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wafted across the wvatcr of the cliscovcry of a ncw liglit. ai-
tttitigi detuils of the discovcry wcrc cntircly lacking manil à1r.
Swiburnc deiivercd his tiow famotis lecture before tie Society
of Arts in London, February 8tIî. I wiii quote front thtis lecture
a fcw descriptivc rcinarks and theu give seule criticismns of tite
iaunp froni other sources. Mlr. Swinbune in spcaking of
Ncrnist's discovcry says: " Ncrnst's, like înost great inventions,
is excccditigly simple as soozi as it is understood. The efficiency
of an incande±scent body, as far as radiation gocs, dcenis
simply on temperature of the filament onIy, praviding*therc is
lio ioss by convection. The carbon viii nlot stand a surnicientiy
iiî tcrnperatuirc. Nernst therefore chosc a natcrini chat
wotiid stand Iîighier teriprature titan carbon, and bis inaterial
lias thc incidentai advantagc, that its spccific resistance is s0
high, tliat strong rods can bc uscd for higli pressure instcad of
thin filaments. Nernst takecs lughiy refractory oxides as bis
nînteriai. It docs not sccm promising, because such. oxides arc
siotoriousiy good itîsulators. But such, insulators arc clectra-
lyics wlicn hot; Nernst thercforc, licats the rod to makec themn
conduct, and then hieats them clcctrically, prcscrving a tempera-
turc which is within the lintits thiat the materiai can bear with-
out softening. * * * The inaterial is workcd up ioto, littie
white rods. Eachi rad is inountcd on two piatinum :vires, a lit-
tie paste omade of refractory oxidcs being applicd to the joints.
Tlîc littie rod witli its two :vires, is thicn mountcd in hoider
whicli fits ordinary clcctric liglit fittings. As the rods fall in
resistance as tc tcmperature incrcases, aiter the manner of
ciectrolytes, an increase of current produccs a decrease of re-
sistancc. This tcnds to givc sorte instability in running in
itaralîcl on supply circuits. Thtis instability is corrccd, as in
an airc lump which lias analogous propertics duc to a different
cause by a series resistance. The Nernst rod lias thercfore a1
resistance in stries. This is made up of cxceedingly fine :virc.
and for ordinary circuits amounts te i0 or 12 per cent. of the
whoie resistance of tue lamp. The consumption, including the
rcsistance is z.5 watts per candie for large iamps. and 1.6 for
smnall lights of iow pressures. In smali or iow pressure iamps
the ioss oi hecat at the end! is larger in proportion. Such a
lamp as I have dcscribed wiii nlot light up of itscif, for the rod
is nu insulator whcn cold. The simplest way ta start it is to
warrn it with a match, or better :vith a sotaîl spirit lamp. Such
a lamp as this is flot only very cheap as regards first cost, but
econoinical in running. The lufe of rods, rtinning at an
cfficicncy of two-thirds of a candlc pcr watt. including the re-
sistanice, is aiready marc titan Soo hours in goad speciniens. If
the Nernst lump advances as much in thc first years of its ex -
isttnce as the carbon lump did bctwecn MSo and 1832. Lt :vill
soon bc made so well that the rods :vill iast a lifetime. Wlhcn
the rod is worn out, a ncw rod with its littie moi~ts is ail that
is rcplaccd. Thc whoie lamp is flot thrown away at ail. The
sinall lamps and the iamps of mecdium sir;c zrc in practicc
started by a lieating rcsistancc. Titis is arranged close to thc
rod, and iii shunt ta it. As s000 as tue rod is flot enough ta
coi:duct, its current works a tiny cut-out in the rcsistantu cir-
cuit, It large lamps the heating systemn is a litil more clab-
orate, as the resistance arrangement is arrangcd as a suit of
hood wlîicli covcrs tc rod. As so00 as the rod conducts. nlot
oni:' is the resistance circuit broken, but tc clectro-magnet
lifts tc littie hood cicar off the rod. In ail these farîns, the
rod and bts înouniting a.rc replaceabie without intcriering with the
res:t of the iarnp."

*l'le above extracts give a vcry cîcar idea o! tlic Nernst
lump, as first described ta the public by those intercstcd in pro-
înoting a large companty for bts exploitation. There are how-
cver serious practical difficuities involved in thc practical opera-
tion of tese lamps at the present tinie. Assuming ltowevcr for

* the sake of argument that the 'Nernst lamps cao bc operatcd suc-
cessfully in practice, the relative cost of titis operation corn-
parcd to arc and incandescent lamps is :vhat chicfly interests the
centrai station manager. The English Electricai Reviewv

ccntiy published nu articia by Jolin I. Hall upon " Th Ncrnst
Laimp vs. The Arc and Incandescence Lamps." I quote for
*otir information a part o! this article, gbving comparisons in

cost betwcen the Nernst and arc lamps. Tltese are the anly
figumcs that have been rccently publishcd. After speaking of
varionts încthads af lighiting, M,\r. Hlall wvrites: " But nt prescrit
tc position af the various illuminants înay bc summed up -as

follows. i. The Welsbacli system is an advancc over tc

orcliiary metitad o! ligltting by gas. 2. The cîtclosed arc launp
is an advancc over tîte open arc. .3. Tîte Nernst systent is an
zadvance in incandescent iigliting. The ciectrie lanps arc piaced
iii tce order îiîey wiii occupy in regard to cost of maintenance,
for as tc Nernst lamp stipersedes tic enclosed carbon lum:p, so
dots tc arc lumnp stipersede tue Nernst iînp." J. Swinburnte.
iii tue prospectus ai the Nernst Elcctric Lighit, Limited. states
tat: "« t wviil, I believe, aust the arc lamp in ncarly ail cases.*"

On examination it will be foîtnd that it viii flot oust anc arc
ianîp ai present in uise, as the !olaowing particulars wiil show:

The Nernst lamp is said ta give i c.p. for an expenditure o!
1.5 watts. The arc lamp (2,oo0 n.c.p.) absorbs Sao watts and
actually gives i,200o c.p. The Nernst lumip ta give 1,200o c.p., :vili
reqtiire an expenditure afi ,8oa watt!, or 3.6 timies more encrgy
titan the arc lump; î,Soo watts = i.,. kcilowatts per hour, which
wliI cost to the consuniuer 3.6d. per k.w. per liour. 'fli arc lamp
absorbs o.5 k.w. per ftleur, and titis at i3d. pcr unit equals L.5d.
These figuîres are for public lighting; for Private consumers the
cost is, ai course, incrcased. Allow a libera i amount for carbons.
triîîîming and clcaiting, e., say, o.5d. per lieou.-. then there is
1.5 + 0.5 = 2d. per htour as tue cost ai tue arc iamj, cg-:.st
3.6d. as the cast ai tc Nernst lump. The figures given above
arc for the open arc lump, but for thc encloscd arc lamp the cast
woteid be about x.6d. against 3.6d. for tue Nernst laump. In other
words, itxstead af aur corporations runniing their street arc
lamps for, say £1î8 per annum per lamp, thcy wvill, by adopting
the Nernst lamp, run them at £64, or spend £46 morc per
lamo).

It :vili therefore bc considerable time bcfore the municipal
clectrical enginei is found who will bc rcady and wviiiing ta
corne forward and suggcst tue austing ai the arc by the Nernîst
lamp. The Nernst Eiectric Liglbt, Limitcd, prospectus further
smates titat " there is lia difliculty in running in parailel an î,oo-
voit circuits wititout transformers." ht wiii bc of somne intercst
ta the clectrie liglît engineers ta flnd the i,ooo-voit circuits
without transformers amongst tue ciectric iighting statians.
Hlowcver, tic mncrits of the 1,oao-volt lamps cao bc considered
as against tc arc lamps. Suppose tite advantagcs ai the
Nernst laînps arc considercd ruining in pnrallci on 1,ao-volt
mtains. Is tîtere any cconomy in conductors ta bc -secured under
tiese circumstances ? Take a section of, say. 2o arc lamnps, witlt
trazisformers, running in paralici and cotrollcd froni a sub-
station. The curreot rcjuircd will bc

2o x 500 watts
=5 amperes primary current.

2,000 volts
F'or 2o Nernst lamps tht current wvill bc

20X x ,300
_____ = 36 amperes prioîary current.

1,000

Thus it wili be seen titat, taking the most favorable condi-
tions set down by the prospectus of the company for the Nernst
lanmp ta campete with thc arc lamp, a cable ai seven (7) times
the sectional, arca wiil bc required. in addition ta the trans-
former, for theot ta run an cxisting installations where the
E.M.F. is 2,000 valts. The cost a! the lamp cases and pasts
now remains ta be considercd. ht nay be taken that the lamp-
posts wviil cost about the sane in bath cases. The arc lumnp
coinpietc, xvith iîàod and globe, cests, say, £6, and tc Nernst
iamp £z. Titis appears ta bc a fair price, allowNing for promo-
tion anticipations without actual figures as ta cast. The first
cost, anid xnaintznanice for 12 months, may now bc cansidered,
voltage 2,000 lamps in paralil:
Arc lump and transformer, say ........................ £12
Sny cost o! cables .................................. 3
.Maintenance for tweive months ................ 1....... 18

Total cast....................................£;33
Nernst lanîp and part cos. o! tranîsformer situate in sub-

citambcr (voltage 2,000 ta 1.00o) .................. £ 3
Cost of cables ...................................... 21
Maintcnnncc for twclve months.......................64

Total cost ................................... £88
Thec are otîter considerations of cost, such as conduits.

depreciation and interest on capitl outlay. :vhich the eIectrbcaf
cngincer wvili obsere arc not in favor o! the Nernst lump, and
se they arc, in kindness, omittcd. To sumrmarize the forcgoing
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