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%%t mîatut bieisag neccs.aarily ret.ladd irt tîtoir action [wd..îpo a

t hrir fectl ma Ipoilive, and Nliglit frrnctaitsiii it Ilie moing pris ira.
Itdjci' no notiazeable error ; ti)(i'> majy be. Ojieriea aI %vill t'il

direct eurrenIa, or on alteritating currelt ti f cilier- tif Ilte %ttad.
ard freqîîe-cica. On allerîtatiag curreîtai the 1) %er faîctor of a
load tif tliese laiaît w,îîîld lie igh'l a4. comtpared %vitlt a ioad tif
lattlas ltavitag large matgîîet ,oils and core4, and il% Ille sitter tif
ittatinteit v'au titere aIllie.tr% Io ie litmng about mlîcit a lassai) b
.ttggestreîrs alttotgit Ile replit.'ilg o t til ccasional rî'gula-t.
uîmg qtrl woulp çîalieh titictî cliaper tchais thfe t eaietviîig of
tiaiîetý

.1side lron) Ilile ccolonirs or t'itckiscje îaîttjN restilliitg front tc
il iii'il lttî* of te enrboti% liey v''e~ ailles- adaîttages
pteculuar tIo ieaevs As .1 restilt oif tu Li elietlosure ile>'
liur quietlv, being frec frott lii'a'ing or ilamaiing even titigli ivat
.accuairlY adtjusted, and, as il is inaposible for sjaarks tiimilace
tueuir exit. ail 1,i.sible l'are risk iii elinlinatcd, a re;îîure whiclt

iineets4 mîth the uinanimous3 endlorsation of the Boards of Fire Uit-
dcrwvritcra gesteraliy.

l'y %irtuv of tite long arc wiiicfî is nctaintained ciore perfect dlis-
tribaution of the liit over large arcn4 is obtaittod titan ks possible
%villa opent are lanaps. Direct cuirreit lanîilas of the latter typie
e'xert tltîir gre.ttosl illunina.ýltiag effect tl -kt' -angle Of abouIt 45
dc'gri'c. front the vertical soc glial a very itenise ligit is sitcaable
withîn a radiais sliglatly t-xcecedttg the lieiglit of tite la uap. frot
site grotind wlailc bcyosid thi te illumainationî rapidly fals naway.

EIt-ielosetd laitapsl on the otltcr lîand sprcad iteur grays iiore horizon-.
tally. tIti-ar anagle of nmaxinmumt ittetsity bci11 nbout 7.c Jegree'a,
antd as a result tue laglt ks more rcgularly diitis.etl over a large
area aitd dof oe n4 aqunte tise forat of concentris: zoies of rapiti-

iv Jiiiiiusiaiiîg intcitsity.
l'lie- ec'oîotit% ire maiilenarnce itovever.affoird% lite iost Ntrikiîag

exataîjle tif thc advaaîiagcsi of encloz>ed lanîps caver site oapen and
lthe gains will i>c clearly noted by a conaparisoa of the two

isttt. A4 ani examp;lc we iay compilare tise maîintenanacec obs
,;f .;" watt opeon and eticlosed alternatiig current lasiaps opaeratiiîg
go Itouir% perda lie -crar oif 30 Jays, ass.utiing forilie foritra life
tif 14 itour% pier triai of carbotîs costing $310.oo lier ioovi, wiaile for
tue latter a life of8o flourj lier tritît ofezirboti.s costitg S.1o.oo lier
ititi. lin tii comp4rison lise ntatter of iittere trno dc1îreciutio
alloîvance niay bc çinissd on tîte asuaiii liat it .. vill hi

%imiar ira caria case and ilius ilerc grenaitas to boe calculaîcî ltit-
ciast of carboiis and irinatlitiig.

As tîte opent lanp requires two aew% carboras per trin il wvili iri
-a )-car sîtorefore, i Illte abocve basis of io.lîour ratn% lier day, arc-
uluiro soitte 201 pairs tif carbons, cosîitig $S'.eo; on the oter
bantd Ille~ eitclosed lassaia requircs, but oito Iîw carbon lier Irianî
aadtai a vi-ar wvill consuine but 46 cariionts, costing $13- %0 Itat
it% atîntiaýl 'uasig of%çonte $17.42 per lanalib' effecti'd by cite uase
tif Ilte enclosed tani1as.

Tîte cisî of trinimnaag wvill dc1aend largely lapont local conaditions
btat iso ntay aI.sunte tliat one fnia al S2 perta daa traitsa onae
liuuîired l tidtt i:ari 1  or one-i.lfa-; cîaîty ctciosed lanilis, wiiicit
will itake the cot lier trim, îlaereftire, 22 centtsaiî'd 4 c-tsrespie--
lia lv. Ons the go-itour bai% t triiiîîaaing, tiierefore, will cosi
apjaroxiiaaately liuer Opein laraîp lier >-car, a% agiis S.4 pr

sciaedl laitîtî liear venr, resulting in a fairtîter atînual saviiîg in
faior of te encl(,sed tanmil ofS3.7,$, îîaaking thte total saviitg $29. 17.

With direct current laniplste saving wvil bc itt like ratio, aliow-
-trtce% foir difféences in tflichfir aîid cosI of carbons baciiag noces.
sarilv takena into cosidiceratitin, but wlîetlîcr direct or alîeriatiig
tlle aulvantage; of flic eaacloscd laInait> are o aptparent titat lieforc
a grent percod elajîses not oaaly %ili lise)- largely stipplant lie opent
are-%, liait tlvy 'vili lurtîter entrar the aretia in comtpctitioi witla
laîrge îtcaaecitiiisand regeieratis ga, lI.nit)..

THE PROPER EFFICIENCY 0F INCANDESCENT LAMPS
FOR CENTRAL STATIONS, INCLUDING A DESCRIP-

TMON 0F THE NERNST LAMP.

l:ew tquesltlîî ut tc faid tif circtra: iiglîitîg arc Of greniler inm-
lxIt.utcc io central %tation matn.tgcr tctan tOa.t caf tîe eiliciencv

of itcttlscît attps. Thîis 1iroblein of suitabale ellicîcv, îîaaîîy
ait.%> pmly listit couli li haituled naa-re laroîscr> ly tîte ceîtîr.;J
'l.01011t Massages, tîtata hi lite manufacturer, bus it tîlaîst bc borne
uit saaud ilsat the manufactutrer ks iii close toticl %siti nîlany sîSutions
tîd %% tiit% able 1%) .obecrve te inauguiration antd develolîment <ai
tlicorîea incident to tlte slajeet. Fcw .îuestioiis% :seîl ta so tor-
îuighly nîîsulitcr'.toodl, and vet the failli i.. noat entirely witît tite
iceattal station. lu tue fîrst place, oinlv tise laîger cont 1ta-nieN wvill

tsstin tue tccarty apia4rattus, andisipiig feav of titi s
svîli lauircitasc qrtouigi tpamrai to Jtcernmne lite eflicietie ofi
tîteir lm'. The intiial otla>. 'încîuding phlosometera and ilistru-

gitî %vill ratore tian ,îty for ilsoîf in the tir'.î ycar. Ilt tiî Iah.
%ecec Of ili plier clulfit, tîte nianager4 btave io Ilepend sîipia lthe

stateitiriat% of m.nitcarraor rnorc ofien tapon titose of tîteir
rearctaisc',antd %viatt i%. the resuli? Distsaîo. One

nîal<er wîll suplV latiî. gttîurnteing tlîcii to tie of a stated -Ili-
ciic:. aud lIai-se litn.îî- ivili gisc e atifaictitin. Sîoîtild tîte nexi

Ortler lie placed %vlta anotiter cortiliany antIll tt- same efrcieîicy
guaranterd. chlanices are strotiglicib lavoir o:lite ,econd c&onign.
laient not gis ug satitactitln, assîtiing the slaeci6ic.lions eaul for
efficient latnîli-. Ilotît lois tif lanîps may constîne tite saute citr-
renl t ilte latrd voltage anti in reitlity tir inttinicallv i-quai, vet
en.' istîl b leIotgi Weil tif and Ille entlier ctitadenrined. A sla
tioa %sels as thi.., itîpoti Ilte face of il. Nierna. tncredible, set sticda
%% tii- daîlv exii-nnce Of cvcry lauip manufacturer tatmil, b.e long
and £-tien ctivtl experiencc lae bccoe'ae tlorouyhiv acquatnscd
%% tili the actual s-aîc Of atTaîrs lapon tuer liner. Of ail lais citabioniera.

For sitana% )eîur% geiteratore, anad liater tr.uasformter. htave N'eut
rated iii liglit capalcity lapont te liasis tif' ift% Watt laitia. %lîàl-
tiiiîles of 'ift>' are cenOta aiî'ttl tînaîtî ut t s banit Jtiie ita-lall filltiaîglt,
%Visera fitis trit of capaeily w.14 adopIed. everyaie fett confidenteti f
lise titiversai adoptimon -.f tifty watt lattals.

It lias bec: ttfr t sniste lt 1 .1 i sztt laîîps lhasve bt'coite sticl
a fltselold terni, as titeir tise lias oftet urovea vory cotiN'l to

conaaies liefore expeLriciace iîtadlistîet altler tirst ide.tN.
Evî'ryoste su mli jrob.taiy agarie tttt i. is itratlale to uis the îîaost

efiieîirt fatîilps posb eiutislsteit %vill fill fuiite uviacri' turretît i..
suppllieulionpit li lter basus. Two tiltoi tsl iîtatîîeuliaî î'y a rase.
%vital bitoald bc couîsiîlerîd fair life, ava'l i 'vlt:at elrificy titiler
conitui-lts exisîitag saison flte litgies cati itlis lih be ittosI c'conciliai-

caiiy Obtamîîed. 1 latJly Iwo uîlaatagi'rs sill agree lapotn iti lisI
qlaestiata and very tews liave ni latauste tecessa ry inafortt ionî t o

.answqter lthe secontd.
Every lauitsp ) takcr, iîowever wortlay of tise marne, bazs oit record

file rcstult ol many tests siaowiitg flie average life Io hoe expecîed
of laînps of différent efficiencis witcn opertted aI normal or aI
voltages other tf'atî normai. Beliuî in table l, %vilf be rokiîd the
efficiency and average life af laittis at variotas %ullages. Taoatigla
titese ti-t!.Iit.% are Ili ote %cise alauroxuîa:te Otaiy, yet ile> arc lthe
averîge resuilts of îaaîy tests.

liofore Jisctssiiag tito fable, it i.s1 bl tate tîtat tite eilicielity
of :uî itîcaîtie.scctt Iallaii is gctîerally giseni ia watts iaer caîadle.
A Iantnia radiatitag sixtecti cîtifies uu-fu' oaertitg ai r'ift.% volîs,:anl
oîte atupere of curretat, coatstinîî's tifty> watts4, .id lias iterefore as
efl'tcielncY Of 3,1 watt lier cantdie. \\'ien lattit'.' are te'teu for
efficiency, 0o1e grievous error ks genoerally madaie. Tite voltage is
lakren carcfully as labelled 0tt tise taîîap) itîsteail otf bebîîg takea at
tise paoint tof lite litsest ss'uerc tue lasaai) wiil bc tsedl. For exc.utple
aiay lail.wlatever ils ntormtal el'flieicy nia>' li, cala, iouJ
oficia is olier.ateul al a inutei iglier v'fieu'tcy. For inistaunce .a
fouir wa.tt laîîîp is, ofîian burned at tiarec watts, at-J a tiarce anad a1
itaîf wvatt ('fters lattinias IWO anad a itaif wa.tt%. Thiis bt sillaply to
shaow Ifiat wficn a *ttittager I:aii< of wsmtg tîtotre fiiciii1 m lap,la
taa lic opeaeniiag at liant ver> tligne, lattps at a itighe afcienc
tisatieut coiiteiaallates usitlg.
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