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China, .8 for India, and 1.7 for E

difference was undoubtedly due to the >

tion of the disecase among an unprotected native popu-
lation. In our own army, for the thirteen years 1885-97,
there occurred but 6 cases of -slllfl“}'l‘l\' and in these in-
stances the fact of previous vaccination could not t
termined. Iu tlu year 1898, howev

forei

cinat Dd[i\c clas t

of recruits hastily cnml]ul in an e \]mmii d army during
the war with Spain. These men, examined largely by
civilian physicians for enlistment, were le T hly
protected against the disease by vaccination; :u‘.nI for that
yvear the admission rate for the entire army was .
thousand. For 1898, from the troops in Porto Rico tl
admissions were 1.04 and the deaths. per thousand;
the Pacific islands the admissions were 5.51 and the d

2.07. For the entire military force, regulars and volun-
teers, May, 1898, to June, 1599 inclusive, the death rate
from smallpox was .57 per thousand.

Manner of Infection.—In the great majority of cases
the disease appears to be directly transmitted from the
sick to the well through the medium of the atmosphere,

this power of 11 convection is one of the most
striking characteristics of smallpox. s
tected by vaccination apparently contract the
simply breathing the air of the space in wl
patient is confined. There is no evidence for or ag
the transmission of the disease by food or drir
through wounds. Persons or thi
been in contact with the patient are, however,
of conveying the contagion. Power showed that t
fectious age ould be carried by the air, | i \
when a large number of cases were ag ited and the
atmosphere was moist, for as much as a mile. Thisisa
matter for consideration in the establishment of isols
hospitals. The incubation period of the di e is p1
tically twelve days, and its period of infectiveness las
at least six weeks in severe cases. The period ul hi
mrm_u\ ity is believed to be during the sta :
when the morbific agent, whatever be its nature,
ersed with the fine particles of epid 'Tﬂ'i-i that {hr‘
patient sheds. The disease appears to be contagious at
an early stage; after exposure to an infection the sus
ceptible individual should be quarantined for a fortni
A certain proportion of individuals, according to No
and Firth about five per cent., appear to be naturally
immune to the disease

Soil and climate appear to have no influence on the oc
currence of smallpox son appears to affect its
alence, and in te mperate cl.m ates the morts
above the mean in the late winter and -I
tropics the disease is said to prevail cl

son, the rains checking ittoa g
» and colored races are especial
>, and these also suffer a heavy mortality when
nation has been imperfectly performed. During
‘(11-‘ Civil War the admissions among the o hite troops for
variola and varioloid amounted to 5.5 pe I}mlhilld
strength, while the admissions of colored 1
same cause amounted to 36.6 and the deaths t

Propliy w,—i or Ihs prevention and ers :111

smalil'mx.

inm:-n'mn When arm-to-arm ve
actised in armies, great difficulty was f

obtaining the necessary amount of virus, and it was .dwv
impossible to eliminate entirely the possibility of trans-
mitting certain constitutional diseases. al vaccine
disposes of this danger and places at the ll]-}n sal of the
military sanitarian as large quantities as may be desired
With improved virus and better technical methods, the
proportion of successful vaccinations has steadily in-
creased. In the Ttalian army, of 3,095, inat S
and re-vaccinations made durin tlu period 1867-97 in-
clusive, Livi states that the success increased from 260
per thousand in 1867 to 698 per thousand in 1897. I"
the last-named year, in the Belgian army, the number of
successful primary vaccinations was 69.91 per cent.; ¢
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those previously vaccinated, 43.21 percent.; of those said
to have had smallpox, 20.50 per cent. In our service,
Army Regulations require that as soon as a recruit joins
any rendezvous. regiment, or post he shall be examined

r a medical officer to ascertain whether vaccination is

B. C 2 £ F

i

Mortality.

Ilnll.‘lﬂ

In such casesas presentnoe nce of success

cC ilm'irsu \\'im‘n a reasonable peric »d the operation

tely. The date and result of

d in the company descrip-

book, and also on the d »seriptive list in

x This system is not sufficiently compre-

» and leaves too much to the discretion of the med-

h( er. Ii should be required that all young recruits

be vaccinated immediately on enlistment, ‘and that they

i after ten days and re-vaccinated if the first

not been successful n such as still prove

the operation should be r 1ited at the end of

th e months. In time of epide m]t the thorough vac-

-ination of the whole c« an -‘J-xll‘l be practised.

For old soldiers, after being vaccinated on re-enlistment,

no repetition of e vaccination, 'A unsucecessful, will

ordir ly be ne ¥. The e of simultaneously

making se & ulation, as is done in Euro-

pean armie a 1ch to commend it as reducing liabil-

: general, the total area of the trices

should nc S8 alf a square inch. The incuba-

tion of vaccinia being shorter than that of smallpox, it is

possible to modify or even entirely _prevent an attack of

t latter, by vaccination performed some f

fection. This is :\[u«ilﬂ_\ th 1se with re-vaccination,

the incubation of which is o shorter than primary

vac . The operation, if successfully performed
within ee days after exposure to ‘-Ill;tii]'”\ will pr

vent the appearance of the symptoms, and in all likeli-

hood tl ack will be arrested or modified if vaccination

be performed as late as the fifth day. The few attacks

that occur between six and nine days after successful

vaccination are mild, and practically none commence

later. 'With regard to what may be accomplished in con-

trolling sm a”l!n\ the recent work of army medical offi-

cers in the Philippines, Cuba and Porto Rico is a con-

REFERENCE HANDBOOK OF

spicuous example. In the latter island nearly a million
people were vaccinated, and the disease was practically
eradicated. In the Cuban epidemic at Holguin, where
12,000 cases of the disease were treated, not a single sol-
dier of the well-vaccinated command contracted smallpox,
though the men were constantly engaged in sanitary
police and in guard duty at the lazarettos and infected
points.

In addition to the prompt vaccination of all persons
who may have come in contact with a smallpox , the
patient should be carefully isolated. All clothing dn:l
other articl exposed to contagion, which cannot be
readily dis cted, should be burned. During the stage
of desquamation, fixation of the contagious tter shoul
be accomplished by smearing the skin with olive oil, vase-
line, or carbolized glycerin. All discl s from the nose,
mouth, and elsewhe should be ceived into vessels
containing a disinfectant solution. The scabs which
have fallen off should, as far as possible, be collected and
burned. Isolation should be maintained until the last
scab has disappeare The surroundi of a case of
smallpox should be carefully disinfected. D &
precautions on the part of the attendants, provided they
are thoroughly protected by vaccination. appear to be
necessary.

In nearly all foreign armies, vaccine farms form part
of the military establishment. In the French army there
are five such farms, of which three are located in France
and two in Tunis and Algeria. In our own service ad-
mirably managed vaccine stations have been established
in Porto Rico and in the Philippines, since it was found
to be a matter of both gres ifficulty and great expense
to import active vaccine virus from the United Stat
Japan, or other countries. In the stations in tl Philip-

s the young water buffalo or carabao has successfully
the place of the calf for the production of vaccine

[ UBERCULOsSIS. — Oecurrence.— Tuberculosis isa disease
\\lmh ori inates more hz :quently in garrison than among
i but, on the other hand, the
mwl:mus nature u[ 1' service required under the latter
conditions is often pslmrmble- for the <Eu\éln}=n}i nt of a
previously latent infection. The di se is not unc
mon among troops, a fact by no means strange w hen its
great prevalence among the civil population is consid-
ered. It is probably true that a proportionally greater
number of es of s OC among soldiers
than among males of 1!!-! military age in civil life, in
spite of the former being physically sound men; but, on
the other hand, the nii:‘-nul-—n s f a somewhat chronic
pature, not usually amenable such treatment as can
be given in the military service, and hence the early dis-
charge of well-recognized cases does much to depress the
rates for the army and raise those for civil life. Military
service appears only to afford greater facilities for
contracting the d :, but also to more certainly develop
an existing but L\I fection.

The mortality from tuberculosis was extremely high
among troops at the beginning of the present century,
but has gradually decreased down to the present time as
a result of more attention to their welfare. In our own
service the admission rates for tuberculosis, during the
Civil War, amounted to 6.22 per thousand strength; the
death rate to 2.53. r : second year of the war
the admission rate was 9.38 and the death rate 3.05. For
the period of peace, 1868-84, the admissions amounted
to 4.88 per thousand strength, and the deaths to 1.05.
For the decade 1885-94 these rates fell to 3.39 and )
respectively; and for the period 1895-98 they were still
further reduced to 2.83 and .42. These rates are low
as lﬂlnI., with those for ¢ er armies, and reflect
credit upon the care given to our troops: but their exist-
ence, even at present figures, implies a certain laxity of
sanitary administration. The death rate from this cause
should be made to approximate zero through a more
prompt and thorough elim tion of those affected with
tuberculosis, while a higher physical standard in respect
to recruits would do much to reduce the future admis-
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sions to sick report from this disease. At present our
rates are considerably raised by the military sanitarium
for the tuberculous maintained at Fort Bayard. In for-
eign armies, figures with respect to tbe occurrence of
tuberculos 1s given by Marvaud and contained in recent
official reports, are as follows:

0 v s 3 Admissions pe
Country. Period. ; 'il"iii -tlr:-l:iz[r::r

In the Russian and French armies the death rates are
particularly high, being 1.6 and 1.10, respectively. The
lowest death rate is given by the Be an army, in which,
as a result of careful elimination of the tuberculous, the
rate was but .35 per thousand strength in 1898. For the
vear 1897 the death rate was .45 in the German army.
Among the British troops on colonial service, during the
decade 1888-97, the lowest es F  admission
given by ( l;m]mr, 1.9, and Be "nlel

rates we 'n by the troops in India

lon, 4.1. For the Spanish army in Cuba, 1897, tin
admission rate for tuberculosis was reportéd to be in
excess of that for yellow fever, dysentery, or typhoid
fever.

Dissemination and f,,_f..'!,'rm_—E\'r-r_\' tuberculous sol-
dier is a source from which the disease may be propagated
to his comrad The particular manner in which the in-
fectious material is thrown off depends upon the anatom-
ical location of the tuberculous lesions. Undoubtedly the
disease is most commonly disseminated by infected spu-
tum, but this is merely because the specific bacilli more
commonly find in the respiratory appar: atus the conditions
which are favorable to their development. It should not
be overlooked that under certain conditions the urine,

or discharges from superficial lesions may be pro-
portionally as infectious as the sputum.

In the sputum of those affected with pulmonary tuber-
culosis the specific bacilli are usually found in enormous
numbers. When such infected sputum is dried, pulve
ized, and disseminated as dust by air currents, the infec-
tious material may be inhaled by those within its sphere
of action, and, in susceptible individuals, may reproduce
the disease. The same may also occur with tuberculous
m" e, f= Jml suppurative discharges. In the dried
E > the vitality of the bacillus is very great, and it has
been -]:n'\\ n to retain its virulence under these conditions
for as long as from seven to ten months. In the wet state,
its virulence is retained for about six weeks; but in this
condition it is comparatively harmless, though not en-
tirely so. Cornet found that the dust in rooms occupied
by consumptives contained virulent tubercle bacilli in
a large proportion of ¢ . Buch dust, disturbed from
cornices or out-of-the-way places, even after several
months, is often capable of producing an infection, and
to its agency the appearance of many cases of obscure
origin may be attribute In a study of consumption
occurring in Philadelphia it was found that certain in-
fected tenement houses were apparently responsible for
a large proportion of cases; in some instances every fam-
ily successively occupying »se houses presenting one
or more cases of the disease after an occupancy of any
duration. These observations have a practical applica-
tion to the military service in connection with the disin-
fection of barracks in which a case of this disease has

rred.

While the breath in consumptives dees not appear to
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fected, may convey the ase to those persons who more striking example the influence of habitations on ]l ‘_\'_1 _']“ 1‘
handle them, and in such instances the disease appears | the frequency of tuber )sis has been given than that erihbind ol etk -
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curred. but such method of setion 1 military tic asylum, the de s from tuberculosis
the military service. When M dm s occur, t DT s is among officers and among sole 3> wives, these being
usually localized at the site ¢ 1fec : irect i - | lodged in ordinar}
tion from the sick is rare, 1€Te appear: respectively of the mo
dence to the effect that the disease y be communicated the soldiers lI'Tt I‘v'<l ‘in is caused
by the sick to the well. n instances of srt, how- < tuberc Murchi
ever, the affected individ can SCarc said to have | losis may be ac d by i als, ordinarily resistant . At “"i'“i
been free from the possibility of infection by indirec to the disease T'!:r--u;'h 1 and improper food, i _}”ﬁ_ 3 1‘f1
means also want of e ise, pOOT Ve lation, and uncl liness of _ et e 1__”""' I XONBE 55
Yredisposing C. e disease occurs in all cour the person and surroundings. As in other 1ses, any o 1" & Y ’.'i 1y m
tries and climates, but is especially prevalent where sud- | circumstance which tends to lower the powers of vital et '1 1'1' 2 ;'1
den changes of temperature and damp atmospl r | resis » favors infection. EEERIOIE A5 O
the occurrence of bronchial irritation, the ary service the prevention of g = % - i T
element being thus engrafted a ple benign affec- upon the careful selection : I]'I'! ‘1' b . i S TE ; ? i g o
tion. A dry, eq mnny climate does much to pre- f recruits and the av ance -nlisting such as appear 1‘ l“ 180 ‘ yetween s i T = - - S
ve » rence of this disease, and the same may be | to have a predisposition t ase. 1f such have RBG AN "] : i
said with respect toaltitude. Of the greatest importance | been enlisted, the uld lischarged. soldiers s l”“ » the

ent time is the most impor-

temperate i' tropical T , enteric
valent and its :cific cause so “]Ih]\ dis-
at no cam any ¢ * permanency can

be expected to 1 » f s infection. In the

in determining the occurrence of this disease is the so- | affected with the disease should be promptly schar : ey 3 s ':, “Ij'.!_ Oceur Tni 'irl‘ul;l»:'d:s {m'ql": the Periok F{l‘-!IF\.tr;funl_jl;,i?:l{:u\ll:::ﬁ”m'
called tuberculous diathe There seems to be no doubt | from the service, as their reter is a menace ; AR el f e

that certain individuals presenta hereditary susceptibility Among other measures of prevention may be mentione e e i S ‘T\‘HN‘}

to this disease, and this predisposition may generally be | the location of barr elevated, sunny si .r.“,illr':“' gt d ”i'

recognized by the well-known physical D Among | the provision of sufficient cubic space, and thorough e t”\]]{’l e .|“,'\f\,. :{‘A'.'I‘.T, g e ey vil popul
these che: pacity is important, and it is of interest tn ventilation; the avoidance of -}- ATP COTNEers or ]mm cting cases which, e they presented some ol the clinl- :1Vil popul
know that, in the German army, where the chest of ledges upon which dust can
soldier dc not properly develop under rsi g floors impermeable

ly unaffected. The
d TR -al symptoms of bot is 7 A.l'[‘\Tl ntly identi- cone fl« ion is inevitat hat co " ns ul'wh’u:x_l‘ily f--w_mﬂl
Seith naraliin ;‘1‘1 el e cal with neither A 3 C it most ; these tary en bments or gover troops in the field
ing, the man is regarded as predisposed phthisis 2 and walls, aside from its bei offence against neat- e :ﬂ‘ o i_'l,l“"'_lf ‘] st '1“\ "_-\E’;]lml_"”i( e 1 Pl R 0 thLL lm:“a Gl e
returned to civil life. ness and decer hould be ]n*‘:‘\hihi[wl for sanitary rea- fections was strongly suspect e I R e g Al y demon
PR ; 2 o - eran, of the French ar v, discove the 1 for our own . During the
Race exerts a considerable influence on the occurrence sons. Metallic spittoons of pattern res 1dily cleansed p T e e = ek RS R 1861-66. the adr 3
of tuberculos though no race is exempt. The negro should be prov z‘» d, and -.l.m.l(] contain a small quantity : !.“u._ 711‘1 erer B € : Ii - 35 : _! s “;l'lr' s
and Indian are especially predisposed to this dis of some odorless disinfec t s m so as to keep the sgsE Vi TP (T ST vl 1 e b L et > 'l
Among the Apache Indian prisoners removed from ,\n sputum in a moist condition. These receptacles should m_\. h“] “]“LT ,E'“ L 3 ; = 1 2 - : S i = 3 , LNE
zona to Alabama a few vears since, the annual death | be cleansed and scalde rmediate betwes : st iy 3 i A b 2 s ity
S ; £ St e . s ¥ n 1888, and about > same time Ilwu—nn 1 s ,in 1898, dx the war with Spain
rates per thousand, for five years, were 51, 110, 1486, sawdust, as too often 1, should never be employed. 1 1i . ) OUT OWn lical nom a unted to 88.55 :
110—almost wholly from tube culosis. - the white They are not g v to health, but are often was disconth J] 1:‘“” i 'l, = all - il 1 ST s .,_'_l,.mll.:,}l,‘- ‘1‘ L“_ < )Pﬁ[
race, nativity ms to be not without influe in modi- i"ni.]i d by - a r stte stubs. It should not be 2 : oy s : z . e e e Ll eriitine
fying susceptibility. In the Uni {
seven years 1890-96, the adm ) T: for tdbercul
pl r thousand strength, were for American whites,
2.97 for liers born in Treland, and but 1.49 for those | ers should be z
m German birth. In the examination of 501,068 recruits,
during the ( ivil War, Baxter states that rejections for
tuberculosis w more frequent in blonds than in men
of dark «'umplv ion; and that the proportion of rej
tions increased directly with the height. Age isa fac tor
of great importance in the occurrenc of the dise
For the period 1890-96 the admissions for tuberculs
our army, per thousand of each class, were proportioned
as follows:

admis-

: e 6.29 per thousand
Box spittoons containing

s more mlimn.m. S, @ ilitary isties for this 25, and d r the decs 1885-94 they were only
forgotten that a squad room which has. contained a case i se, for the past ten years, may ber 2 as much 1 per 1!;-'- < ngth. oughout the period of
of tuberculosisis no 't safe for occupancy until disinfected. i more accurate. In the Russi r even as e, 1868 the rates for ’
In the routine :1 ng of barrack rooms the use of dust- I 2

] A showed no
late as 1897, no small propor >y confir 1 !r Vers 'y great v .umllem exc -J»1 for ars 2 and 1883,
were classed as * deter 1

therefore, from the « Ity whic il T and for the
existed in the recognition '-.' typhoid fever, tl t : below the
for the periods prior to the past decade are of 7S a tende

all dust should be removed
from shelves and 1=!'HJM'I'H~_f ledgzes by means of damp
cloths. Meat from tuberculous animals should be re- yvears the disease has shown
jected for issue. An abundant diet containing a consid- ome S n:lsﬂ.\' more ]'l!‘-’;':llnl'l't ziltnnl-i" our
+ :lhl.l‘ amount of fat appears to be of lue in the pre- for ry 3 of comparison tween different armies, an s, in st of the much improved ?.-:‘.;i Y ('?)Il'li-
vention as well as treatment of this disease. Chilling even for the same se e y are not free from error. jons under which the soldier now lives. It i l}n.t- ible
m_nl exposure, which favor bronchitis and pleurisy, pre- For our own army it may s r be assum from a that the reduction in the period of enlistment from five
dispose to tuberculosis and should beavoided. Exercise better knowledge of the nature of the fection, | to three years, through greater proportion of more
in Y]l_l‘l'iu-n air, especially such exercise as increases the that cases whic have been recorded a rpho-malaris r-'u:-l‘c-ptﬂx_h; material in the army which is thus main-
mobility and capacity of the chest, is desirable. are in reality largely cases of enteric feve - fatnad Tias Tud ol efouct i nexitraliziig s snibars i
P Vor. II.—38
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isease occurred,
, when the rates fell much
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provements as far as their influence on enteric fever has
been concerned. The relative prevalence of typhoid
fever in our army, since the year 1860, together with the
remarkable incr - induced by camp life, is shown by
ccompanying diagram ( ig. 108
o time of peace the mortality Irnm typhoid is
not high in our army compared with the country at
For the year 1896 the death rate was .48 per
and; this being lower than the typhoid mortality
in most of our large citie uch as W
ro, Pittsburg and Philadel;'nhm. notwith
at susceptibility of men of the military a
In the French army, $
that the relative amount of s
is constantly five or six times cater than among the
civilian ;wnpuhunn During time of peace there has
been no =mi lisease in our army, tLL
highest rates of admi n being given in the years
and 1883, when the admissions per thousand, for the
tire army, amounted to 11.23 and 15.06, respectively.
The rates are undoubtedly kept low through
that our ps have in the past been scattered in s
commands over a large area, and that an infection of an
individual water supply was therefore not able to affect
> number of troops at once, as is often the case in
rn armies. A considerable proportion of those e
1 to the infection have at times contracted the dis-
Viry and Coustan cite epidemics in the French
army, in 1875, in which 10 per cent. of those exposed
contracted the disease at Nanly, 18 per cent. of those at
Saratory, and 25 per cent. at Brest. In 1889, of the
troops at Dinan, 60 per cent. of the command contracted
typhoid during a single t-pn'ivmw The board which in-
igated this disease during the war with Spain con-
cluded that not less than one-fifth of all the troops located
at the camps of mobilization were affected with typhoid
fever, either in recognized or in unrecognized forms.
It also stated that in all ,}mh ability the deaths due to ty-
phoid fever amounted to more than 80 per cent. of the
mortality from all causes.
With regard to the occurrence of typhoid fever in for-
eign armies, Coustan gives the rate in the French army
as follows:

typhoid fevers and continued fevers were
Up to 1893, typhoid was the cause of
about one-third of all the deaths oc curring in the French
army. Marvaud gives the c mortality for the period
1878-90 as about sixteen per cent.
In the German army reports the rates of admission and
death for typhoid fever, per thousand strength, are give
as follows:

Deaths per
1,000 strength.

188 S
I\DI 92 to !
Year 1895-¢
Year 18969

The small proportion of cases of this disease, together
with the reduction which has steadily gone on, shows
most forcibly the admirable sanitary condition of the
German army.
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In thie Russian and Austrian armies the admissic -
have of late years been as follows:

Russian army Austrian army
per 1,000 strength. [per 1,000 strength.

In 1897 the ath rate for the Russian army was 1.87.
The admission rates for the British army, at home and
on foreign service, are given elsewhere in this section. In
the Spanish army, according to Coustan, the admission
for the year 1886 was twelve per thousand.
r the Italian army the mortality from typhoid has
recently been as follows:

" )eaths pe
Year. 1,000 strength.
1.12

S
1.

In the Belgian army, for 1898, the death rate from
typhoid was .28 per thousand strength.

Elimination of Infectious Material by the —It has
long been recognized that the faecal discharges of typhoid
patients contain the specific bacillus nd are a potent
factor in the dissemination of the disease. The enteric
bacilli are not usually found in the stools earlier than the
seventh day, although the latter are probably infective
during the incubation period and certainly during the
onset of the disease—and they ordinarily disappear soon
after convalescence is established. In some cases, h-.\x -

illi have been four s late as forty-one
rvescence. The stools appear to gain in infec-
tivity for several days after discharge from the sick per-
son, but the reasons for the increase in virulence are not
as yvet understood.
The elimination of typhoid bacilli by the kidneys
rds a ready means of spread which has not sufficiently
ged the attention of medical officers; and in inves-
ating the cause of typhoid fever in milits camps
mode of dissemination too often ooked.
rmous numbe of the bacilli are frequently, though
dpr-;u':-nll_v not ill\;:r‘;ﬂ;l}', present in the u . When
it i e in the dises aind during conv
. Richardson found the bacilli pres-
and practically in pure
in the later stages of the
d far mrnm-rn alescence. Smith found
them m'm-rmr in 3 out of 7 cases examined by him, and
observed that they may be present in sufficient numbers
to render the urine turbid. Petruschky found typhoid
cilli in urine two months after the temperature had
ome normal, and calculated that in one instance the
ne contained 170,000,000 typhoid germs in each cubic
ntimetre. In many cases e urine in convalescence
been found to be swarming with typhoid bacilli,
while none could be detected in the fieces. In certain in-
stances this condition has been found to persist for years.
Richardson has reported an old case of cystitis in which
the bacillus was found in pure culture in the urine five
years after the attack; and similar results have been ob-
tained by Houston and others. Horton-Smith finds that
the specific bacilli are present in the urine in one-fourth
of the cases of the disease, and, when present, occur in
far greater quantity than in the fieces. In comparing
the two as to the most dangerous and frequent cause of
the disease, he concludes that this is “ the urine, and this
partly on account of the enormous numbers of bacilli
which may occur in it, and partly on account of the ex-
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cretion itself. Thus the stools by their color and odor at
once attract attention, so that the slightest soiling of the
linen is at once noticed and the damage rectified ; but the
same cannot be said of the urine. It can readily be
seen how a convalescent from typhoid fever, prematurely
returned to duty, may infect the soil of his company
camp by urine surreptitiously passed at night: where
such contamination by fsecal matter would be scarcely
possible, and if it occurred would be readily detected
and measures promptly taken to limit its evil ‘effects.

It has recently been questioned whether th yutum in
typhoid fever may not be infectious. Investigation on
this point by W illiams and others has given positive re-
sults in a number of instances. Heow early the bacilli
may appear and how long they may pe t are matter
which have not as yet been determined.

Methods of Disse mination amor Troops.—The typhoid
bacillus undoubtedly obtains entrance into the system by
being swallowed either with the water or with the food,
or by drawing into the mouth or pharynx the

At Cherbourg, with a previous annual average of 114.5
cases, the installation of Pasteur filters in 1890 reduced
the cases to 28, 8, 11, 3, and 3 in the succeeding five
At Dinan, with a previous annual average of
cases, the installation of Pasteur filters in 1890 re-
duced the number of cases to 1, 2, 3, and 1 respectively
during the next four years. At Lorient, until 1889,
there was a rage of 170 cases of typhoid
fever among tln . In 1890 filters were set up,
with the result wt : case to 58 in that year, while
the three ing years red 2, 1, and 1 respec-
tively. In 1894 water was brought into the barracks at
this station from a spring -uppmul to be pure, and 11
cases of typhoid shortly ap ]wnul On examination the
w3 was found to be contaminated, and the dise
practically ceased to exist Among the garrison upon its
disuse. Viry states that of 194 epidemics of typhoid
fever occurring in garrisons of the French army during
the period January 1st, 1887, to January 1st, 1890, no less

germs suspended in the air, or by placing in it
some specifically contaminated o xiut
In the epidemics nt towns or large garrisons,

water usually serves as the vehicle for the in-

fective agent; but in military camps there are

many modes of infection, and in the typhoid epi-

n
o

o

demics of 1898 contaminated water was one of

least important factors. Vaughan say

(]

“There probably were local water supplies that

became specifically infected with the typhoid-

fever bacillus, but infected water was not the

great factor in the causation of this disease, ” and

this opinion will be shared by those w ho had

experience in field service during the period

named. At Jacksonville, Lexington, and Knc

ville, the troops used the same water supply as

the adjacent civil population, yet one class had

ot o b o fo |85 [0 [0 [6 G &

typhoid and the other had not. At Jac ksonville
there were only a few sporadic cases in the city,

while in the adjoining camp, with about the

7+:_[’ITI |

same ]\n{ﬂlidttnn the admissions to hospital for
typhoid fever were 60 or 70 per day. In Knox-

ville not a case occurred among the citizens ata  FI6- 1088.—Course of Typical Water-Borne Fp of Typhoid Fever, Occur-

time when there were hundreds of cases among

the soldiers. In time of peace, however, the

part played by drinking-water in the occurrence of
typhoid is very great. Instances might be multipled
indefinitely to prove this point, and among these in-
sta perhaps the best ex: amples have occurred in the
military service (mrl particularly in the French army.
For the year 18 among the French troops, the number
of cases of typhoid fever amounted to somewhat over
14 per thousand strength. In 1894 it had been reduced
to slightly less than 6 per thousand strength; the

being obtained by an almost progressive yearly dec

In 1895 the Minister of War reported that in 29 garri
formerly extremely subject to typ »hoid fever, in each of
which an uncontaminated supply of drinking-water had
been provided, there had followed an almost total d:ml[l-
pearance of this disease, and the few isolated cases which
occurred were shown tn have originated outside the bar-
racks. In those cases in which a new water supply had
been provided and the water was drunk unfiltered, epi-
demics followed from time to time on the conts mmumnn
of the source and disappeared after the introduction of
Pasteur filters. At Avesnes, after the installation of these
filters, 105 cases in 1891 became, for the next three years,
only 1 annually. At Auxerre, 129 cases in 1892 were re-
duced to 1 each in 1893 and 1894. At Melun, 122 cases
in 18 fell to 7.4 for the following five years. At this
last post, in February, 1895, 28 dragoons were suddenly
attac ‘ked, the infantry battalion in the same barracks hav-
ing not a case. Investigation showed that the Pasteur
filters had been allowed to freeze, and the soldiers had
been ordered to drink only the weak infusion of tea, in
which the water had been boiled, furnished them. While
the infantry had obeyed, the dragoons had not, and had
helped themselves to “the Seine water from the hydrants.

ring in the Garrison at Wittenberg, Germs (After GafTky.)

than 187 of them could be directly associated with a “de
fective, doubtful, mediocre, or infected water supply.
Many instances of the relation of typhoid fever to drink-
m g-water of bad quality have occurred in our ownarmy.

Jefferson Barracks the typhoid which prevailed en-
\b mir ally at that station diminished greatly when a purer
supply was substituted.

£ pt in rare instances, examination of a water sup-
ply during an epidemic of typhoid has failed to reveal
the specific germ of this disease. It has, however, usu-
ally determined the presence of the bacillus coli com-
munis, showing the probability of infection with typhoid
discharges. In character, an epidemic of typhoid due to
an infected water supply will be marked by the sudden-
ness of the outbreak and the ultaneous occurrence of a
large number of cases. The accompanying diagram (Fig.
1088) ty pically illustrates the course of a water-borne
demic. As in most places the water supply soon regai
purity, no increase subsequently may be anticipated un-
less a second infection of the water supply o« s, In
typhoid spread by other means than water, as in camp
epidemics, the onset of the epidemic is gradual. With
each case additional sources of infection are developed,
and the prevalence of the disease steadily increases as
long as efficient preventive measures are not taken and
there is an abundance of susceptible material.

Among articles of food, milk is not infrequently con-
taminated with typhoid germs from infected water which
may have been added to it or used to wash the dairy
utensils. Many other articles of food which are eaten
uncooked are liable to spread the disease, especially

vegetable Recently an epidemic of typhoid fever oc-
curred in the Insane Asylum at Northampton, Mass.,
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