Ltmpluml and the neuroglia is increased;
the heart’s action is habitually hurried, a sign of weak-
ness: the heart muscle becomes fatty, and the arteries
become atheromatous. The more intoxicating drinks
the most mischief, but they are not harmful in proportion
to their strength but to their free acids and volatile oils,
which depend upon the substances from which they are
derived. In the modern destructive d;qal!am
temperatures these oils are thrown off in exces
oil is one of the most hurtful of these, but it partly evap-
orates with if the spirit is not held sealed in gls

s probable that it is an e of fusel oil that mak

vino” of the Philippines such a peculiarly perni-

cious beverage.

The physiological and pathological statements just
made as to the action of alcohol as found and used in
daily life may be accepted as actual and controllir
facts I’mt“ltlb&alwiuw‘ that laboratory experiments with

man warrant the assertion that within narrow
limits alcohol is academiecally a food. It is partly oxi-
dized in the blood, is transformed into acetic acid cLI]ll
alkaline acetates and then into carbonates, and it retard
tissue change (Yeo). These featux ve it the charac LU
of food. But a part is always eliminated unchanged
through the kidneys and the lungs, and in excess of very
small amounts it is invariably hurtful. One ounce of
brandy or whiskey freely diluted is the extreme guantity
that may be taken at one time without risk of deg sion,
'11It] twice that amount w ithin tw enty- -four ll'lll“- is the
maximum for a healthy man. A very wide difference
exists between the results of undisturbed experiments
under artificial conditions and the experience of daily
life. The habitual use of alcohol, in any form or to any
degree, is no more n ry for the ordinary man of
twenty-five than it is for the lad of fifteen, for whom no
one would think of advising it. ik other medi-
cine, its employment in health only results in disturbing
health.

Malt liquors are frequentl; rded as innocent, if
not directly strengthening. They do contain nutritive
material useful for a cer lass of invalids, but not for
persons in such health as soldiers are supposed to possess.
“They produce plethora, and tmlmllulc\(r»nnr t]n\ over-
taxes the organic, and weakens the conservs
so that the florid countenance and fatnes
addicted to fermented liquors are suspicious ev
a constitution taxed to the highest, and constitutional
predispositions that might not have been aroused are fre-
quently excited into activity.” But beer contains only
about three per cent. of alcohol, as compared with forty-
two per cent. of brandy and whiskey. 2

3ut there always a practica well as a theoretical
side to this subject. Without ation ardent spirits
are to be ¢ nudcumed s a beverage and their use as such
But beer presents a

different problem. : h S
a happy substitute for the -\l(l trader and the older sut-
ler, has sold under supervision beer in moderate gquan-
tities to enlisted men. The unanimous testimony of
competent observers has been that the garrisons have be-
come more temperate, that the troops have been more
contented, and that both minor and major offences

i iscipline have been fewer when tl 3 of beer

been authorized as an incident of the soldiers’ refresh-
ment rooms established under the above name. The rea-
son is that the recruits and older soldiers, although re-
(i‘ﬂ“d to be of ¢ yod chars cter when enlisted. are not as
a rule from a totally abstemiousclass. The most of them
nave been accustomed to drink beer, many of them to
occasional indulgence in Spil‘iH ‘When no drink of
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either kind is to be found on the government limits they
are easily enticed, especially after periodic pay-days, to
the low-class saloons that spring up just off the reserva-
tion. In them it is no ex aition to say every unfair
as well as legitimate inducement is offered to acquire
their money in exchange for bad liquor and the concomi-
tant opportunities for vice that flourish in such resorts.
As a consequence unauthorized absence, defiance of or-
ders, disorderly conduct away from and upon the reser-
vation, arrest and ]\lllh\hlnulit 1=(=1lwnt1\' by both ecivil
and military authorities, physical injury, sometimes seri-
ous, sometimes fatal, and dis , often long continued
and deplorable in its consequences, followed. The sa-
loons just. beyond military control were a constant an-
noyance and a menace to the good order of the garrison,
and ruined men who otherwise would maintain a repu-
table character. The sale of beer in the pc the profits
from which in common with the other profits of the es-
tablishment went to increase the variety and impune the
quality of the soldiers’ mess, satisfied the desire of most
men who cared to drink ( Lul contrary to the opinion of
some, the avera re |1n is not a drunkard, because
drunkards cannot remain in the military service), the
practice of treating was not allowed, the quantity sold
to any man at any one time was carcfully regulated,
there was small temptation to stray away in search of alco-
holic excitement, the bar was distinct from other parts of
the exchan and the liability for a non-drinking man to
learn to drink was less than one of a similar class would
haveat his home. Unfortunately le ition has recently
(1901) abolished this feature of the exchange, and in an
effort to improve the habits of the enlisted men it has
gravely damaged the prospect of true temperance
among them. The writer believes in the theory and the
practice of total abstention from alcohol for all men, civil
as well as military, as leading to their greater efliciency
and assisting in the elevation of character; but he recog-
nizes that such a change in the mode of life in those ac-
customed to occasional drinking cannot be effected at
once nor by the exercise of authority, where opportuni-
ties which cannot be ‘ml]ﬂ‘ll(‘--(ildhi‘llll(] for greater indul-
gence. This expression of opinion is ms wde in the hope
hat it will assist in hm 1ing a nte ent judgment in
the true elev he sted man. With the
e tinn just expressed in favor of allowing the mod-
erate sale of malt liquor to those accustomed to it, as an
evil much less than that of leading them into the tempta-
tion of stronger drink with its associated perils, it is not
necessary to insist from theoretical or medical grounds
alone upon the mischief that alcohol causes s
The obse tion of any officer of e: rience is enough.
Liguor, besides weakening men physically, tampers with
their will power, disturbs their temper, makes them less
trustworthy even when sober, is at the bottom of almost
every violation of discipline, and is the one agent that
converts a regular force into a mob, The absence of
liguor usually means a cli guardhouse. Abundant
liquor means a heavy sick-list, a large guard report, and
a general feeling of doubt as to the command. As the
popular pre judice that a soldier is of necessity a drink-
ing man, if a drunkard, is one of our direct inheri-
tanc f English vice and stupidity, although I am free
to affirm that our regular troops of late years have been
far and away more temperate than the majority in the
class of life in which th were recruited, it is proper to
lay emphasis upon these convictions of Parkes, the great
military sanitarian, who reached them after long years
of observation of the most drunken army nt the world
and a careful review of the whole subject: “ When de-
barred from spirits and fermented liquids men are not
only better behaved, but are far more cheerful, are less
irritable, and endure better the hardships and perils of
war. The courage and endurance of a drunkard are al-
ways lessened; but in a degree far short of drunkenness,
spirits lower, while temperance raises, the hnitlu
chee 1'fulm-=~' of spirit a true soldier should poss
asks: “ Are there any circumstances in a soldier’s life in
which the issue of spirits is advisable, and if the queanon
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at any L.n e 11(:-~ ben\ een the issue of =['11113 and total a‘.‘»-

ve strength to the hml\ nm
e—are not 1\10&01\ e a

rather than mitigate the effe
even in moderation, i
and impairs hope and chee
been not merel
without them—if there
are protectivea
me »dical officer
> under any circums
1]L.. I gquotation from the
m n D(IILL[]I\ apposite, be

inst Luld .m(l wet,
ts of lamt—lf

ic tl- of war have
is no eﬁdgnce 'Ehdt th(,\’
inst malaria or other dis Y
‘\Llst]tll :d in \(uu_tmmn‘f their
? 1 cannot refrain from a
-:;lmc great authority, a quota-
ause clvilians, with their in-
. are the stock upon which military
be U‘:dftu'i aud cn‘lb

huus and military virtues must
vated in Thc army, and are. Ihe 'lt‘]id.ll(l

tion That more (.I'-u ise 1:-, (1uuth dud
than by any mhe'

1::1'(_nhu‘€;'1i by drunkenn
moral as well |
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Z <1[1‘IL‘ to set some h()llnd“ to llll(‘lli‘
have been, and arve, opposed with a bitterness
‘\mah could only be justified if the de i
the improv ement, of mankind was (.Ev
nothing to the i
which cannot be 00 qu ently npemui nor too w -:11
learned and practised by every man who wears a uni-
F » of alcohol is hurtful in
nse to the private soldier,
scale, it is very much
quences when an
beneath him, is its
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a ]‘k-I‘-:Uﬂill and in a mul'rinl =
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: to be avoided,
from dwelling
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as that condition in which water fills all

, except as separated
a continuous sheet of water.
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atlla(tmu Ilum that su
water are distinct ummt £
10\\' and ﬂw uth(-l‘ in the levels re
:rvil contains at
f oround water, which,
in the rate and the e
‘-mu moisture lit’]"f‘ﬂli‘- 111\-)11 1hf' ]leﬂ‘ e pro-
assoc mtml with

ome deplh a constantly
like ll_i" "mund

air Aml w :itl r.

th (nncmnpmm. Ahd \ilm.‘d b
If compelled to i-mlnl upon them, they should
and by attention to the

be dried by de
n;mm lni a hr\ 1IIL1N~ (:t the

surface drainage.

quicklime and dry
necessity sometimes comp'
Q_alnT\ll} ]H)\H'[U[L

controls the choice.
that of ditching,

»muu to be }w(hrd in un-
ity to water- ~upp1v often
\ ery ]lltlt camp labor is more profi-
should never

ueﬂlectf d; for the place selected for the camp of a night

be occupied for weeks. 5

wgraphical Sites to be avoided are enclosed valleys,

ravines, or the mouths of ravines, any ill-drained grounds,

the neighborhood and especially the lee of marshes, the

northern side of mountains or high hills, and in warm

in the northern hemisphere the northern banks

Spils to be avoided are those that hold moist-

and metamorphic rooks are usually

healthy ;’mri so are clay slates, but with the latter drink-

i ss dominated by adjacent

deep gravels are always healthy, and gravel

nﬂiutl\~ are the best of all sites. Sand when pure and

deep is healthy; but such a site soon becomes charged

with refuse whose air and water pass through it later-

ally as well as vertically. When clay underlies dry

sand, water is apt to be held and to be “harmful. Clay

and alluvium are generally suspicious from the contained

moisture, but well-cultivated soils in the vicinity, rice-
fields excepted, are acceptabl

Vegetation upon Sites.—For camps as well as for more
permanent po brush and undergrowth may be cleared
for convenience as well as because they favor dampness;
but speaking generally trees should not be disturbed
cept when, by cutting off light and air from a domicile,
they are hurtful in that they make it dark and damp.
Rank vegetation should be cut in the heat of the day and
be burned before decaying, but neither the heavy brush
near a marsh nor the soil itself should be disturbed.
Belts of trees and tall shrubs at some distance are accept-
able as barriers against malaria whether mosquito-borne
or conveyed otherwise, and trees in plantations break
cold winds in cold climates and cool the ground in hot
climates. The eucalyptus, which grows only in a frost-
less climate, rapidly drains the 1"1()11]1(1 by absorbing the
water through itsroots and dissi] pating it b} evaporation.
Its aromatic odor is particularly distasteful to the mos-

and malarial disease rapidly lessens where this
ows. In colder climates the growth of musses of
by absorbing the moisture and perbaps by in-
ight of the mosquito, has been fol-
lowed by diminished malarial disease.

Barracks.—The essential conditions of barracks, besides
healthful sites » reasonable temperature in relation
to the ns, lig dryness, and an adequate air-supply
within the building >mates, sometimes used for the
artillery, are dark, damp, ill-ventilated, and unsuited for
residence except under the stress of war. When perma-
nently occupied their sick-list shows a contrast with that
of befter structures. Many of the other troopshaveliv Ld
in buildings lacking one or another sanitary e
as the newer barracks are generally receiving inte lngem:
supervision it is unnec v to rebearse examples of the
vicious construction form e.l\ so prevalent. But how-
ever well planne d no apartment should receive more in-
mates than its sanitary number, which should be conspie-
uously pa.mtcd upon the doors. There is a constant
temptation to overcrowd, because the evils of sanitary
overcrowding do not appeal to the eye; and when the
command is increased the medical officer should be alert
to invite attention to Thu proper complement of the room
and to the unwisdom of attempting to require two bodies
(or major fractions thereof) to occupy the space of one.
The building should be suited to the climate. In the
United States the adobe (sun-dried brick) makes for the
relatively rainl re s warm in winter and
cool in summer. Where the country is heavily wooded,
the primitive log-houseis be tter than one of sawn timber,
which is almost sure to be unseasoned and conse quenﬂv
too open. Brick, which generally costs most at first,
in the end the cheapest, always on the condition th.it
more quarters are built as the ¢ ison increases, not that
more men shail be crowded into the existing brick house.

s should take advantage of the full flood of the
1t and of the southerly winds, by facing north and
they should not throw one another in shadow, or

ept the natural movement of the air; and while they
should be placed with due regard to military convenience
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in relation to ground for assembly and drill, there is no
:ason to maintain in the modern eantonments and posts
the traditional hollow sguare, which is a quasi-defensive
arrangement the relic of the blockhouse and the primi-
tive fort. Parkes advises the long axis of barracks to
run north and south, so that the sun’'s rays may fall on
both sides of the ridge. But this does . €S
sary in the simple guarters now under d S
e sunlight should pour through the windows as he
o In hot climates, at home or .mmlul
1ould be 1 .I a few ‘Iu[ on
o ci late ] 111'~111
hl\'(- broac S
w h\ n higher gr d is near, the fon
protected by ; s lower t
1 of the walls, through which the intercepted
may be drawn off sellar w 3 laid dry or
v pointed on tl tll ]n to dislocs
i and freezi 1 fi
laid in mo
,uul m\ ‘uu ex , th t I
be ﬁllul t surfae r down into
the soil, if poro e soil is not porous, Il!L‘
bottom of tln wall on E
de of every foun ion wall made r\I sands
tone, or brick sl b ate 1 me lr(-v‘. tar
water-proofing, and, I
be introduced to chec
of m vvst‘.r In other words, no pains is tc At '. hv
f health to seeure d 1
ns troops will b
in permanent puh]h y
purposes b ut alw-w'nmtu. ru 1 - the }'Ll!l’ Iy
arm, D I cks, or in te
newl onstr > ne-story barracks of bamboo a u‘n
nipa. It is particularly d able that in all of these the
men should sleep well : the ground. Where 11'-\1‘1-
wicks are construc the roof should not be flat,
ess it is |h uhh with Umlnlz air -1mc0 and there should
be wide ve . "Fhe S nt 1.mm in the bd.‘
racks is the dormitory, s
ad in u ‘lw n
€ jal d“x '11 S, Our m
arate nIinmg—mum'\: well e pped with att
ware. The newer quarte 0 provide a 1
as a place for quiet a
n-racks. The
in the squad-roor uare [« & llw T are }
six hundred cubic fe f air. outh of 36° North in th
Unite u tates thes : ould be seventy Aml ei
hundred. and in the tr 1 require
five to one hundred anc feet ani.l
hundred to three tl cubic feet. In
the air allowance may be made for a cert
centage inmates constan = 1'1 th hosp
1ar n confinement, d ; ke: h'”
floor space should be

oils containing steam or m-t water, a
of the newer barrac e should not be ch‘LLL]\
the wall, be : 1o “-nlll be in

heads of the sleepers 1
ecommon error to make ad-room too Wide

than twenty-four feet ir renders it more difl

for the sun to penetrate 1eTe for the air
completely char : > W3 would not be 1

twelve nor more than fourteen feet high. Where (
nary dwelling-houses are taken for temporary quarters
their capac may be estimated s follows: In rooms
fifteen feet wide one man to the yard in length; in those
between fifteen and twenty-five feet wide, two me in
those more than twenty-five ij wide, three men to the
linear yard.

Good ventilation consists in not ]ﬁrllmlrtn g the air to
exceed the standard of allowable carbonic 11.11:{‘11{\' 6-7
parts CO; in air 10,000). Perfect ventilation consists in
supplying every man at all times not only with air which
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has not been recently breathed but which is not contami-
nated with the products of combustion nor with the
emanations of human bodies, which is not of uncomfort-
able temperature, and which is free from currents or
draughts. The renewal of air so as to attain even good
ventilation is one of the most «lnhu 1t problems to solve,
both theoretically and prs lly. It requires three
thousand cubic Iu. of fresh ¢ per man per hour; that
is. if six hundred feet of air space is the allowance. It
should be filled five times an hour, which would compel
a change of the en 7 1e every twelve minutes.
With a smaller allowance of space, the change must pro-
pu]'{iullu-) y be more rap chan 3 necessary be-
<-;m~:h mew-lnlu ﬂ of gases, tl ir contaminated
by the lungs, the the generation of art 1 illumi-
11Eu1nn. and the \l ) on of fuel mixes freely with
the whole volume of a nd defiles it. If it were possi-
ble for a man to inspire from a reservoir of fres and
cpire into an independent receptacle, the allowa:
of six hundred cubic !:_ut \\'n”iwl not reguire prompt
newal. It is, howev sel t )¢ means at our
sal to atte mpt perfect \&1..1.\1 or -uhln rs’ bar-
cks: all that we can I > to in technically
‘good.” This is accomy 'h«-ll 1»_\' m E
f gases and by the passage of air fu-m nd intc > out-
atmosphere. By the property of diffusion, by which
C‘\'L‘l'_\’ gas will enter the space occupied by another gas
and the mixture will not separate, the gaseous products
of l\-wpll wtion and combustion pollute the natural air but
at the same time are themselves diluted, so that they do
not-pre t a concentration of harmful gases, but rather
tend to their natural tll\\]}“';:'\ll, To conduct the con-
taminated air out of t i [md lu-~11 air into it
the mechanical side of tl gase i
sion goes on naturally, 111 as far as restrai A
material obstacles. The s renewal of the do-
mestic atmosphere is the real ¢ lu.u ulty. The ventilation
of elaborate permanent barrac the work of special-
ists, and it is useless to oecupy here in the discus-
on of such problems. But in the temporary and the
mpler permanent structures that shelter the troops pro-
vision to this end is nec vy, is frequently overlooked,
and should be carefully insisted upon. In one-story
buildings the usual method is to carry air shafts fr
the ceiling several feet beyond the roof ridges, terminat-
ing them in cupolas with louvred sides. These should
not be greater in cross-section than one square foot and
they should be provided at the rate of one for every
twelve occupants. If larger shafts, which are obj jection-
able, are used, they should be divided by one or more lon-
_ﬂli'umml diaphragms. The outgoing current, usually
1fficient in intensity, is created by the differer in tem-
erature between the inside and the outside in cold
, or by aspiration due to the force of the wind
then and at other seasons. This is practically natural
ventilation, the supply being prov ided by the numerous
doors and windows with attendant accidental nmlm
Should the indraft be insufficient it may be increase
openings in the floor, which connect direetly wit
outer air and are controlled by registers. When the
supply is drawn from near the ground, care must be
ken to keep that surface free from decomposing mate-
ial or other filth; otherwise it is possible that aetive dis-
2 CA S may be introduced, and at the best the air-
supply would be fouled. The outlet shafts should have
valves to control the current In winter the fresh air is
best warmed by intreducing it through pipes at the base
of the heating apparatus, which should be in great part
enclosed by a jacket breast hi The outer ends of the
pipes should curve down, to prevent the wind blowing
in violently. The exit shafts should be placed in the
corners of the room near the eaves and be tall enough to
use the aspirating force of the wind without interference
from the ridge. Valves may be arranged when, as some-
times happens, the cold air is liable to descend through
these tubes. An excellent method to take advantage
of those differences of temperature in the air upen
which all natural ventilation depends, is to surround one
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tube by another a little larger and pass both from the
ceiling through the ridge. The inner shaft should ex
tend farther than the other, both above and below, and
at the lower end should have a shelf extending nearly

g air. (This shelf must be
i1t lruiuu_rmur\' Ordinarily the w
by the inner tube and the f1c-h air will dt::ceml
the outer M : Pt
ordinar : nelu r those of br‘d\ and
Walls that are painted or papered are much
> nearly impermeable. The advantage of a hard fin-
- painted wall is that it may be washed down with
ant solution when required. The disadvantage
is L.mt if there are many occ 1pants th(’ room must have
ample openings for the adm
. particular reason why
ch ah"cd is because air just c\puud
ure, ‘nd is (nutum'n‘lted wi nic matter whicl
g \ and acts as a direct
Ppoiso rhen talken intc e system, it must be if men
are compelled to bruuhe If true also that
numbers seem to intens 1 effects, so “that the
more men are placed tog ;| ter should be the
air supply per head S C It to impress upon line
officers the evil, apart from the merely Lul}wh:' sant, effects
of overcrowding; rm ‘[ht«t‘- numﬂ t themselve owly.
But compar fween com 1 otherwi milar
1 how [hc men le
to be the 1
and the most sickl he
the same as those in civil life in
crowded domiciles. e ralls and
ceilin of plastered rooms should be
lime-washed at least twice a year
should be re-
frequently than
once in ten years,
and oftener should
there have
up}m-mi( fo
ic matter
rred to is
]1 able to become en-
gled the ¥
Pll ”h d or hard-
shed walls
should be washed
down with a bi-
chloride-of-mer-
cury solution semi-
annually and the paint be renewed once in two years.
The squad-room windows should be freely opened
for at least an hour at reveille and again toward even-
ing, regardless of any but the most stormy weather.
In a suitable climate some windows should he constantly
open. This seems to be too obviously necessary to re-

quire formal instruction, but experience shows that
without constant overs n—ht even the simplest sanitary
rules will be disregarded. The floors should be dry
scrubbed or mopped ca refully with a damp cloth, but
unless restrained soldiers will invariably dash upon it
bucketfuls of water requiring hours todry. Wainscoted
are frequent harbors of vermin and should be di
2. TUnder the ground floors of temporary build-

is p:m.'.!m y a she - cesspool. The c\.le nf },1-.

and accoutremer can },V taught the av

Ill(lLlL mor: dily than the intelligent care o s gquar-
ters. Sold ix rmanent barracks are supplied with
single bed and wire n resses, and have cotton
mattresses sheets, pillows, and pillow cases. It is

Fi1G. 3345.—Common Tent.

my impression that a good bedsack, with a reasonably
frequent change of hay or straw, is more comfortable
and more healthful than the cotton mattress after it has
been used a few months. All bedding of whatever kind
should be freely exposed to the sun half a day at least
once a wee 2k, and the more frequently the better. Blan-
>ts should be aired and sunned every fine day, and
neither dampness nor overheating should be tolerated
within the quarters.
f —In the field the improved conical
, the common (or wall-A), or the shel-
are used for soldiers and the wall
tent 'n1 of S. In very active operati officers may
use tents like those of their men. Hereafter, according
to recent instructions, all tents will
be tan color instead of whit The
conical and wall tents are used for
camps of some permanence, or for
slow movements in hes LVY Iarc hing
order; the shelter tent is used on
1ig As now i
conical tent (Fis
16 feet 5 inches in
at the bas
a wall :
1 which it slope
rd to a circle
ches in diam-
10 feet from
round. Ttstop
is crowned and pro-
tected by a conical
hood open at the
id nd the apex.

may contain a
1T

6.—Wall e s .. it is

f v ventilated;
and it is the most economieal and cc nfortable tent for
8 1, or fairly permanent, eamp. or for a slow march.
Its floor space about 212 . and its cubic capacity
js about 1,450 feet. TIts official complement of men.
which at b -ast is double the proper number, is 20
infantry, or 17 cavalry with their saddles. The com-
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