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sioîî, tic introduction of îîew applicationis, tilt perfect-
ing af metliods, designing and inventing, lie resigns to
others. With the man, however, wvho bas dcvoted
thrce or four ycars to a careful study of matlîeiatics
and the direct an.d related principles uîîderlying the
science af electricity, it is different, for though lie rnay
stili have some difficulty in iolloing electrical advance-
ment, lie is flot wholly at sea. It is best, therefore,
îlîat the college student slîould pay special attenution
to those parts af his wvork tlîat are tisually classed
under the liead of theory. It is true tlîat lie may flot
do as wvell at first when he starts oît in bis profession
as the graduate o! a school wvhere more attention is
given to the practical side, but hie will more timan miake
it up in the long rain. It is a case of slow, but sure.

Anotht. objection to the ciass of practical waork
befare ment ioned-foundry, machine slîop wvork, etc.,
is that, in clegit is usually under too artificial con-
ditions, and is therefore not of as much value to the
engineer as if he had obtaincd the experience in actual
machine shops, etc., undcr normal conditions, and
especially is îliis truc ini questions of the commercial
value o! the work dore. 'Morcover, sîîidents may ob-
tain this practical experience, or a large part of it,
before graduating, for ini most colleges there is a long
summer vacation ; in aur own in this city tlîey have
five months, and the students are especially advised to
and most af theni do, obtain employment in variaus
works, mechanical and electrical, and sa supplenient
their course in a valuable way. An electrical student
slîould, if possible, obtain his experience in an dlec-
trical machine shop for constniction or repairs-tlie
more general the work the better-arîd in this wvay lie
will bc obtaining mechanic-al and electrical practice at
the same time.

WSe have flot the time now to go with more detail
inta the work of the college, or consider ivhat subjects
should or should flot be includcd in the course and how
they should be deait with. The importance of the
laboratory as an educatiorial aid is generally recag-
nizcd ; a good library is also a great hielp, and in our
day of such rapid advancement the clectrical journal
is indispensable; but a wide-avake staff and students
that vizan business are the chief factors in the -icccss
ai any colleg-c.

SOME 0F TuME CAUSES OF INTERRUPTION TO
TELEGRAPII CIRCUITS.

A PAPER REAI> IEFORE VI1E CANADIAS LLTuiA Su
CIATION, DY F. C. RO11ERTS0N.

A telcgraph systemn, %vith lts hies stret,-hing oiver
country ini different ditrctîcns, c.unnec.tîrg duilcs, tomns
"~nd '.illagcs, is tu sonie, citent at the nicrc.y of the tic-
inentS, with its batteries, instruments and wircs, It is
constantly subject to disturbance froîn varîuus causes.
The substance of this paper as a brief Jc:bcriptawn o!
&omne o! the cummon formns of interruption qusuaîI>
called tetroubles"> which are cxperienced on tclegraph
circuits.

The troubles usually met wvith in the operatiun of
ielegraph circuits arc, of îlirec kinds, and are knon n as
Ithe break"- (oi optn), IIthe ground," and -h-ros
Tilt circuit is said ta bc I open' %%lien its cuntlnuitl is
broken and the current prevented rtum cul..ulating,
Igraninded - when there is an abnormal cicatrical con-

nectiun bcîwee-n the graund and tlheearth,aiàd *crussed'*
when the Ni.c is in connectiçn v. ith anuthui ilnc upon
which there is a currcnt o! electricity.

A circuit niay be opetned in various Ivays. for in-
stance, by the b'reaking of the line, breaking of tIre
mnagnet %vire of a rcia>' outside o! bobbin, a loose con-
nection ait a binding post, displacenient of plugs in
switchiboard, or by a key being accidenta!>' leit open.
A break in #,le line wire generalîy occuis during vcry
co!d wveather wlien the wvire is contracted b>' the Iow
temperature, causing a greater strain in it, and is olten
found at a point where the wire had been kinked, or at
a joint which in making had been twisted s0 tighlîty as
ta cause the ivire ta be partially severed. Breaks are
frequenti>' caused by a tree falling on tlîe line, wvhich
usually takes place during aviolent wvind storm, aithougli
sometimes thraugh carelessness ai woodmen in fehling
trees. Sîcet storms are very destructive to the lines,
aoving to the excessive wveight due ta the ite adhierixîg
ta tIre wires, wvhich frequently causes tlîer ta break, or
the alignment ta become distorted. Pales carrying a
large number af wvires have frequently been known ta
break down under the extraordinary iveigbt due ta ice
on the wires. Sleet stormns general over a large area ai
country, af such severity as ta damage Unes, are for-
tunaîely of rare occurrence. The circuit is sametinies
found ta be open in an Efce, and might be traced ta a
broken connecting wvire> broken relay wire, loase bind-
ing screwv, but more frequenthy ta a braken key, o 'r a
plug out af position in the switchboard. The circuit is
soxuetimes found ta be open in the battery, due ta a jal
brcaking and allowing its solution ta escape, a zinc
falling [rom its hanger ta the bottomn of the jar, or the
wire connected ta the copper element becoming de-
taclied. There is a kiîîd of trouble wvhich takes the
formn of an cxtraordinary and variable resistance in cir-
cuit, whiich is sometimes met with on aid lines, the
source af wvhich usually is a rusted joint, or a joint on a
portion ai the line in which there is no tensile strain.
During dry iveather these joints cause the resi stance ai
the %vire ta be much increased, but during a tain the
joints become wtt, impraving their conductivity.

Grounds an the wires are of more frequent occur-
rence thian breaks or crosses. AU ground faults con-
tain more or less resistance ; when the resistance ai a
fault is very small, the connection ai the ]zne with the
earth caused thereby is comparatively perfect, practi-
cally dividing the Une at that point inta two circuits
and preventing the current from the battery at either
end af the line from passing iurther than the faute but
when the fauît cantains considerable resistance the
connection %vith the earth caused thercby is flot suffi-
cient ta prevent a portion ai tht current from cither
battcry from passing the point ai fault, the %,orkin-
margin ai currcnt being that which finds ils %Vay pasLt
the point o! fault. Tht circuit in such case is vot
totalîy interrupted and signaIs may be exchanged
Ibetween terminal offices on the circuit by propcxly
adjusting the receiving instruments. Such a.fault is
calied a Ilpartial grouand,- or more comrnonly tcrmed
Zan 48escape-1

Although Ilsingle"I (or simplex) circuits may be
wvorked fairly wefl with a considcrablc and varyrisg
escape on the line (as the adjustmcnt of rccciving
instruments can quickly bc changcd by the operatar
ta, turrespond wvith the variations o! tht current),
quadruplex circuits cannat bc wvorked successfuîîy
under the saine conditions, tht varyang escape causes
the balance ai the instruments ta beconxe disturbed,
producing a mutilation ai the signals on the rcccivarîg
instrtumenMs
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