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taiiied unit and nia), bu attachied to amxy trainx on any fine.
Under the second class, wvhere ecd car is not. a separate
unit bat is dependent upon ouitside assistance, tixere are two
general systenis, the first wlxere the car equipmient consists
of storage batteries alone, wlxich are clxarged at suitable
stations along the fine, and second, whec either an engine
and dynamo unit drivex by steani fromn thxe locomotive
boiler or a separate houler in thxe haggage car, or i axle-
driven unit fur the entire train is located in the baggage
c tr. \Vhierc thxe simple storage systenx is uised cach car
is dependent upon obtaining clîarge:d b.itteries at regular
intervals atnd its travel is limited by titis consideration.
Whiere the baggage car equipmcent is used the traini is thxe
unit, and except for short interv'als deterinined by the
capacity of thxe battery installed on '.achx car thxe unit nmust
bc inaintained intact and tîxeentire train must be wvired, at
least for the main conductors for througx connection to
the laqt coach. In the case of through trains, where thxe
amouint of disconnection is smnall during long rtins, thxe
batteries might be dispunsed with and dependeixce placcd
upon the generating unit in thxe baggage car, or a single set
of cells used in thxe baggage car or last car of the train to
carry the lighting over dtîx periods of discoîxnecting of dtîx
engine or baggage car.

As regards thec initial cost of these several systems the
wvriter, aftcr a careful investigation of wvhat lias acttually
been donc and vhxat can he donc at prevailing prices, lias
coine to the conclusion that the order ot cost is about as
followvs, beginning with the clxeapest:

i. Entgine and dynamo unit in baggage car witxoîît
batteries.

2. Engine and dynamxo unit in baggage car wvith bat-
ter:es under caclh car.

3. Single axle unit ini baggage car with celîs under
each car.

4. Battcry equipmients uinder each car wvith charging
stations at intervals.

5. Separate axle units and batteries under each car.
TVie last two arc flot far apart in initial cost pe.r car

It niay be pointed ont, lxowever, thxat allowancc has heen
nmade for clxarging stations on the understanding that tlîey
are not uised for other work, but ini many cases the com-.
panies have ligliting plants already establislied whlxi are
av'ailable for clxarging,wlxich would diinxinisx txe cost of the
charging station plan considerably. As regards reliabiiity
any of tîxese systenis to be connercially successful must
be capable of bcing placed inx the hands; of the train crew,
thxe supervision of experts being only available at large
terminal poinxts, and the expert supervision necessary
should not be great even when available, and tîxis will be
secured by the use of the system whichi requires the least
apparatus on the cars. This condition is best met by the
charginiz station systeni wherc the batteries are inspected
after cach mon andl thxe clxargiîg apparattus is umîider compe-
tent supervision. The chxances of failure arc greatcst on
the systemrs etnploying the axle units for clxarging, but
even in this case froni the reports of several conxpanies the
failures are few. Regarding the comparative cost of
operation of the v'ariotîs systenis it is impossible to speak.
generally, as each is dependent upon the local conditions
on the particular railway systemn under consideration. it
nxay, howvever, be pointed out that the interest and
depreciation accounts, if properly allo\ved for, will be the
largest item in the cost, and the investment in the original
instalation %will to a large extent govern the axinual cost
per car for its operation. This acts against the charging
station scheme becauee of the large number of batteries

used, and on thein the depreciation is largt±r titan on the
rest of the apparat us.

The voltage eînployed whiere batteries art used should
be kept as lowv as possibxle ih due regard to the wiring
losses, to take advantage of high efficiency lamps and to
reduce the wveight and cost of the batteries as nxuch as
possible. In ,practice the voltages range froni 24 to 6o
and in many cases 2.5 Watt lamnps are adoptcd ; the
decreased fle of these being compensated for by the
smnaller size of battery and charging apparatus. Where
axle units are u-,ed the problein to lie met approximates in
a snl)all wvay to that of Street railway inotors wlxicli are
operating under the floor of a nioving car and subject to
the slxock and disturbance of the motion, but the antunt
of attention whvlui tlxey will receive 'vhile opcrating is less
than in thxe case of the niotor.

To stni up the relative advantages of the several sys-
teis in a general wvay we may say tixat the systemi employ-
ing a steamn unit in the baggage car without batteries is the
chcapest and is very simple in operation, but wvhen thxe
locomotive is uncoup!ed thxe liglits are extinguished, for
wvliclx reason batteries under each car are a necessity urless
thxe train is neyer broken. The batteries need, lxowever,
be but small. A single axle unit in the baggage car is in a
good position for operation without chance of failture, but
reqtitres soinewhat larger batteries on each car than the steam
unit systcm to carry the lighits wvhile thxe train is stopped
or running slowly. Each of the above systeins requires
that thxe train bc wvired tlxrou.ghout froin car to car. The
advantage of the scparate axle unit under each car is that
each is independent and no tlxrouigh wiring is neccssary,
but dit initial cost is higlxer, and thxe necessary supervision
grenier than tîxose previotusly mientioned. Thxe clxarging
station plan issinmpler in operatioti, but its initial cost is Ixigîx,
and uts operating costs probably Ixigîxer tîxan any of the others
for thxe same conditions. It may be pointed out that where
any rotd is conteniplating thxe use of electric liglit thxe
natural course is toproced catitiously and invest as littie as
possible until success has been demionstrated, and for tîxîs
reason thxe separate axle unit bxas an advantage, as only
those cars up -n wvhich the system is to be tried need be
fitted up, wlxile with thxe other systemns expense has to be-
incurred for wiring aIl cars or establisxing clxarging
stations.

Tixese are inerely general viewvs and should not be
appfled indiscrinuinately to a)l cases. as the local con.
ditions of each road wvill modify the above conclusions
profoundly, each case requiring a careful study of existing
conditions to ensure that thxe best system is adopted to
nîcet the requirements Under the varied conditions of
traffic each of thxe above systeins has its place and wvith the
possible conditions met biy sucîx varied systems it is not
too nxuch to hope that the train of the immediate future
will be the clectrically lighited.

THE EVILS OF INTERCEPTION TRAPS, ETC.

tiy W. NI. WATSON.

lIn the jîxly issue of TutE CANADIAN E ý,;iuxi: 1 gave
an epitQp1e oxf the sanitary experîments carried out by the
axxtlo4ijes of the city of Cologne. Germiany. that proved
tîxat it wvas both dangerous to the public health and in
direct opposition to sound sanitary science, Io place inter-
ception traps on private drains and useless vent pipes on
thxe interior bouse plunîbing arrangements.

Another paper on "«Sanitary Excesses " in your Sep-
tember issue showed that the engineers and surveyors o'
Old London who had pressed the American drainage
obstruction system on their emplnyèrs. the publie authori.
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