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In in rod crn his subject it js not my nt ntr o full
mto tarso eor utto i t? Hr ?earfrn t)s/
ene |catron 0 ernatrng currents 0 eec
crtgr to sf ms | equirements.
are a aware of the vast st des made bg/ drrect current
Blectrrcrty In recent ears sa 10 ar en erseamers
ut 1 do’not thin a] B J}/ rP P aternatrnﬂ
currents of electricit ever been discuss ? PIO
there are manty ?or s rn avour of the rBstaIIatr n'o ﬁ -

natrngns Cyrre or p(fwer pL¥DOSES on OEH' thTOLP

i, ea e” afing, Tt e conky Bl and ghderﬁgr'na
Pn e Ete"s”.%ﬂer% et a°°” ¢ S
r?e Parre ﬁ u%n rornts to ettﬂrnt
to L VEry 0 e at |mes when the nees-
ay ur n s red, ‘any system which can e wor
%t a gr e ||crenc WIth a minimum of trouble, wou
eav elcome’ substitute.
y i e adoption of a proper_ installation of gas-driven elec-
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frie generators and motors, an installation designed with a
knonﬁetq \< g v

Ve h°atttﬁe°8 dgm” et oK O e Steemsnps
ex a st nd con enser coul\g %ﬁ#tpeo[ woqu
500N rlt) o the ast Moret

room aux 1

this, t e engine-
rres SL% é‘lS tU TL gar fOf { e main_engines,
crrcu atrr} ngumﬂ]s a ea'pup‘lﬁ] lower anﬂ -

JG%FH%UFHS EI% hOhIS%?r aretma % s B was

esent operate r[/)steam
could oreef’rcrentyand 3t Lacorr ot?%(“en B/ater-

T e e Al DS WOl ey B on
derﬂ r]to tﬂ ggove tﬂg bgat 0JSts, steerpmgg ﬂa atrng an
ventilatin apBara us% refrigerator plant could be “more

(s:aotdifaﬁtgors srg% (,?er?tj?]{ oknltneans Othg tg%tag % current We

Iectﬁ X as ré
hs cg c% more economical than_coal Tirgs, a
as een used for cooking purposes on shore for many years

When in cold weather there would be no trquble fro
and the s stem o? pctrrc cat\JIYes WOU?(P %ﬁ ?ar moremfl qb
m ev By e steam  pi m The eectrrc current
e ra trca sread ra ‘the most a few mrnutes
qurre r eswr shut down, wh eeas
on severa ours r re%urre

e case of a
etu steam and as Ion a.s there rsa 0SSl Irrt ste m
emg requrre at a rn port, stea ﬁ a(ve to
% reqburrrn c nstant attention of the dOH m n
This | a] eat a vanta e In connexion fur
umps aone ter atrn utrents do not af tthe com
ass, owin, a at r each con uctor cuyrrents of
Osite i ns succee ot ermr ccess on. An-
other tqrea oint I rts av ur rs W act t at alternatin
8urren mot S are racha affected by weather cop-

1tigns or saft wate 8 N tg/\;)e are copstant
WQr mg 0 of doors on snore under rest weatner cor-
e: this 1S 0 COUYSE a VEry necessary

?ns glve ”ﬁ trou

qua ﬁatron or S répwor

ve of course not to overlook the fact tnat large quan-

trtres Wper ] mgbat present used for the deck steam

Efll laries woul e required, bern% replaced ¥co§tﬂter
es t0 conveyt e current'to the various parts of the
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fe { vY]erﬁht of the copr%er in the caRIes would be verY mu%h

the weight ‘of copper In t rpr
e B

iscuss the questron oLr five prime ﬁosts Further, the
extreme sjm Ircr% of the whole plant, t 8 absence of ﬂ Qn]]
mutators In an 9ener ting plant’ (an motors, t
Pnressure at which power can erate requrrrng ver
ains for frans rseron as co ared to the he o er
majns Lequrred or low vojltae rr%ct cyrrent, the éase with
which t evoItaoe can be reduced at t gornt required ¥means
statrc transformers tho su,t ar\r)/ uirements. with ver%
rttIe 0sS 0 enerﬂy su{% ow oIta? or the Irghtrn

on 5a8%emoa?":§§<tfg%e fglgbrfrtg Oof3 ganyoaltterenaqrr% rSLCr I P y tso

anta es. 'f] ood rat
ﬂ]enerate direct curfent electricity 3uc

ta%s as the
otor transformers neces ar tO requce to. Workl ressure

re far morg complicate %xpensrve than stati trans

ormef]s used In. connexi n wit ternatrn currentls

act the sdystem IS a.Hoeqet er too ex nsrve d complicate
erafi

or ¢ ? he e Iclent and eco Pmrca
use of e ectrrca DOWET On (o we must a o1p terna]
t/rg aeelectrrcrty with gas- rrven generators of fairly h
ener tion.— Tne as enorne workrno with su%tlron 0as, rs
t(] the most e ent prime mover it 1s e to adoP
or rving generators, al as ar as | cns { Ep 3
o be no “insurmo nt be opjection to the use o kin
% en rne on boar ines of this descri tron u to

area inrng gver |s?actPon |n Ct
i N el ARG T d

Elle
'[h as ENng IﬂGS The aavanta es gPa suction gas pfgnt whe

WI
In are toQ Qhvious to mention,

tLh t]ulrta et eofait r we could adopt would
be t ee

erna
10 h e ortY fI atr'sl tandﬁrvggul\gmdmSWOUL(Ht)evetlrjrm
tear atu ewo erngfo COUrSe, urtroun
the o the st e°0 atenator however,
r urre two .Sma s l S nveying the current from
th smaII exciter to the fred hrscurr nt does not amount to
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very much, being only the xmth current; these slip rings in
praNtlce Ve no" trou Je whateve

e mUSst no con5| er our ow?r re%unements The satls
??ctor useo Htatln cusrents orp Wer purposes on board

Iglt ﬁgﬂnsgegnfloreto IS sefsartIO gyp i 0pe tOP P o ﬁy

Al [at%ﬁ at racél%
o itk o bt st”"su"c o ltap sty Cordon

etc,,
ire oorssa |n WI ma imum rue N 0a
t tart th t (? rPtﬁ?l d
F such makeshifts as lopse pulleys. an some Instances
n t|on cIutc es are out of the qu éIOI] The fﬁct that the
pase |n ctton tor can H 8d it maxymum
uem them | a otorsforthls 0 W?r ?lnqle
gaﬁe |n t|on motors have not the power of developing
8/ starlng torque, and morgover rFq uire phase-
PI'['[I ;fces cti ained 'In the motor to enable'them' to be
arted”satistactor
etermining What numner of [% ases it would be hest
f0 ogerate our mac tnera/ wit VY] ust on3| e the sa |n|%
In_copper_in" transmission and the S|m t ¥vo
system. To arrive at the saving In co per r t e ifferent
ste swg must compare the equival en weights o ecom-
Ined con ?tors required . orﬁe same perc ntag% %
the same vo tan ssumin Rower actor to
express the welight of coppef of the—

Dlrect curren]t two-wire system as . 1
ase three-wire as .

y]v %se oHr WIre, as . 10

Three-phase three-wire as . . 19

Fo r, five and Six- nhase sg/ste S are not used Itn %ractlce
o our, rnurpose R ase system wou mos
sata actor view of tF act t at we Y abcom me
aB Ighti g ﬁ to deal with. tW|I also, be seen
anove “tahlés.that the three- se three-wire yste t e
most econgmical | the avm per e ecte at t esame
Ime it 15 the simp est t eV tta etween and across phases
eing the same, n some 0 t]er ating curre tsy%tems
t otage v%nes belnnNsh htIy Cross the nases
etween t nhases h|1c |sag ?maelt rat erdncon
rHent for Install f e coSt of switch gear and con-
trolling apparatus, as well as the motors themselves, compare



ELECTRICITY TO STEAMSHIP REQURIEMENTS 31

very fayourably with that of the other aIternatm systems.
Ou matn ene ttn antshall} t]ere ore, co sIst 0 a)sluctms

ent r|v % thefo aternator as
%J ternator s the.m suna ur 05es
|rec ﬁrr nt exmter e eared |rec o or bUI
will

sen Ing, ato t |ss
Chlqteretfre esghett?at We seht!:t?l m d %;th:ﬁnltgstte{ﬂ a“
the

Far festsrot %n that occS aled %ccug J S system w nhmbe

We mu t now consid er f e am unt {powe ||ker to be
equwed or operating all the auxd |ar|¥ rEathmer
of course, | r¥ opF te%ue tion, think that I am ”gfor

sayin ﬁa £ n unarders the Ut
i i B Tl
C%}s Efl% r% C StWéTI:IICnFaSSES I’40'|[-(|) P er}t_élln 00 Fut)|(n =at%|es
gy ?’ Fand Tigh hlen% A neating % B s fod s, o

ni
ourse a very variable one, an |t !)s not l:fgy thﬁt more

an5 er e % 1IS ould evfr ereqlulr attesarE
| ny nlant can only be
tmtamedtwgu glteastets 0 % F§ each. " our %Eéas
l?ldp ap eces r e arrange to ryn In para e‘i with eac
o her, a ot think that muc t e would be ex-
erience om thls alt ug the different turning mo-
ents 0 ngings mi th|s opetatlo

fec {0 som

ent. ur a|n ant wo t refore, consist of .two. 30
as engings, t osuc lon 0as plants changea e with either
Ht two~ fly-wheel atern tors bullt on”eac %s engine
t and two e CI ers | mig ht per teH)s mentton thiere

are aterna 0rs. 0 e |n t rese t ay, glw
ever sa |s acto q_eln tm k|Io tts t] efc
Bon ecte ste m engtnes t revo e
emg kil eet n] dtfimeter SP ﬁre 1SN0t muc olfr com-
paratively small plan not uI illin |ts utleshsatb actorl
Tran,smlssmn e must no |SCUSS

most
convenient method of tran mltmg éj
S T o B ot g
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e the weight of copper required in the mains. a
safe a at th er are no 0 Jectrons to trans |tt|n
os In which case our alternators must be ergne
enerate 000 volts at apout 120revolution per minute, at a
re Uen about 50.  This ure ha een oun orestrs
ac or r ower urposes alt req encres rom 16 t0
150 have  Been [ied and. some. i ese higher frequencies
aresr |n s, Thec ntroIIrn |nf Uence In rmrnrn the re-
enc 1S t es ee of ouUr prime. mover a ener I nature
[0a quencies heing hest for QUIPOSES.
LR
%Lomp %rée atlr%rrg)apté)ra tt%?rtrﬁa%o roqt'ﬁoer chan’geer og/er %hen\{rér%ﬁ?e of
Instruments, ammeters an voltmeters and shunt resrst
ara leling the alternators. us so contajn t
an es for each exciter arrlmeters and_voltmeters, also ower
Sl e B B
CIrcults, oﬁ r war 9 |t qQne amrr%/s Ip Circuit, one e |ne
room crrcurt a on cireuit.  The total current
rr‘les ‘each feeder ane erI control a(_sj nea[)

ne LP of t |s amBer trsasoa i |%oﬁance
the load on each ase nt tension side o
snearya 0SS epases ernga |tt
nce makes no prac ca erec 0t s
nsta ation of t reep ase 0 vo on boar
s | | requrre the g eatest care.  The marn c to eac
N i
\}rY]hom “Scathet! and armourerj thrs % e corﬂor

urher rgectan. O of h”s% i et A o
he Narﬁ engine- ro e most cor(rjvenrent oace
’orwar F trans orhg rwou %ormect to trans

rom 2,000volts to, sa volbs fo] ¢ Jin lass an wrnc
i, e Tt e B Bt

i\ll\y]qht]r 1 purposes in thrs art ﬂf he shrg another tran former
doovlrrndto &l> g 88 volts. aﬁ]rrs |?Lrhttfnn8|i) E\irrlrrr])u EF%S °§”Fe'”8
over the phases on the secondaﬂ/ or Iow tension side d[% ﬁ
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transtormers We could a’]so use one of. the Bhass of t |s
transformer fora separate eatrnno (f Ircuit it requir
?ame mannertee Ine-roo ship and a s, WOLh
eed transformers rsu mg OW-Pressure urrent {0 {
\p/grrtgusfatxer |Sr=es ans, ps etc., each In their respectrve
Ont T h)sron side the whﬁle sYstem would he mstal]ed
in exactly t e same manner as the_direct-current ms&x lation
Cfcargre ougat the rﬁ)enﬁtrme e supmains would run to
ISt utron Xes, a ooped out to the same frtdtrn sang
switch es ort 1'ﬂ] the ‘mains bernP zi\rmoure or lea
covfe% and fixed Jtosrtron with meta
If the |nstaI atron IS a ver [I]arﬂe one We S oud of course,

ave to haye m ns}/ ains, say qne to each eck’
ore and a¥t Tohrs vr?oultg to COUrSe, necéssitate more trans-
ormers being fixed. Th ege transformers or SYI -stations, hav

H no mov 3 parts an re urrrngC racérca attentron
vvbatever would be kept under o k here IS o
04 ﬁron to avrng an numper o these tralt formers in Ee
nsta arfo With” o a 0XNcare there wou be no trou
rom se mductron ont teltsron sub-circuits.

%vrn now escrrbe aﬂ ternatrng current_installation
sult 8r modern steamsdrp work g h PS a few remar
88 to? nactéctron motors and ' static transtormers will not

Iternatrn% current induction m%tor sorHetrmes known
? ﬁ squirre a motor, Is undoubted e Ideal motor
or s 85 USe. has no comrnutator or rub mg co ta%
ts rotor or armature consjsts of an |[)on co[]e huilt (5
|nate |[)on discs, carly ars short-circulte

short ﬁ%’;th Xf ﬂtese t[))arguangg C&‘Jperq e comoarﬁtrve?ty

rent they carry Is. an g{rsroretr(r) gr? fd thatsazlttcuerrceunt
set |nd¥tcton trom the co rent |nythe E}re|d or stator
o he Vo a]ge IS a ver one, requirng only ert)é
hq nsu atron his rotor] eve g ractically no “faul
vy]aever and, of course, such faults as s ort circlits between
oils or commutat o[ sections, earths on 80I s or commutator,
rush and other troubles, etc., which the direct-current arma-
%rer Su {Ct to are quite unknown with the mduction rotor.

a Sence. 0 utator therefore the entlrre absence
all sparking, ma es ese motors very suitable for work
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in dan% rous places moant |nfla{nmable goods. Should
an_induction motor?) eav g overloaded to” a egl ﬂreat
extent the rotor simply stops; ouI this oc ur with & direct

curr otor the armiature woy rﬁfr all%mtéjl'[lnn OUl'[anC{IaOCn

tlcal?ntteonl attentli) { uweg)
trﬁotos IS an acc smn ] m% cleanin ﬁma ﬁlzes

ese motoys ca e thrown straight on to tﬂe supply without
necessn st?rtln resistantes, etc.

e static frans |rm 15 a gevice u?ed for chan?mg or
transtorming the v ta%e and current o z1n alternat g C|r
C%Jlt In am uné and pressure. If entla parts are ;?

mu,tuallg Inductive cyrc |ta % (hmary and second-

X circults, and wﬁer Inked wit both tese cwcmhs IS a
n}gnetlc clrcuit,  This maqnetlc cwcalt Is, of course, the core
of the tranﬁ ormer, ma&x secondary coils are so
arranqed that their mti)ual Inddgtion 1 ver ‘great. U on
ap [ternati 8 current emg} ap[plle to the M (J

ternating tlox IS set u e 1tpn core, and U
a res?ur In the se ndary col I dhrect pro ortlon to t(F
ratio of the nunL turnsofwwe on t epnma and. fecon
ar coils.  Technica

rimary coil IS the coi
dCh the pressure ry P o%

m t e"source of energy 1S Impres el
the secon armoq the “col W|th|n w??ch the mduced

ssure IS ener T COI’E of the transtormer is mvar
com mate I These transformers are UI t

I Sl StO SUIt the e are equired to transf
e|r IC enc IS USU& ans ormer wor Iﬂg
ICI ﬂC 0 over perfg

ean
yw rnat%r wil %out 92

e e ICI n ur
[ cent, (ﬁ wor mtq F ul Ilo rB tors have
|C|enc¥o per en or aI motors to \w ent, or
arger size %ef |C|enc¥o e whole system wi erefore
out er cen

av ra e a
on 3|on us that | see no reason wh ﬁvolt-
ﬁeo Vol tss ot e used In connexm ith large
|p msta at| ns. eon acew ere It would, be_possidle

9 a shock woul ¢ endine-foom, 4 d, of COUrse
eely pret ut|on would eto en to %uarg a
all SEp

Comﬁart %nts Bﬁ\en $ ItCSWﬂ%ﬁr ben&g Mo nte

era a
msuzateothers Outg(%ecthn treué% ng

oard. IRE men an engine-room

against t IS
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would n%t he in dan er of Becelvm such a shock for the. |mmple
reason that th e enoo ortun y or ROSSIbI Ity 0
them being to corHe In contact with’ the o ressure
sugpllg asa tema He etc,, would be ope ;] from
% W-tension . s|d% E transforrpers Should, “however,
g éenslon ma*ns e debarred from e[a J the engine-room,
own, transtormers (ioul e. Insta I| the engine-room
ne r the alternators, and low-tension m%ms ed from t Fen Ine-
room to a épda és of the § 'ﬂ1 Even It low-fension electicity
Wwas genert Irect from eaterqators teman advan-
9es of te induction motors would stifl be retal ci rhs
Be Ine-room egmp[hent IS concerned the u rule
3n mgn |%h ress rnatmg currents wou een
uthorized. and pro er persons lng
acCess to the SWI'[C oar o erel e} rnators, etc
gether See no reason whé/ this S (se%no t]ernatm electri (fl'[?]/
hould not be serlouslt)é onsidered for application™to moder

seamsn| reqLHemert]hat a few remarks on th electrl al
install%tjgns on rhoard the new Cunar erF S sﬁowmgvh
Jreat advapce, mate ”‘tw”aebégs'h“ﬁl“ B, Epinctty, whef
i, Tt U 6 sl i B
sca? Hnﬁ eer Beforeihjgn at]te gf?ﬁ nass nﬁeﬁs é}f
work. Bu will observe that al ]L motors an re
o erated 3/ oBtmuous current. |tan|a has e ven
ssenPer P] gragg I ts as foIIows ssenger il fs,
10 cwt. eac oe mo ors tw Ifts.
4 cw capacity, opera . motors : ago serwcg
|ts CWt eecachooereartgted% ¥) mOtOorsors ghed ftovf/)o
hhmsf ch oper te P ?£rh_| motors.

Th e eectrlc | htm% sets consist four 2%eneraFgo l\i dlre]ct

cou rsans’ tghines, runnin
ouFut o? each set is 3 9 RWor % HP at 110 to 12§
sshunt ound In the (lgalle EECArICItKIIS Iergelpl/I use

or d’rl\un atent roas ers: ﬁ aking rH nery,
meats CI to\Rl , sandwich-ma mfo1 dis as(hrb
ceam ree ngJO nd g machines, are all operate

QF re/frlgeratmg machinery, in duplicate, is operated by

orce



36 APPLICATION OF ALTERNATING CURRENTS OF

an electrrc motqy, with g var\able speed tegullatron rom .40
dt 10RP.M. Th centrifugal pump for cir Hatrn ebrrne
rrven b a smaI motor. ™ The thermo tanks aré also elec-

trr Y .Opér
ﬁ‘he [)rpc% ?_raught fans for the boilers, sixteen in all, are
rrven % tors, 100 voIts at 450 [evs, axrmu

]5 Inim These motors h av rovr ed wit
specra mea s of ventilation owrn {0 t e emﬁerature In

ve to work. The nﬁrne ro IS vehtilated
\?reve as rrvent& otofr On test the temperature rrse
of thes and the st? Id fans was unéter 50°,
oat I'[IP% our hqists are pr vided cagable of |i Ibftrn%

12 cw 0 fe

6 mrnutg ac horst IS operated by 1
P, motor 11 voIt For pUrpOSes

our cranes are rv cht 'acrty eac arate
g i g "ftt

gear The sewrn%;| motor 1S 1 gh PM ﬁ
team-driven  aux 'ﬁ are the errcu atrnx% puml_os for rne

main, condensera arer driven b
unnrnq hree stea wrnc es or crro
W0 0 wrc are8x14 ins. and one Ins
Fere are | s]t m-drjven % apstans four orwar anﬂ
ur aft, each o whi riven 1,000 H |ne A
8 thesz)steam drrven aux laries dvery easrly ave heen

eltar e hlcthhnol\/l0 uretanra are somewhat srn%tlar as fih

the auxiliarjes are. concerned. ed wit

ecrrc eg ollers, grillers, hot atesa eceaners
h ne- r%on} entr H—I ns consist 0 e

ns er ans ans, and four

erss ecr I ventilate as In her srsters the sto d

ns bein same sinthe L stanra -In. an

ujce va e aje each operate tors
hapteﬁartenov\r/r ISteature in" these two oats IS the e trrcaI

es
ove r[)artrcul rs will show to what extent the advan-
h es 0 eecrrcrtgdlor operatin ass 0 éh

A gtf

merK
out feel sure tha thema ages ossesse aterh%-
ting current eIectrrcrty a e/w of hgch have ende avoured
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t]oeao HtuPeUt in this paper, will be fully recognized in the
| am |Fdﬁbted to Messrs Drck Kerr & Co., Ltd., and

Messrs, g n o] Ll for terr courtes

rovi mgrme with several of the Tanfern s es to Hlus ate

IS pap

Chairman . Marine engineers know pretty well all tha(s
hoere IS t0 Eeeknown In Oeanre Itgnn\f\”tt t est:aanmseeen netaeS
tmre ﬁtg PeL 50 ﬁtat the sooner th% etyrn touch wrth hg
etarls the better. The app |cat|on o eectrr ass
the experim nta sta Ph an\%so nt Is YV e ec Il a%
our pped rjght thro ? al ti (o eased mem
th experi nce of this class of work will open the drscussron

Mr. W. P. Durtnati ; We m taII thank Mr McLaren
for he very interestin o% lve |n|o
this .sulject a rees t tt e e rrca rrv

auxr afres as a ure In vrewo t%possr |t|eso
expen ifure, not on?/ in operation, byt In |rst cost
der t e cont m res on until. about two m t]s ao
wen Wentc e uestron and foun
st as given {0 n& fort e ”DUFDO%E com arrso? orks out
eaer y quite t Wit essemoaenatrn
current than with t to steam urpdp wrnches an s]t
r}]g connexions. Mr M Laren refers 1o the adoption of t h
ase cu rents. | th rn er ecw In ac ord wrth
n that uectro]n bec se s ngs, can be done B
oard ship.wit ree ase rrent hat ¢ uId not
esostrs actor ISe. not nowt tso Vﬁ){
geh swou enecessar}/ gthou%
no |ce f e althor men rons atert at th re would be ng
er in this, as unquali |e er ons wuu have no occasron to
gmeen Q edt)rsre ruxc'rh“jt owners o e i oonu rsse rIt
cos %I)e \?voul %e onsrd a erp zf Iow vglta]%egwerg
ﬁ In re rence to trng oues lon Ih
cen drﬁ n or a sma r lig trno
town”with alter atrng1 three- phase curgent, and forsu o
5e mofors hn that case the current will be aistribute
42 volts, that IS between the phases.
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We will, sgythat IS what IS Penerﬁllxtermed the sltar con-

ected windin eaternat? Isa¥ the v? tage for

the motors | njean t evci ltage from B t hat is or ower

work: there Is very litt ﬁ h 0 not supgose th ere |s

more than 150 hors powFr In the wnole town. "But tron\

nth E gnt the voltage tWo an fthe% e outers will be
volts from this cenfre.” T ar

(]{ 1e IS cdn e eco\P ercoH
uctor eart ed or, | neces?w It coud have a very li
rrn etwe n.an tES [Pdprnswe ance
|rcurts a 40 VOlts. F would be t e servrce
|not 0uses, sho s etc., S0 as to take a vantaa 8 this
rran ement whic annot be done nany 5 than
tern ting current o e. You have'to balance the d]s-
trr utron 0 t current aso es ecr surtable or lon h
ces in whic case you ma Eto a certaii hi
vo ta e to. transmr Furt er ou take thﬁt current f
ots ntote ouseg ou can ut in each house rttg
auto rans can rrn connexronso an
supp Ig ts at Iower ta s, or ucancme down 1o,
Wi amrr]J X the ordinary carbon
rbmet P |chha enusd rﬁa] P/ears owu s
ﬁout wa ts ger can e ower an will Tigh ﬁ
Purs one 8 can epower amP T uhf aving
Fnatrng currer}t gst(emwth metal iC, zimen amg
9V|vrn 4 candl gower an usrn att er can
ower avin t] Jr? e curr nt
ou could no 0 t at s conv nrent erficiently when
ower on .t e c0 trnuous curren(s

I Ing lght an
t%rh f e ado don maripe installations it mou
[:ome out at ?0% to 5 0vo| S, whrch IS tHe maxrmum or nqﬂarrne

h“tgcaptrp‘t%e%nty s rtewve'mpté’t%d c”;t '%Jt'tt“e”
rn for hting on”board shi antage bp
star-connec ac |ne t t er a v ta
the lighting at low votae a dvanta
cop per ma r the motors a o a e an re ore
strong metallic filament lamps that wou t oss le. It
wou ean rn erestrn con Idera |on rn shr ternat-
o now whet er

{‘%\,C“[i{?ay If%r cookr verR// r%nven nt

er SULJO
g, altho rtr

E)coo ahec ity ] fementher when-i

lectric Light Company started the supply oraIarge ote
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B i

e mterestegoI the In nc?lsuccess ofl Pwdp contemplate

o ting 1t on a aresca IT It proved to, em re economica

elr existin me ods e. price o he curren

0r Ccooking, er unit; |t can now be ob a| e
or eatmg Iourposes or in manK Iar e towns, an

unit around London. uoe ecs
er-unit th t
wore out at 2d. per head, Whl|etf renc sa|
could do |h at \d, per head using coa ref 8 aren
refers to the ex%m (T] current asvery small: in a 100 kilo-
watt set where t pessure IS.constant %o% stron EXC]J'[IH
bUt@l aries from 1t er cent, of t
tota out ut The' speed 0 n}e art|cu 9 en me] is cite
]h | 1 g spee than, t a
\9 VY) i(sume as éhese aIt fors, wg Bv %
eto atwor at ea nd an re uc th ead t s
nadvantage. M. S ackleton entlone In |spa88rrec nty

at gas engines are now made for speeds up.to 400, revs,
mmu?e wo mg constantly In c%ntrap ﬁectn%lt\y stﬁtlons Phe

qglnes n}g osm |n the above gase | haye sketched are
%hﬂGSg g ch, made ny Ist-class rm one englne

at €d ernator ang the speed 15 350 revs,

minute. Mr. McL arens pa’ier 50 verﬁ/ reat mterest an

UITFH'[ IS requn 8
er minute |

1S mteLestm? 0] seﬁ the amount of attention marine englneers
are ta |ng n furthering the use of electricity at sea.

M. Timpsen : | Quite agree that there s a lar
for the a atcion of gleﬁgncﬁ In manne worl< al (? ﬁ
if reat a ould be etfecte ts use for auxiliaries,
lev (P e tried In the ear ler fta 0es when HOt
0

u ment known to get. the
tﬁns |s atter of time, ana

dtsa Lﬁ)tlg 9]
|t WI elp to.cut down heavy ex ensst Us giving a chance
of makmgﬁ) ships more remunerative.

Mr. A H. Mather ; Thl%sutuect IS une a novel one to
arine en gne%rs certainl B béect 0 ternaHng rourrent
oruseo oard asnt een pr viously brought Befare the
Hstltuteo anne Engine rs n IL 1S a mMn ItS av ur
that It 1S a pioneer one”in tha |rect|on cLaren refers

results,”and .that
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h h\eooteaneersatr n olfvggtetr]napn recurr%noto8nvgﬁgrd shrP %ttver
g t egqeratorn at that extr meﬁgl ntﬂﬁ

|5Fvery good reson g

voltage, It ?eems (to me |t| 0st nnefessary It rq lg

to be’transforme Ewn immediately 1t leaves the generato
IT it 1S going to he ta

en some drst% ce as | the M uretania
or.Lusitania, there IS some excuse, bec uset g o m trans-
mission would so Very muc ess re atrve owever J
|t a questjon of t (o st orwer ht of the eneratrnq Brl? fan
g VO tage wou ea benefit, then, of course, I be an
a] r(tj g cLaren would give us some ornts In
that dir ctron rtw u| beo asslst nc to us. Ang ornt
crosseﬂmB/ oPd Durtna lvrn IS | %st a (i
upon the oar Drrect curre tso eectrcrty eem to be fair
mPe to trn erstan%t étt ough the averaﬂ engineer tyrnin

ove to. eectrrcrt}/ nsrt so ewhat co usrn He know
Y)v his. steam [s u\Berﬁ saturate ry séeam
ut he does not kn at eIectrrcrg da irect
current .machine, however, he can ungerstand E ﬁgrams
Iustratrn teactro oing on In na 0, but w ﬁ”

ternatrn curren] lagram 1S put e im, showing t
ﬁzm binatl ases ntettf]ree Bvase %/stem a aram
the oﬁes the hoar ould Iie more con (Nr)%
tr e would as {0 be she wnhwecon mies cou

ecAe wrthon}t havl r] to wade through a text-book to under-
. rtsee[nsto met at the use of ﬁler(nmtﬁl

aggqrances on oar be extensively adopte so {

uture, an? n vrew oty\the c0 mencrn ara
apererrere [(encersm e to the rat sesrn rre ina
team plant, and nowrnerr amount that 0SS, If t prrm
cosﬁ IS Withl ﬁnythrn% lieareﬁsonabeamounta com are

th ato e stea ant tgre 1S no ou tt e ru nrng

rgﬁswr e very much less, an rtw? d eoa) antage t
the ipowner to have these matters placed well before

Mr. J. frark | thi kwe are very much rnde ted to Mr
MI aren or giving ust IS Inferestin pa er. As estate at
e ernnrn% Qne does nototen oss apers on alter-
atrn%curre t for tfée on SQ oar rat er gret t0 see him
LA T
floughyl hol n %rre orerther gcontrnuous or the alter-
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gtrnﬁ current mﬁtor it doe HOt do to shut our eyes to the
tfeswrc either of these t ﬁP(fSSS It IS
certarn news to me that motars eit rot {t ctroP 3/&)
or continuous current m%tors wil[ stan berﬂg tqut of d ds
under thf severest weather con itions ut eé % xcee
mcagl well protected the rHsu atio wr#no stan rmrte
e in that respect. ~ With regard to the simp cr%/ ater
natrng curr nt otors, It 15 a fac that the aren dri
as th ? eo shr hoard. nowste
Ht o rau cp nts especra nwrnter time, an
ee at if electric pI ds ean as rustworg u)t
t h re sard to be %/rau |cRant ould geun nown:
still itholds 1ts own. O ourset ere are cg rtroBs where the
Induction motqr 1S an ideal one to dpu own 0 not
uit grfee wgh statement, as t ﬁs Sim Ircrty and its
eedom’ fro QWNs : In Iact elieve ere ahe mere
urnt- ou e gctswrth the sq urrre age r%tors than arma-
tures of Irect current hine. elieve, as t eauthor
sastere rea 00d man nt out armatures ut there
ways of avold neqtllI tothecabes rtrsa
moot ant w et r the ca es WO not cost as much as
copper pipes for the same work, as |tBsnot like a | an |nstah
tion where there ar reare s to be covered. The author
grves the wer%ht 0 Rer or the three- &hase t ree-wir

{S ert} atount tn“ttta.ce S °§’v“$sto l aperovtéteﬁaaor
the

at least */ erc nt., which gives 40per cent, m re co
t e sa evoI AIt oug severa 0ints In favou

three phase s st 0 utn trun own the direct-
current.moto r rt score g three ases stem. In
?t‘”ex'éttevs“thnne “%%‘t”ht ¢ s & syl cage. molo
rom% enerat P erm tg orkin esam)e
trme |I eaf ece derse |nk or small powers. [t

ut not or ar %dpowers v nwr

woul suita
heauo r%ns?or rihe arrangement | ulte satistactor
aste or In opthese mo orsl)soft]en entire r]tsh hands%’f

meH enots ose t(i eeectncr ns. In conﬂexron
with the e |cenc% Q system— per t—thissa
ver g ICIE cg |ndee ase rth | n wn that
motors gnot oPelr te at anyt et elr fu Ioa contrnu
ously, and especially on ship oar

ere at one time 1t may be
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runnrng idle and at anotner it may. be rynnin overloaged
Evedy 0d g antﬁavarrabes eed in"induction m '[OJ There
are (fevices Tor ¢ an%m% he poles and other methods, but one
ant to seethevarr Pee Induction motor rn actual work,

ere are n ne 50 fa k now, in racr a use T
roa act stan H]at In these two nard (5)
ﬁke It are fit Irect current: w J t |nk
the case of ternatrn current was c e du g consf] ered In
Bonne)uon ith those hoats. As | remarke Lore there ma

Ints e[]et e Induction motorslcores but there are a great
number of other points that want clearing up.

Mr w . w tson rnkthata rnsta ron such as rsBro

B? ﬁd woul eperfect essfu pro r rtwer put dow

the very hest material. ere usr essr |scountr

tRat as suffered more from t ectsg aterras
ante ectrrcal ness and 8 oupt ro er
ateHas Were use schemekwou e pe ect 3/ suc essH
notbe ’r that rsgtent en unfair a va[r ge 0

fapa rh the three phase mot rt stand overload. Ttis ot
alr to the motor. . When 1t brea own as rmta the maker
IS blame sprice ang so on.  Altho num er

r cuttin
of us may calf oursglves electrical engineers, we tnot tg
over ﬂk the ?ct that grrmarrl we %reseam en eeré
we fee Jather onservati ﬁriren It 1S su %este t

n
f auc s, and steering gear,. S e driven”electri ﬁ?rt
M
gear Iwou? ?\/I% est majnnqethe electrrcal Pnstallatron eveﬂ

les, 10 steerin
'r’“de”“?“ “ﬁrstah wound o VSV%.S“%, Pho aeeepggtswe/eonlt%ﬁ
H]eeugraca{]ﬁ as€ 0 S émine % suitab

urtr]a\:ne tﬂam S, thus saving the cost (i<e rransgtotrrlnethse
excrter

mentio ﬁd about the current t
n(ow mac rnes re it IS even ﬁs% Ber
cen Ithrn ven. rna?< owattjob it will be well under
3 cent,, t tr WOrkl Power actor. | thin
cLaren'mi ave ma et ata ttlhe lower : 1amara
w neverrqé power factor o 9ona]
e neare %musg congrat avin
0 the 50 cycles. That o

ree [b ase mo
course Is t estan ard fre %ency or
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btned p wer and i m g jobs, and. | think there is no

ubt It |st e most smt aglree W|dth him enthrelg when
tates that there Wh be verylittle %nger 1 %

whafever the whole systém may be"made .a

foo rooj | nratufate Mr. McLaren qn nhavi E}!
newgrpun wﬂht?sjtdaper and am sure wou?g be deng ted to
See a SnIp SO equipp
. E, shackieton : M. McLarep’s paper. is most admi
ablvI and cgvetls( Iaéroun étte prhnmrppes %ﬁ e\ﬁtdch Mr. Durtnﬁt
1550 enth u?tasttca out, and which | ‘myself endorse. | seet

uestion of adopting a gas enqine as ain cro I
(r]at er Hard on Ftttegstea Ineey, %Lall raggt\/?r Burtrba|

i mare or es assmtmg at |ts une % smq rho
eecrtcP P 8 ghtscett |saﬁprnt§ 0 Carry
e nahcsgply o i e
bbbyt bl o gt
Persona[la J tr) e% ﬁot take |t It 1S Ftromt 0se who
Fe en aJe In ecommerm% and en meerhng 8onduct
i’ i s
muﬁ(araﬁﬁl they \/\toulau Po that qtttt?geasiyg e[gctrtcaﬂ
okk. The g a? engine, 0 courﬁe IS Tar mare etcate 0
VK % tion ™0 Nernmq than the. steam en ne |
e them use

w% Pusmn aé sea We shall o tam
at we ave not yet ﬁenfb Irect (ftnd |Htmed|ate
P oo o e
t]h en%tnes mentton QR Y\\;I ‘% cLaren atttouegS gcourse

has not mentione e wou here S
?gnrtg seonngltnheatrhoua]n seewa{v ortzonta en eort ohort

nial it taotlnrt] K ré;the pow r| ”ﬁﬁ‘ ketnts
that coul ube effefte ab)l/ havi tnfa’ Win B ?] Po%
8ener Rower SUP% outside the atntf1 r L@? ﬁnorm
5es t0 ﬁ atllltje“?t?rt Sna%tp Gl rfteurrmous anthr Cl eorcﬁ&e
Eioweverﬂt Ie neegePg no dtﬁtcu Et ft

Joittthat as | think |
ans were designe [COGWI |tteexerC|e nthe a
the stokers by requla

ting the engine you might have i
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both, and rthere would, aL ays be suffrcrent fuel n cases of
mer ency rom them er coal, sure Mr. McLaren
must e%h %ttWateehfm joeh:tthg aat/nestakm evr\rlraan eer h%r[s oVr\tlg
Into th hotje subject. d ¢ WYy ’

W.E. Farenden (Member). Mr. McL ren has retelrred
ossrb Irt)/ of om away |th he on1<e or auxiliar
r|v rc generator

or er tolgt!z trn

to do Its wor edon e rs use or ma rtl Jou poses

for Pffcgretion Wrﬁth%t”t‘ tgaout S ety ot (i

and totlh ?d In awa wr(s ﬁr ﬁh% a}uxrllhar bor er
ari g under one wr(s ic w are
amjliar. meansta ashrP wou be In ar ouy wr
avrno ﬁ steam on whateve cqurse, steam IS tésed rn

ase of fire_for the fire pipes, sieam heating, coo Ing, and other
tchrn S besides the dﬁrrp ngl t auxr mrg r

McL aren U st ing o that the sﬁrp In
port htrmhJ webegqgud : Setetomcgnsr er tie matter ver
II berare ado trn hrg voItaeaternat rrentr ace
e direct ¢ rr Ith re ene atr
ant ar as eect rc | trn stat| ns are conc rmed,
ost e |crent gine as een oun the steam |ven
trne not McLaren advocate ayl ant
rve ur Ine engme ecause from the fi hrc
ave ee su mitted to S on revros cc rons eturbrne
[ lant appears; 0 have a ver etficlency.
ter atrn urent IS harmless to he assa entr
eau t 50 .Is direct urrent ro er msa
e ecraI ou ewrrrn suse he sing
stem om ass tr es are urte a mrnor SOUrce. o
‘afrlr(t:slt ‘e u|t gf%rrdréoafr%mtmu%atmrslsrn mam enerating
P/I?Larg ﬁgrms xtPeme B?m\ﬁeﬁr%ory tewhl pIa
bu ee ow ains of 2
ms at vo ts a mixed tqgether, or Set out rn
[]owsaon the bu hleﬁjs or otherwre oseg of: then we

ave trans ormerﬁat eregt pJaces apout Ip; 0 COUTS?

be save to the h h ansmission 0
po er, %Vut thelgc [)Ies fsrovm the Fow voItagegwr requrlre Itob
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er than those now generally used, and the additjonal cost
oafrgpe transtlormers mu%tnb %ded {0 tH rice. o? tlte mains
0 that it Is h rﬂuestronla eW ether the qreat savi 9 rhtroned
gt e aut %ctualyexrss [t rsa r%dum\;) om t
Vol suse at the present time to the 2 olts now su
geste and, like. Mr. Mather, I?annotsewerete a ﬂ
tomlels rnarr]vath rs hr hvgltque IT 11 1S to he transformed dow
Wrt re éo tjtge l)urnrn% out o? the direct current motor
f an. overload cut out s Titted, as It 1S, qr
u ge wrt ﬁhe drrect current motﬂr the same result 1s
ac leved, viz. ; the pverload automatically cuts out the motor,
an t ‘armature ot nrn out.
cLaren sgea s also r% Hnnrng Ieafl sheathed mai
nrron {Jes at | am afraid this"would not answer, or
eectro ? waul s&)on be set up, and within a year ortwoé
eawa entrre g/ ISappear, hel ng convertedrnowhrte oxide
he onP/ pac re one colld get a shock Hnder Ilg
gut or’s osa woud be In the en Ing-room..  That wou
uld b eai gtood a%

ano Hétrell On%lent 0 eall%o%%eVO?ltS his Installdtion o
S w ( TGQUIIG ﬁ]egrea est care.

. rnk Mr arke rar estron as.to the installation

g Maure ania an srt |% Continuous current 1s

use rnteses rﬁ]s nﬁ e eston Was gone Into

e time, and erence et een ternatrn eurrent

atn continlious current considered, yet t e owners ~of these
ships decided to put In the continuous current.

Mr. J. Itj rguson - The Iange flywheel é Bt would be
Hece sary for tfte as driven rat r would be a Serious
ra ac es eciall |n VIEW, rosco |c action that
wou up rs a q estr%rt stea rrven or r[:r
en rnes nkthe re ere ces ould be rven steam. It
terestrn orn eﬁreate Insu atron requrre
wou moret F vert eCfLs of t ecnn er szév t wou

cient (nsufatin, to withstan thesea water,
%280 voﬁt seems ratner rgﬁ for aamp shipwork.

Mr. McLaren : | was verr{] pleased to hear Mr. DurtnaII
open this discussion ;. 1 know he has madeagreat study of the

question of the use of alternating currents, anid it is a pleasure



ELECTRICITY TO STEAMSHIP REQUIREMENTS a7

to be favoured with his r mark In the be in rn of m
er | sai Ion Intende to rn up%nt e ea In ornt(
avemaete erassrm reortem

rscusaron t

0SS
of tr to rarsea nk It1s at rn[g ?
nev enseHous con% ered for ship work, ang It'is r\]rr)c/)r

recent earst at 1t'has been used to an extent or lan
utev% a]r e \}) werstﬁttr%n now ternatrn irent and
the higher t 51 etter. s i tsrscn

ﬁerrﬁe hrsnoﬁtoo ?] rom an economica poLnto VIew
? er the voltage t e m re econom% |sb t%med |th
re erenc” r 1 {am on the blackboard, !)may
had this 1d ﬁao t eneutr wire at one trmetoput eng
t°“ DUt pave e pepersimply (o “tfto ¢ 1Dl
nﬁtwgrchfS tens most eoﬁ q Hﬁtﬁa nvo?tage
ean eath to every one oe?] near—out m ex erf)ence IS
that there are m re ac rdents Ith the Iowelr voltages, because
wrth the hvo tae enecessar care |sta en to see that no
accr ent c pp Mather spoke qf makin eas to
und er ta Sfar as tern trn r nt |s concer |tt
verg ttestu to rea un ers an sem ose
teng |ne rs unde ta contrnuolus curr nt srmg eca se
[eﬁ/areuse oL, IIaterP or on hoard ship tor
ting a shi wrt ts IS oUt 0 estron hut con-
ert num e ram swrt ntrnuo scurrent
sets That |swyt e |ne s etto \ﬁrmorea ut COH
trnuouscHrren Oneﬁ B s0ns V\y nave ulg
orward this su Ejectrst e nuntbero reaét nst atta Pnc?
econtrn to scurregt motor oy poar |[p ab
|n|ont rbwe can awa%wrth commuatels ri rus
g ar 1t would apﬂlrcatron

LWL I
one good work
8 | Enad

wuo S cu ent sets fact
should not be lost srn tof asty eaas aqoo 8
exRerrence with conll u us current and no douh great a
vanhces halebeen made, but rn thefuture un#ess these m?tors
are reaty improved Upon, th e ense gep will b
enor s Iswrn 0n Gase tﬁ reo zFSOOO men-
tione or an ejectrr al Insta J h aIteénatrnP
%Lirre(ntWﬁreufse grewotﬂ] ever muc reduce

spoke of fin| g ult with. the coln Inuous current motor.

not want to find faultwithit, I believe 1t does good work,
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t it will not stand the econom test, Mxtrrstexpengnce with
ternatrnﬁ] rrent motos wa whe in America ag have
seen a w wor rn w enc ere with snow. and in damp
Weather wor no trou ew atngr under condrtro]ns
v%e[etecontr ous current motor would not work

the last twenmears SI grpose the cont uous urrent has ad-
vance more F ternators, s ecause.It was
n stand the simp es rntroduced an tf<|evet at in time
the a frnator ors urrre Cﬁ? ntotor will ta erts ce It 1S
a simi te lo

ar ase to tha W pressure and ressure
steam orfer Nowaé ays we h p§8t& Ress regan% think
nothing of It, whereagee nce we thou g

il
n%éteers will soqn ucahed up to rt an adua
qlkr\\te a%reewrt Mr, Watson in h |?rem iast
t ral, ternating current motors are 0 tenﬁ Plp ?d f
ve aterra ndino erweys adva ta e 'ﬁ fa the
e now It rOHt experienc 0u expect
10HPmoor dyouge eta /H P kit |s no n to Have
een one—an t otor |s starte It meirg ou are
orn %rve |ta oto wear and tear. You co tstMrt
trnu us current motqr tMer the same con |t|ons
Shac eton goes on {0 s eak of the gas ngrne When | men-
trone the Qas engine twas rea OP to start |scussron
sard onot ant to go into t esasx]et daey
o]moreu % that subject tsme ture ti oco s|der
therrtW ettert dp yt egasenq:neor etur Ine
oth of which have th ed arenden re erred
to ornﬁ awa wrt the don ey or er W awas, cert |n
aeter {atorsanfhg 8 ntt e eotthe ney
SOEL e EHICIcy o T conkey 0 E”é rcrea“é’”ot“%ntert
tp pdonkeybo\(Yers winches th)c |s@ ercntw wor mg
teamou tofsteam ls en wor H gettrn up.ste
?] éo runnrng es areae |nto onsr trﬁ I
Y %eerbaporoertest ut artrcu ars inrelation to t |sare
er worth obtain ﬂ e]rue as Mr. Farenden §
that the uestron fa o tr t e turbine en Ine wou
Wort o]r H Into. Wrt d tq trans orm ‘ e vot
|nte N rosstatronterersaver
aﬁeg ore eavrn e enr rom course
|bson\)/asu gestion, utIr a }qthrn It s ossrgleto obt%n
ig saving i alternating current by stepping down in
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enprne room. At some fgture time it rs my intention to
lqures to et er an 0 Into tg att rt orou )(
r. Dur erw hav su crent at toeat%e
us to m ecom arrso s tot er atrve coslt course
refer to rrme 0Vers, re er to auxiliaries, myatten
tion rtrcu ar recte them thro observrn? Pe
S P o e
not so Par? %ut When o gets 280 to 300§ H.P. a? H
In auxiliaries, t e trme come When we have to effect
savrnﬂ upon There 1S not |n more ahuse f
the s |pswrnc Wrtti reference to 58 rrn gear | pelieve
t ere rsasteerrn eareectrr VY]orke I1ttéd"on Sir George
ewnes t%t | do nott ere have been. a[r)f reak-
downs. ‘Wit 001 workmanshua an tSSoosamaterra 0 not

§S?rXVrs vtrer?nfrc?a 2o I\él 0 s aerratrlca Woro
not see ?ty th tedu Sob shou gtleat% ttjr ﬁ?t
o course v? Ve even the L steam engines breaki

tI reatest troudles we fin Ft sea. H
ort eatten on wit whrc stenedt my

ear e of thank sy OrL:J ga%e o M LP rg %rn
the propos}él o?Mr Durtnafl Secon dpeJ y Mr. Mather
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