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¥  WHAT ELECTRICIANS MEAN BY “EARTH.”
By Svonuy F, WALKER.

PERIIAPS 1o science has o more puuling nomenclature than electncity,
Electrical engincers have named their uaits afier the great men who have
worked in their ranks, and by so doing have perpetuated the names of those
men, as possibly nothing clse conld have done,  But the names themselves,
volts, ohms, amperes, farads, &c., are sad stumbling blocks to those who
would like to know a little of the science, but who have not ime to make a
set study of it. .

But of all terms used by electrical engincers, probably *‘earth” is the
most puzzling.

Even the tmined clectrical engineer, the man who has spent a large por-
tion of his life in the service of the science, has somctimes to think what is
meant by *‘earth,” in a particular case, How, then, can those who have
not studied the subject follow its different meanings?

In the early days of clectric scivnce, before we knew anything like as much
of it as we do now, and when its use was confined almos. entirely to experi-
ments shown'in the laboratory, we had not these difficulties.

In those days “*earth” nicant earth, and nothing else.  Electricity being
looked upon then as something very much hike water, only that 1t flowed in
wires instead of pipes, 1t was natural to refer to mother carth as the great
natural reservoir of electniony, As it a5 well known, you can always
procure water i you dig down far enoughh m the carth, and the
earth will always soak up or carry off, more or less readily, all the water
that may descend on it.  So, too, the catly clectnicians found that by con-
necting one side of their frictional machines to earth—in this case the floor
of the room—they could go on generating clectricity as fast as 3t was dis-
charged from the prime conductor. They found, too, that connection to earth
in the form of their own person was fatal to a certain class of experiments.

Later on, also, when it was discovered that an clectric current sent
through a wire carried above the ground would return to the place of
generation through the ground, the same iden prevailed. Old text books
tell the student to regard a galvanic battery as an apparatus something like
a.pump drawing water from a well, able to draw an inexhaustible supply

_q? electricity from the ground at one place, and to pour clectrictty into the
ground, ad infiritum, at another place.

& study of old text books, and even somie mcdern ones, will play rare
havoc with the 1deas held about * earth’ in connection wath electric hghting
supply, forinstance.

In charging the electrophorus, for example, the student s told to put the
brass plate to *‘carth ;" to discharge it, wn fact, by touching it with his
finger. And the plate was, and is, so discharged. Fancy trying to dis~
charge a 10,000 volt transformer in that way.

About the time of the advent of the telephone, 1t began to be reahised
that the part played by “earth” as a return for telegraph circuits was not
exactly what it had been supposed. It was gradually recognized that the
return current passed through the surface of the earth's crust, using what
ever paths might be open to it, very much in the same way that the current
passed in the wire forming the other portion of the circuit above ground.
The only difterence between them was that, while the locality of the current
passing in the wire was fairly certain, that of the current passing through
the ground was not so certain, A portion of the relurn current from
Manchester to London, for instance, might go round by way of Glasgow o1
Aberdeen, if there happened to be a path for it by either of those routcs.

The development of the telephone, with its often troublesome ““cross
talk,” which was traced to earth connections, in a great measure gradually
drove the old ideas of the reservoir quite ont of the field, E:_ecally was
this so when it was reported from America that messages sent sn onc tele-
phone wirc had been beard on another telephone wire separated six mules
from the first, the only possible connection being the earth®s crust to which
both wires were connected,

Gradually it came to be recognized by practical men that *“carth” censist.
cd of the conducting matter, such as moisture, wineml vens, &c., held in
the earth’s crust, with any metals buried there.  But then came another
troublc over this question of carth. How did *‘earth,” affect a lightning
discharge? and what was *"carth” for a lightning rod? Surely the old idea
held good here?  Lightning came down the copper rod to **carth,” and
was discharged. Unfortunately, lightning does not always behave in tlns
proper fashion.  Prof. Oliver Lodge has rearmnged our ideas upon this
point, He has even maintained that the *carth” our forcrunnars worship-
ped is rather a drawback than otherwise. Somec of us sll belicvein *earth
for lightning rods, though we prefer it of a different form usually to the old
patterns ; our views in the matter being based upon what we have learnt as
to the usc of the conductors in the earth’s ciust and in connection with
other apparatus. . .

And, now, when we are congratulating ourselues upon having at last
reached the dignity of supplyiing clectric light from generting stations,
just as gas has been supplied during the memory of the oldest of us, comes
sscarth” again, but it mecans somcthing quite different, and yet the samnc.

Now, if 2 man standing on the ground touches &a clectric hight wire
carrying a high teasion curreat, and Teccives a smart shock, he is said to
have **carthed” the line, or thc clectric light service through his body.  So,
to0o, when a naked copper wire, used for delivering current to a scries of
arc lamps, touches an jron lamp-post, and thereby interfercs with the work-
ing of the lamps beyond, it is said there is **eanth” on.  Again, when the
possibility of users of cdectric light, who are supplicd by high tension cur-
rents, geiting shocks is discussed, we ate shown various devices for putting
the circuit to **earth,” should such a contingency arise.

But in these cases the meaning of *“*carth,” though sufticiently the same
2s in those previously noticed to warrant the retention of the name, is really
quite-different.  “Earth” is not necessuy in these cases, as it was in the
early days of electricity, with frictional machines. Nor do we use “*earth”
to save us one cable, as we do with telegraph wires, and as we may with
telephone wires,

It is true that in @ recent lawsuit over some electric lighting patents
“earth” was brought very much in evidence , but it was shown that what
was meant was an uninsulated metallic return cable, and that the cable
might be insulated if you like.

It is also true that certain electric tramways in America, and in this
country, use what they call *‘earth" for thele return current ; but they do
not mean “‘earth” in the old sense—they mean a set of conductors, the rails
that happen to be on the ground. In electric ighting work we get as far
away from **carth” us possible,  To any but electnical engineers of consider-
able experience A recent report that has been made by a Board
of Trade inspector must be exceedingly puzzling.  Shocks  were
obtained from the water service in a house in St. James, and a gas meter
bad one of its sides, which rested against the damp wali, caten through by
electrolytic action. ‘The water and gas service 1s referred to as being
several volts above the conduit in which the cables of the Electncity Supply
Company were laid ; and further on it is stated in one patt of the report
that eanth, which should be absolite zero of clectrival potential, had a dif-
ference of 190 volts with one of the supply mains, the normal pressure of
the service being 220 volts > What does all this mean > What does **eartu”
mean here?

In connection with electric light supply, where two insulated cables are
used, “‘carth” may he taken to mean any conductor, such as water and gas
pipes, iron conduits, &c., that may be present in the ground, and which are
all more or less «dl in electrical connection with cach owher, by reason of
the moisture which is held in suspension in the soil, as well as in bricks,
wood, and even in the hardest stones present.

But, and here 1s the point where this “*carth’ varies from what we called
“earth” before.  These masses of mctal, damp ground, &c., should have
no connection with the ¢lectric lighting service at all; they are at absolute
zero, because they are, or should be, absolutely neutral.  Whenever they
becomie connected, citier directly or indirectly, with any portion of the
electric lighting circuit, they are no longer at zero of electnical potential, be-
cause no longer neutral, and form part of the electric highting system, just
as if they had been regularly caleulated for and laid as the cables wese. and
the danger, when such a connection exists, is not from any reservoir having,
been suddenly tapped, as a water-bearing fissure may be in a nune, but in
the suddenly bringing within the influence of the electrical pressyre created
at the central station, of a system of conductors that are of uncer ain and
varying mcasurements, and quitc beyond the control of the engincer,—
London Etectrical News.

SPARKS.

Mr. O, Higman, of Ottawa, has been appointed by the Dominion Govern-
ment Inspector ot Electric Lighting and isat present engaged in formulating
rules for governing the installation and operation of electric plants.

At the Windsor Hotel, Ottawa, Ont., recently, the Mayor and a nuniber
of other notable men were invited to partake of a banquet, the components
of which had been cooked to 2 nicety inan clectnical oven, tocated at the
car sheds, where the cumpany afterwards had the pleasure of mspecung i
A local paper gives the following description of the cooking apparatus.—|
**The oven is of brick, about six feet wide, and somewhat deeper, and about
six feet high  In the lower part of the oven are two Ahearn heaters fed
by a wire from the Chaudiere Electric Light Cumpany, guing & power of
fifty volts, There is no water about this system, as in the house heating.
It is just the dry heat.  The maximum varmith produced by the two heat-
ers is literally sufficient to roast an ox so intens# is it, but of course can be
modificd away down, and that easily. The beauty of the new system is
that everything so cooked is done equally all through. There is no scorch-
ing in one part and half-done-ness in another part. “To avoid loss of heat
by opcning and shutting of the oven door in cooking there are at the side of
the doors peepholes, as it were, protected by heavy plate glass.  The pro-
gress of cooking can thus be watched without cisturbance to the articles be-
ing cooked,”

1Vith the assistance of the Provincial Secretary the town authorities have
reached an agreement under which the _Port Arthur clectne rulway will be
extended to Fort Witiiam, The agreement provides that Fort William West
will have a railway in full operation by next autumn.  The whole length of
theline will be cight miles, and a certain number of cars will run continuous-
ly from one end to another every day.  Certin provisions were made as to
Fort William taking a joint ownership if 1t so clects, and certain protective
clauses were put in guarding Port Arthur’s interests o the event of the por-
tion of the road within the limits of Fort William being taken over by the
municipality, Port Arthur is to hase the right to run  the road for 20 years
from Dcc. 1, 1893, At the cnd of that time Fort Wilkam may buy the pro.
perty of the rmulway which lies within ts own himits at a valuation 1o be settted
by arbitrators.  The railway plant and propeny are not 1o be taxed by the
council of Fort William, Until Fort William pays for ananterest in the
road, the road is to be managed by the council of Port Arthur, who shall be
entitled 1o the whole income derived from the milway.  The line when com-
plicted will be a great boon 1o the citizens of Fort William and the large
number of people who have occasion every summer to pass through that
ltocality.
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