
TH-E CANADIAN E'cNGINEER.

A large percentage of the nunisiber of grounds
which occur -are fotînd either on the Uines in thc towns
throrxgh which they pass, or in the offices, only a sniall
proportion being found on the Uines iii the cotintry.
The wvire coraing in contact witlx a foreign wvire, suchi
as a telcplx3nc, cal! bell, or gtuy uire, is a very frequent
source of the trouble, thouig the circuit is v'ery often
gratinded at the switchbaard dliring a tliundcrsturnm by
lighitning fusing the inetal at tîxe air gap of the light.
ning arrester iii passing over to ground. Partial
frins oecapes, arc olten due to tîxe wire touching
thc branches of trees, andi are mare susceptible during
wet than dry weather, tîxe effect of the moisture being
to magnify tîxe escape. Highivay lises are more sub.
ject tii escapes of this kind than liues located on tîxe
riglit of way of a railroad, ow:ng ta the numerous
shade trees whicx tlxey encounter and the difficulty
experienced in keeping theni trimmned to clear the
%vires; owners of the trees as a ruIe object te any
extensive cuttirg of limbs which would tend to dis-
figure tîxe appearance o! the trees, consequcntly to
maintain a clearance the branches have te be frc.
qucntly pruned. If this operation were neglccted for
a long tinie the effect would lie manifestcd by the
insulation af the Uine deteriorating. In cases wlxere
trinîming cannet be donc, in order to clear the 1ine it
becomes niccessary cither ta replace the poles by highcr
ones, se that tire wircs will pass above tîxe tops o! tire
trecs, or to divert the line-by setting the poles out.

Crosses are not of such frequent occurrence as
grounds, and in manv cases occur tlxrougx soine
material defect in thxe condition o! tîxe lines. WVîres
become crossed usually during the prevalence o! a
wind starm, whuich causes themn to sway ; at long
stretches, especially wçherc the wvires happen te be
slack. they ni re easily cross. Frequently crosses occur
in consequence of a pin or tic %vire brcaking at an
an-lc in the line, an insulator working loose and rais-
ing, or a pin bcing pulled out o! cress-atin at a depres.
sien, ahlowing tdx-c wvirc to dcpart froni its parallel
position relative to the other 'vires. Crosscs caused by
a picce af small wvire or other nieralic object bcing
thrown àmongst the %vires often occur, and on accounit
of its obscurity the cross is with dilllculty found by the
linenian. 1 know of sevcral instances whcre .vires were
found to bc purposcly connectcd with a piece o! fine
wirc (evidcntly bypersons bent on mischief), in such a
manner that the finc wvire could not be seen from the
grotind. Evcntually in cach case a galvanometer test
was made and the cross approximately located ; the
lincmnan sent eut to the supposed locality of the
trouble was obliged to climb a number of poles before
finding it.

Wlien tîxe nature of an interruption is suic that the
trouble dees not remain an thc wire constantly, but
cornes in and disappears again at intervals, it is called
a Ilswing," and when the intervals arc long and the
lcngilà of tinie thxe trouble rernains is short, the inter-
ruption, though o! not so much consequence as regards
impeding tire working o! the Uine, is more difficult and
slow ta locate than if the interruption wcre constant.

Wlien two or more wvircs are crossed, unc of thcm
van be cleared by apcning the others at stations on
cach side of the cross. In case a through anid a way
wvirc are crosscd, it is customary to clear the through
wire by opening the way wire at the stations betwcen
which the cross occurs in such a maniner that said
stations may have communication on the way witb

tîxeir respective terminaIs and intermediate offices.
Sucli an arrangement is acconipUisled in the following
manner: Suppose two wires, ixuniber i and 2, rutining
wvest fromn terminal station A to terminal station D, are
crosscd between way stations B and C, of wluich B is
cabt and C wvebt o! the cross. It is requîred to clear
No. :z (tîe througx wvire) and grotind No. i (tlxe way
svîre), $0 that B3 can work, wvîtl A and C with D respect-
iv'cly. B3 opens the ivest end of No. i wvîre at thxe
switcliboard and grounds the east end %vitlx instrument
in circuit cast af tîxe ground~, C opens the cast end of
No. i lit lits bwitchibuard and grotinds tîxe wecst end
witlx instruments lin circuit west of the ground, thuts
that part ai No. i brtwccn stations B and C %will be
IIde.td,»* causing no interfurencu with thxe working ai
NO. 2. At tîxe same time the circuit in the portions o!
No. i between A and B and between C and D, will be
closed by means of the grotind connections.

Li ghtning coursing the wvares during a thunder-
storni has a strong tendency to do damage to the
instruments, and .vere it net for the prescnce of that
valuable arrangement called the Il lghtning arrester"
(wlxich formis an adjunct to modern cut.outs and switch.
boards) many relays would be burned out. 13efore the
lighitning arrester wvas invented tîxe custom wvas te cut
out tîxe instruments during a thunder stemni, but now it
is considercd quite sale to leave the instruments cut in,
regardless o! tdli starm. wherc the switch-board is pro.
vided witlx tîxis protection, and it rarely happens thxat

arclay is iound te be a damaged by lightning. The
tcndency o! tightning to, do damage is not cenfined to
the instruments ahone, poles on thc line in the country
being shxattcred and cross-arms splintcrcd. In this
connection it may be apropos to remark thxat the cas-
tain of modern line builders to provide thxe poles lit
intervals ahong the line witlx ground wvires may be
rcgarded as coînmendablc; thc arrangement appears te
give good resuits in txc capacity af liglitning-rod
protection te the pales.

Office main tliresespcciahly if insuhatcd with parai.
fincd cotton cevering, wvhcre allowed te rest in contact
wvith a gas pipe or grounded abject, are hiable ta become
grounded by lightning penctrating the insuhation and
caurbonizing it in its parîx, producing a conducting me-
dium and creating a permanent connection between
thxe main wirc and grounded object.

Durin 1 the brilliant display a! luminous streamers
cxhibited in the licavens eccasionally. and knowvn as
the Aurora Borealis, the telegraph circuits throughot
the continent arc more or hess affected by earth cur-
rents, wlxich become se severe at times as to entirely
interrupt communication. Tîxese carth currents con-
stanthy vary borîx in intensity and polarity, making it
inmpossible ta kccp tlxc instruments adjusted on circuits
having an cartx rcturn. It may be ai intercst te nmen-
tien thxat sorne tests wcrc nmade by Mr. William Finn,
ai the Western Union Iclegraph Company, on a Ne. 6
gauge iran wvre 213 miles long, cxtcnding from New
York to Boston, during the magnetic starm ai Juhy
i6th, xS92, which slxowcd that the abnormal current in
the wvire reached thxe Frcngth ai 133 milliamperes, and
the maximum difference ai potential ai the earth at
New York and Boston -vas 492 volts-sncb a high
voltage had net been obscrvcd during any previeus
storm. A wirc can be worked during amagnetic starm
by disconncctin- tîxe ground at cach end and substitu-
ting a wirc return instead, thus forming a metaîii cir-
cuit. I bcg lxere ta state that a quadruplex circuit


