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the centre of the city. Die rcst of this vast power is
distributed over tic tcrritory surrounding the city iii
abouIt 42 units of froîin teti to one litindrcd tlîousand

W)horsc power. The compilation of the wvater powvcrs i
tlîý-area incltîdcd iii tlîis inap arc froîn reports, esti-
mnates, and information given by the followving gentle-
men at the rcqucst of the 'Ottawva Board of Tradc: T.
C. Clark, C.E.; Walter Shiatley, C.E.; Thomas C. 1(eefer,
C.E.; George P. Brophy, C.E.; Robert Surtees.,C.;
Hetiry A. F. McLeod, C.E.; Frank A. Hibbard, C.E.;
David Scott, C.E.; Henry Carre, C.E.; Andrcw 13eil,
C.E.; J. Hl. Matte, C.E.; Andrcev Hoilatid, Ottawva;
George L. Dickinson, Manotick; Alex. McLaren,
Ottawa; W. C. Edwvards, M.P., Rockiand; R. M\-c-
Ritclîie, I3ryson; J. A. Canieron, Tliurso.

A feature of these %vatcr powers, whichi iakes
theiin very valuable, is that aimost ai arc so sittuatcd
as to have niany lake expansions, and ail offer oppor-
tunities for the creation of artificiai rescrvoirs so that
the nicati flow may be made reguiar. In niany cases
tliese damis have been already buiit by the lumbermen
and are-very impfortant works; one on the Gatineau
river gives a deptii of five feet iii a lake 30 miles long.
To titose who think of Ottawva as either the WVashing-
ton of the North, or the scat of the luinher trade, wve
nmist point out that both are correct but incomipicte
descriptions of that city. It is the centre of a very rich
agriculturai and minerai, counitry, and iii addition to
its lunmber manufactures nitust very soon take a leading
position in other lines of production. On every side of

.. ,the city iron mines of great value are founid. At Iron-
sides, to the North of Ottawva, one of the earlicst
atteînpts at iron sineiting wvas made, but it ;vas found
utiprofitable, and abandoned. At Bristol, ta the West
are iron mines wvhich are vcry rich and have success-
fuily shipped ore in spite o! adverse dulties in the
United States. At Calabagie, ta the South-west, is an
iron*xiie whichi was sold for $ioo,ooo a few wveeks ago,

-Thesé, are aIl within the 45-mile radius, and aIl have
communication by rail wvith the city. Some ten miles
up the Ottawva river beyond this line are sittiated the
galcixa mnines, which have attracted so mnucli attention
in the past ttva ycars, and are noNv being profitably
wvorked. HeIre are aiso four wvater powvers on the
Ottawa river aggregating onc million hiorse power. In
the electrical age, as next cenitury wvill probably be
caiied, Ottawa xvill undoubtedly bc one of tlîe ilidustriai
centres of the continent.

TilI PROTECTION OF LOW TENSION WIRINO AGAINST
OANGEROJS, M1101 POTENTIAL CURRENTS

BY -W. 1. PLEWS, MONTREAL.
Ali persons in connection wvith ecctrical supply companics.

cspecially ini lighting service by aiternating currents, have longS recognizcd the necessity of some reliable apparatus te, prevent
10Wo% tension service %vires inside buildings fromr bccorning a pas-
sihle source of danger to hunian life, or as regards fire, in event
of contact with highi tension conductors. MTlît this condition
often exists, and tîtat the danger therefrom can iîardiy be ove-
cstimated, is a wvcli known fact te ail electricians who have liad
c.\pcrience with altcrnating currcnt systcms. Soine years ago.
the principal emcnt of danger wvas tlîc iiability of transforniers
to break clown between the primary and secondary couls. 0f
late, howevcr, conditions have changed considerably, the more
recent types of transformcrs being a vast improvement on the
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older ones. Mhile the contingency as regards transformers is
not now so great as ini former ycars, tc change in tie systein
of secondary distribution involving as it docs the use of
large secondary units and a tiet-work of wircs coverinig a great
arca, lias givcn rise to another and if anytiîing a mnore irnpcrtant
eiement o! danger, nainely, thc itncrcased liability of accidenitai
contact between high and lowv tension conductorm Titis change
in secondary distribution bas been rendered necessiry fron is
coonmical standpoint, and as it is not at ail iikely that anyonie
'viii revcrt to thc oId system, the proper course serns to bc the
protection of individutal equipnicnts. The contipgencies pre-
viotisly iiientionedl have proven a frequent caisse o! fire. and in
seine instances have rcstîitcd in fatal accidents. Recognizing
tiicsc dangers, varionis earthing devices have been contrived to
Copie witli the difflcuity. fi seems, liowever, that the idea bas
heeta to atTord protection from the breaking clown of trans-
forîners oniy, by mxens of blowing the primary fuses, the in-
ventors apparentiy not hiaving taken into consideration the
contingezîcy of atccide'ntai contact betwecni local and foreign
çonductors, %vhiercby a large volume of current at a lîîgh poten-
tial niay flowv over the sccondary apparatus and dcstroy both
it -and the protective device, in whiclh event tic protective device
itscif .wouilci purobably beconie a source of fire. Several of the
cases wiîich have corne under the observation of the writer.
whierein conditions as mcntioncd have existcd, have been o!
such a nature that any earthiîîg dev~ice, depending upon the
hlowing of a ftuse for its action, %vould have been a positive lire
linzard. One instance in particular wvas a cross betveen a fallen
secondary and a trolley %vire. In titis case had there becît an>'
device of the type mentioned, a volume of curent wvould have
flowced througli the apparattus sufficient cither to destroy it or
blowv the secondary ftuses; titis latter occurring. it -is reasonable
to assume that tic high tension current wouid have maintained
-in arc across the terminais of the cut-out (one sucli as generaily
used for lowv tension wiring), and producedl disastrous resuits.
A.; far as tc %vriter's knowvledge extends, the principle. commori
to ail safc±ty devices of titis nature, hecretofore devcloped, liai
been to disconncct the local systein from clie source o! danger
by nicans o! blowing fuses. Titis principie appears to bc radi-
caliy delective, tite bloiving of a frise unider sucit conditions
bci-ng an tincertain element, attendes! at times wvith undesirable
rcsuhs.

In any apparatus designed to protect ioca* iow tension sys-
tenis from crrrents of highier potetîtial thit they are constructed
for, or expected to carr, it wouid scin more rational to empioy
a device thiat will automatically and instantaneousiy disconnect
the high tension current from the lowv tension system to bc
protected, without dcpending upon the uncertain iction of fuses.
It ks also believed titat a device o! this n.atuîre sltould be one iti
wliich the aniaunt oi current necessary for its successful opera-
tion is a knowvis quantity, and that titis quantity be as small as
possible. so as to avoid dangerous arcing. Considering the
niatter frot this point, of viewv, the writer believes that an :ap-
pirats caît bc constructed wvhicli wvill embody the desirable
clîaracteristics. and it is to titis possibility that your attention
i- réspectfuliy invited. One forn o! such an apparatus, wvhich
is oti exhibition here, is situilar in action to a double pole K-tife
svitch, and ks so constructed as to autoinatically ope-n the cir-
cuit iîtstaîttaneotîsly, wvhenever the low tension wiring is brought
ihato coninection wvith canductors chargcd wvith dangerous high
potential currents, cither tlirough a break-down in a transformer,
or -a cross betveen sccondary and primary, or other high tension
conductors. The great adivantage claimcd for this apparatus is
tîtat no matter ltov large the volume o! etîrrent mnay be, offly
a smaljraction is required to operate the device, and this anly
for an itifinitesimal pcriod o! time, the dcvicc in openinq dis-
conîîcctiîîg both tîte safety apparatus and the interior wviring
fraîti the oîttside source o! danger. Anotlier advantagc is in the
!act that the device provides special facilities. for Tapidly testing
the local system for grounds, %vithout tue lise of other appnsratus.
During the past kew years miany fires have originatcd frorn high
potential currents accidcntally traversing secondary systemns and
breakisng clown the insuiating joints wiiiclî intersected the junc-
tieni betwcen fixtures and gas pipes. Fromi tue mariner in wvhicli
fit st-class elcctric iight %viring is instalied rit the prescrnt day, i-,
wvould seenu impossible for a current at a bpotcnti.tl of Say tîvo
thousand volts, to cause a rupture betiveen secondary %viring and
groundc, and tue %vriter's cxperience lcads hbu to the conclusion


