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If o station is wsing 3.5 watt lamps and had absolutely steady
voltage, an averare life of goo hours could be expected, I the
voltage however, is two per cent. lugh, this life is reduced to 500
hours, aud the efticwency increased 1o 3.27 watts, I however,
the voltagre is four per cent. high the hite is reduced to 530 hours,
and the efliviency mereased to 3.05 watts. Though the candle
power is iereased, the total watts consumed is not propostionil
and the station suffers doubly in consequence,  Four per cent in-
crease m voltage of a sixteen candle power lamp ancreases the
hght enntted about 20 per cent.

This table will probably impress on central station managers
how vitally important it is to know the voltage at which their
Lunps are operating upon different portions of their lines. Un-
less the regulition througzhout the system s anasually uniform, it
is most profitable to have the entire system divided into sections
or zones, ind order lamps of different efficiencies adapted to give
the hie settled upon as desirable.  If the fluctuations are come
paratnely the same in the different zones, then the same efliciency
can be used, only the Lunps should vary i voltagre, the voltage
to be used to be the same i cach zone. The manager in-
mediately states that this causes too much confusion, ete,, yet it is
srood business, and is a4 no more confusing problem than many
others in manufacturing.  When a method like this is carried out,
very black lamps would disappear, average life be greatly ine
creased and customers would be much better pleased.  Take a
customer upon your lines where the voliage is four to six per
cent high, not to speak of twenty per cent. as is often found, and
when vou replitce burned out Lumps what is the resolt; the new
lamps may emit from twenty to thirty-two candles and the ofd
lamps eight to ten,  Natorally the customer complains that the
old Inmps are worthless, and to keep peace, you replace these
also and he starts with practically all new lanps, the same trouble
to be gone through with later on.  In the meantime you itre apt
to write the wmanufacturer that his kunps are blackening badly
and return these specimens as faie samples.  Troubles arising from
causessinulartothishave forcedmanufacturersoftentimes, whocan-
not or will notinvestigate the trouble, to send out their lamps uni-
formly of a higher voltagze than is marked on the labels.  This is
in one sense self’ protection which the manufacturer is forced to
do if he wishes to retain the trade which is often at such « dis-
tance that he cannot afford to investigate personally,

Mast Lunps imported from the States to-day, are much higher
in voltage thanindicated onthe Iabel,  Yet the central, station if it
has not due regard for the light emitted, will be pleased with the
famps as they way last almost indefinitely.  The most welcome
information . manufacturer can receive is to the cffect, that a
central station does not wish a lamp to last forever so to speak.
Consider for a moment how small the expense of the renewal
item is under normal conditions.  Assuming only six bundred
hours average hfe at the low average meler rate 6/10 cents per
lamp hour the income is 3.60. Good latps can be purchased for
20¢. cach or less than 6% of the income.

When lights are furnished upon the flat rate basis, and  the re-
newals are paid for by the consumer, highly efficient lamps are
not desirable.

When central stations will determine intelligently the proper
efficiencies of lamps which they should use, and take means to
hold manufacturers to their specifications, then their lamp re-
newal account will considerably decrease and the legitimate
lamp maker prosper proportionally.

Below is given another table of current in amperes taken by
amps at various voltages and candle powers at different effi-
ciencies, which may be found useful for reference.

CURRENT IN AMPERES TARKEN BY LaMPs AT VARIOUS VOLTAGES
AND CANDLE POWERS.
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Before describing the Nernst lamp © will say in telerence to
220 volt Liimps that great progress  has been  made m they
manutacture during the past year or two, but that little fuvther i
necessary in makiog them more eflicient betore they will be on
par with t1o volt uups.  In addition to this, plants must be in-
stalled calling for a range of 220 10 240 volts before the cost ot
the amps can be brouglit to its proper level by the ma mbae-
turer.

Duringy the past year vague rumors have occasionally been
witfted acrass the water of the discovery of a new light, although
details of the discovery were entively lacking until Mr, Swinburne
delivered his now famous lecture before the Sociely of Arts in
London, Febraary Sth. T will quote from this lecture afow de-
scrintive remarks and then give some criticisms of the tamp fiom
other gources. Mr. Swincburne in speaking of Nernst's dia-
covery says:  ““Nernst's like most great imventions, is exceed-
ingly simple as soon as it is understood. The efficiency ol an
incandgscent bady, as far as radiation goes, depends simply on
temperature of the tilament only, providing there is 0o foss by
convectlon,  The carbon will not stand a sufticienly high tem-
perature. Nerost therefore chose o material that would ~tand
higher temperature than carbon, and his material has the inci-
dental advantage, that its specific resistance isno high, that stronyg
rods can be used for high pressure instead of thin filunents,
Nernst tikes highly refractory oxides s his materiale It does
not seem promising, beciause such oxides are notoriously good
insulators,  But such insulators are electrolytes  when hot:
Nernst therefore, lieats the rod to make them conduct, and then
hieats them electrically, preserving a temperature which is within
the limits that the waterial can bear without softemngg, * * ¢
The material is worked up into little white rods.  Each rod 1
mounted on two platinmn wires, 2t little paste made of refractory
oxides beingr applied to the joims.  The little rod with 1ts two
wires, is then mounted in holder which fits ordinary electric hght
fittings,  As the rods fall in resistance as the temperature -
creases, after the manner of electriolytes, an increase of current
produces a decrease of resistance.  This tends to grive some in-
stability in running in paratlel on supply circnits,  This instabiliny
is corrected, as in an arc lamp which has analogous properties
due to a different ciause by a series resistance.  The Nernst rod
has thercfore a resistance in series,  This is made up of exceed-
ingly fine wire, and for ordinary circuits amounts to 10 or 12 per
cent, of the whole resistanceot thelamp.  The consumption, m-
cluding the resistance is 1.5 watts per candle for arge lamps, and
1.6 for small lights of low pressures. In small or low pressure
lamps the loss of heat at the ends is larger in proportion.

Such alamp as T have described will not lght up of itself, for
the rod is an msulator when cold. The simplest way to start it is
to warm it with a match, or better witha small spirit lamp.  Such
a lamp as this is not only very cheap as regards first cost, but
economical in running.  The life of rods, running at an efficiency
of twa-thirds of a candle per watt, including the resistince, is ai-
ready more than 500 bours in good specumens. If the Nerast
lamp advances as much in the first years of its existence as the
carbon lamp did between 1880 and 1882, it will <oon be
made so well that the rods will last a lifetime. When the rod
is worn out, & new rod with its little mounts is all that is re-
placed. The whole lamp is not throwa away atall.  The small
lamps and the lamps of medium size are in practice started by a
heating resistance.  This is arvanged close to the rod, and in
shunt toit.  As soon as the rod is hot enough to conduct, its
current works a tmy cut-out in the resistance circudt.  In large
lamps the heating system s & httle more eldborate, as the resist-
ance arrangement 18 arranped as a sort of hood which covers the
rod.  As soon as the rod conducts, not only is the resistance cie-
cuit broken, but the clectro-m-gnet lifts the little hood clear off
the rod.  In all these forms, the rod and its mounting are replace-
able without interfering with the rest of the lamp.”

The above extracts give a very clear idea of the Nermst lamp,
as first descnibed to the public by those interested in promoting
large company for its exploitation. There arc however scrious
practical difficalties involved in the practical operation of these
Iamps at the present ume.  Assuming however for the wake of
argument that the Nernst lamps can be operated successfuly in
practice, the relative cost of this operation compared to arc and
incandescent lamps is what chiefly interests the central station
manager.

The English Electrical Review recently published an asticle by
Mz, Jobn L. Hall upon **The Nerast Lamp vs. The Are and
Incandescence Lamps.” 1 quote for your information at part of
this article, giving comparizons in cost between the Nernst and
Arc lamps.  These are the only figures that have been 1ecenly
published.  After speakingof variousmethods oflighting, Me. Hall
writes :  **But at present the position of the various illuminants
may be summed up as follows :—

t. The Welsbach system is an advance over the ordinary
method of lighting by ryas.

2. The enclosed arc lamp is an advance over the open arc.

3- The Nernst system is an advance in incandescent  light-
ing.

The clectric lamps arc placed in the order they will occupy in
regard to cost of maintenance, for as the Nernst lamp supersedes
the caclosed carbon lamp, »0 does the aire lamp supersede the
Nernst lamp.

Mr. J.Swincburne, in theprospectus of the Nernst Electric Light,
Limited, states that : ** It will, | belicve, oust the are lamp in
ncarly all cases.”  On examination it will be found that it will not
oust onc arc lamp at presept in use, as the following particulars
will show :



