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loere proceeding to an analysis of the
rxg it ks neeessary to know the ainoumnt
Lrbou diexiti in the air surrounding
s ini order to have some basis for coin-
ig air-supplies te cars. The locomotive
i an enormous volume of this gas,
ii, it ks easily conceiveti, miglit play a
derable part in the amotunt of carbon
di feunt ini the air of the cars. Ae-
mng te Leissuer the air surreunding
s centains frein 18 te 22.8 parts car-
ioxiti per 10,000. My reaulta are at
nc with this; 46 determinations aver-
4.04; the highest wau 10, the lowest 3.
le a matter of ready observation that
ateral wind carnies ail the axuoke f roux
ýomotive stack weil out of the patb
Le foilowing train. Presuima ly this
ie of the invisible gases as weil as the
.e car~bon. Wlien the wind lu straight
1 or di rectly with the train, the uxuoke
steaxu are, as a mile, carrieti high
ffi by their propulsion f rei tihe tack
their heaieti condition te allow the
te pasa under with a clear interval,

ieavier particles only, aucl as the
ciuders, falling in its path.
course, the smoke andi condenseti

i do net diffuse as do the in-visible
;but -with these is mixeti a quantity

Iplint dioxiti, for which the sens of
is very delicate. Mly observation lias
in the examination cf tunnel air,

wbere fine gases have containinateti
i r with 15 to 20 parts of earbon
1 i 10,000, suiphur dioxid la readily

ted. Tt occasionally happens that
lent gas ks carrieti into a train rni-
in the open te tender sulphur dioxid
2able. Tt seems that xny deteruxina..
of carbon dioziti in the air surrounti-
rains have net deait with the conidi-
tlat coulti bring this about. Conse-

,ly I conclude that this ks a relative
r, and that 4 in 10,000 is a proper

,ete deal with in considerimng the
ctid f moving trains.

wa sccn observeti tlxat a f ew open
ysin a moving train admit sueli a

ae of the surrounding air as to ren-
ýh irespiratory contamination almost
Lectable. Ventilation as a problein ln
shlng an adequate amount cf fresh

air then disappears. This is a faet wbioli
may b. verifieti easily by directly measur-
ing the rate cf fiow cf air throughl an open
window. I have ineasured up te 50,000
cubie feet pet hour enltering through a
single side window raiseti only 6 inehea.
Se we may disýmisa the car with open Win-
dows frein further consideration. And
with it the wliole subjeet cf summer ven-
tilation, se fat as the. terx "ventilation"
refers te supplying air andi net te keep)ing
the car clo6eti anti turn te the car running
in colti weather with windows closeti.

Adding te the open deek windows by
openling one or botli end doors to the vesti-
bule (the outaide vestibule doors rerxain-
ing cleseti) would be expeetedti tecause a
greater air-supply. Such le the case, as
show-n by the. records. [Table 1.] Obser-
vations were matie aise wbcre both doors
andi ail the. deck sashl wecre cýlo.qet. What-
ever ainount cf the outside enter. thi. car
under these conditions mnust finti it way
in through natural crevices ant i driveri
in andi eut by the. pressure of the wýind
and the suction effecta produceti by tiie
mo~tion of tiie train. As wuold be ex-
pecteti under thiese conditions, the aver-
age cax<bon dioxi i k greater than in either
cf the preeeding groups andti ie coin-
puteti air-supply ks smailer.

The. air-supply te sleeping-cars, as cern-
puted frein 555 carbon dioxid determina-
tiens, la (for ail but that of the cempletely
closeti car dcpending upon natural ven-
tilation) a large one relative te the nuin-
ber cf pagsengers, and woulti net ailow
the average carbon dioxiti te go abeve 10
in any but this oue condition unleas thi(
cars were erowded beyonti their natuiral
capacity. Sucli overcrewding in sleeplinig-
cars is preventeti by tii. assigninent of
spac. andi r.fulsing furtiier app)lica:nts
wlien this ks all takien. It very rarely
happens that s;leepýin-cears carry more
than 25 passengers.

It shouiti be undenatoo ti tat ail of tiie
a.bove observations apply te the main comn
partinent cf the standard Rleeping-car iii
motion; and in setting do-wn fixe nuniber
of passengers only thffle persons were
counted wlio were aetually in thia coi-
partment, andi wlio hati been there fer a
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