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ELECTEXO LIGHETtIÇG-1IT8 PIRE lRISKS AND THEIR
REMEDIES-

Bv HENIIY MOR TON, PH.D.,

Preside?d of the ,S' vens Institute qf Technolog9Y.

Saine very la mentable accidents have straugly directed publie
attention ta the question af danger possibly accrning ta life and
property through the rapidly increasing employment o! alectri-
city as s source o! light, and as the actual conditions ai this
danger, like the true properties of the agency froua which it may
arise, are but little known, a brie! explanatian af soma simple
fscts related ta this subjeet will be at this time seasanable and
perbaps useful.

I wanld propose, then, ta treat thia subject nnder twa genaral
heads, namely . lot. The sources of danger ; 2ud. The condi-
tions a! their prevautian, or of secnrity.

The sources o! danger in the use of the electric light are es-
santialiy two ; froua the conducting wires and from the electric
lampsa.

As long as the electric flnid or electric energy is conveyed by
a sufflciently good conductor it is perfectly harualess, resembling
a river flowing in its natural channel, and powerlass ta rise
aboya its banks; it is onhy whan sarie easier channel, iuta sur-
rouudiug objects is otfered or sarie partial obstruction ai a cer-
tain character impedes ita regular flow that trouble msy arise.

The conditions of thesa difficulties are, moreaver, very pecuhiar.
Tins, for exarnipe, if twa alectric conductiug wires, fomming

the outgoing and retnrning patha of a power!nl currant are
placed near each othar, but are separati-d by a bad conductor, as,
for example, wbeu bath are tscke a on to a board partition wall,
the curreut will follow the wire tram end ta end, with no de-
velopmient of heat in the same, or tendeucy ta leavB the conduc-
tor or pasa inta any adjacent object. If, lîawever, betwean the
twa conducting wires wve introduce somte imperfect conductor,
sncb as a smail wirp, soma nietallic duat, or a film af water con-
taining minerai matter in solution ; then a portion ai the car-
rent wilI be dive-rted inta tlîis " short-cut " froua wire ta wire
sud miay hat the fine wire or the metallic duat or the wood
wetted with the aquncotus solution, so as ta cause tua ignitian o!
inflammable matter.

Accidients of this nature have already occnrred. Thus a tale-
graph or tehephane %«ire having fallen acras ana or mare of the
conduietors used for atreat lighting purposes bas beau fused, or,
itspif ascaping bias caused the fusion of fluer wires conuccted with
it.

Again, twa wires beiug the outgoing sud ratumu circuits o! a
pawerfui current, have been nailed side by sida, withant other
insuhation, on the same board o! a floor, partition or ceiling ;
sud thongh used safaly for a long timne, while tha woodwork s
in its normal atate, have developed a very dangerous activity
whaia the wood batween theni ws wet with dirty or impure
water. In thaý case the water affers a circuit througla which 8
cross curreut is eatablisbed which tirst heats the damp waad,
then chars it, sud finally establishes a series o! minute arcs ai
elactrie aparks alang this charred surface, which wonld soon de-
velop s conflagration if left uncarrected.

*Again, two sncb wirea as aboya, iuaecurely attachd near eact
ather, may be brougbt into rnamentary contact aud then sapa-
rated, in which case ain electrie arc, with its intense ligbt suc
heat, wili be eatablishad batwaen tbem. lu hike maxîner s con
ductiing wira itself nisy be iusecurely connected at sanie point
sud if the abutting ends are separatad slightly duriug use, a simi
lar " arc " wjth its intense beat may ba devaloped.

Thiese exampies will giveas fair ides o! the dangers arisint
frora the condncting wire, sud they are maniiestly ta b
guarded againtst by s proper separatian sud insulation o! th
wirPs thernselvea. Of ihis, however, more arion. At present,
wouid only !urther point ont that thera is ua ,risk whataver c
'any heating or other inj urions action arising in or froua the con
ductor itself when an adaquate oua is usad , as must be the cas
froua Motivas of economy ; ainca au inadequate conductor woni
invoive ruinonSt expense in tha use of the elactric curraut.

Electricity is not ta ba ragarded as a sort ai fluid paasing alan
the conductor ; sud sanie popular notions an this bead areE
absurd as were similar anas which prevail:d in reference t
illuiuating gas at the tuae o! its first introduction, sud whic
cansed mules ta ba made in sanie places that no gas slîauid i
allowed ta Caile lu contact with any wood-work.

Turning next ta the dangers whiclî might ba expactad fro

»rtcnt

HOIRIZONTAL WELLS.

Tunneling inta the hilîsides, in Cahifomnis, for the purposa o!
obtsiniug pure watar, lias yielded satisfactory resulta. The
tunnels vamy iii distanîce froin 50 ta 100 feet. A point is seiected
sorta distance aboya the place whera water is dasired, sud with
a compamatively light expense the watar eau ba cauveyed ta sauy
part of the pramises in increasing abundance. Irrigation i8
nmade possible sud easy by this sanie procesa. Tha cost is no
greater than digging a wail, while tue water secnred is invari-
ably ai the hast.

the electric lanip, it is ta be remarked in the first place, that
these in the case of the arc lights depend much upon the nuin-
ber of lamps operated on the samne circuit. Thus if thirty or
forty lamps are operated ini serieg, the electro motive force of the
cntrent mnust be suicient ta inaintain a corresponding number
of arcs ; and, therefore, if by any means many of these arcs are
closed out, the electro-motive foree af the current available for
the remaining oses would be so excessive that their arcs might
become excessively long, and aven the metallic carbon helders
and other parts of the lamps constitute pales between which the
arc would spriug, melting the tuetal. wo'k and establishing a very
dangerous centre of combustion.

To avoid this class of dangers two provisions shotuld be nmade.
In the first place some arrangement in the lamp itself by

which, whenever the arc exceeds certain safe limits, the current
will be automatically diverted froni it and carried through a
good and sufficient conduotar ; and, in the second place, sanie
apparatus in cannection with the electric generiiting machine by
which the electro-motive force af its current should be varied
autamatically in correspondeuce with the resistance af the cir-
cuit, 9 0 that any diminution of such resistance, as by the cio8ing
ont of several arcs, should cause a carresponding diminution in
the force of the current uen'erated.

Nulmerous contrivances for bath of these purposps have heen
already carried ta greater or less perfection and efficienoy, aud it
is manifestly possible by sncb means ta secure immnnity frotn
riaks o! this"sort.

Tite securing af adequate insýulation for the condncting wires
in viaw o! the endless ramnifications of telegraphic aud tel, phonie
systeme,. ta say uathing ai the other conductors fanai in ail
buildings is a problein of rio smail difficulty. One important
general principle would seem ta be the equsi insulation af the
returu as well as ofithe outgoing wvires, as well as of the machine,
sud the avoidance af ahl groundà connectian for aniy part of the
circuit. Another general mile would be the senaration o! ont-
gaing snd returu wires as far as possible from each other ; and
yet another, the continuons insulation of conductars leaving no
vuluierable places aven where danger would not directly result
from accidentai contact.

Fully ta discuss ail the details of thia snb-ject, would be impas-
sible within the proper limits af sncb a note as the present, and
1 will therefore only say iii conclusion that, with weil matured
plans and skillful sud intelligent provision, ail thase dangers niay
be provided againat and electric lighting may be made as sàfe as
that obtained by gas or by candies ; but without such care sud
ju(lgment the use o! eiactricity on the grand scale either for
lighting or for transmission of power, would involve serions ad-
ditions ta the risks which accompany 8o many of the conven-
ieucés which constitute a large factor of aur modemn civihiza-
tian.

What 1 have bere written is but a fragment of the entire sub-'
ject iuvolved and at some future time 1 hope ta fill ont sud com-
plete this preliminary sketch. -Prof. 1h ntry Mortnii ini. the Sai-i
tary Enqgineer. ____

ONE MILLION LINES TOITHE INCH.

Mr. (I. Fasoldt says, in a latter ta the 1merican Journal of

1 have mnled plates up ta 1,000,uoo lines ta the inch, ona a!
which. wag purchased by the 'United States Government o!

Wahnton.
Ths ltsshow hunes truly and fairhy ruled, as fair as leuses

-are able ta resolve, aul aboya this point the spectral appearance
o! the bauids in regniar succeeding calars (when examined as an
opaque object) shows, bayond doubt, that each baud contains
fairly rnIed lines up ta the 1,000,000 band.

1 do not believe that 1 will ever attempt ta mile lîigher than
e 1000,000 hunes per inch, as from îuy practical experience sud
Sjud gemeut, 1 have couclutlel that that is the hurait o! rnling.
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