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tilt conditions naincd, is (Iicn lle ta tlacar passing tlîîough
the anl.Igiîeîn. cIruit, of, .as il ab usu.1lJ> teilied, ciittiiig tll- uines
of foarce. Wlitre aniee.r.aaîc as exa.ated, il nagmietis. field,
a i îagneît ac circ uit, or aîîag oct c lissies oi force, wlaaclîvei teri
bc prcicrred, as crentcd , anid the ecol(>(lar) m~ite lyîng iii tiacîr
Isatis, .11 E.M.V. 15 generaîedt mn1 'il. ''it toll\tfse t.îkes placv
1%%lien tilt par imîat r> *rtit V. brOkail , âtid tllai, aiol ic t I I tases
ofct.ir~ai,> mta i i o.. Ai Ilag rvit ai iaN*. it ac tllacs

c rcetteal, braîkeai, ais %.si aed , suad ain c.ah conducta ar I> aag ai tilit
pîth larit lae circuit, nuE .F is genaatcd.

F rona t ie lt a oN i aaaai rail> fol lous, t bat an tuaatac.îa wlacl
roui parallel In the <lirc tila of fine,, af fornt, no EL..F. as

gencerated , .uîd sa it ll.ilallcals tlaat 1ia nîdus.titan takes place
Itt"%ccsi to wires crossiaig eci ailier at rigli t angles.

lait effectîl c uuau ou, uhte tilt toanar irrent as tu be
ubtcd apart frot i niar> , .îs aitin duiction coius listai for expert-
aîîctatl uarl><as, fiar teclaoaie transiitters, for tla transbfornier
ao% being introdtlife inito electriu liglitiuîg , the priaiîary .and

secoaidary- cails aitusi b linîstlaitd fronti caci other, and the
insul.utiaiî blîaîld bc jîrojaartionate ta the ]l.M.N.F.s gencratcd.

WVitl indaus, lion toils, b) %%raîihing il lonîg lengthi af secondary
%virc raîaid aî siorter Ie:ngtli of arialar%, iat i% 1îassible ta) generate
vea% laiglih M. in the fariner. using ouily vcry Io'%v M.. in
the latter ; ecd coil ai tilt seconclary thai is brouglît vitlain the
influcence of tlic fines afiforce addisig to tic E.M. F.s geaîcratcd.

hlecligla E.NM.F.s arc gencrattcd, and listai for tic puipoes
(if clcia Iighit distribuationî, bcmaîg touîertedi iaîto Io%%E~l X
i UIl point af consuluptianl, great tie illust bc taktn ta im.sulate

fîally Ihetwceaî the coils, or tile inuîctive actuin wîll l)c dlestroyced
ta a large cxtcait, nid iaaay gave! rase ta> serions~ accidenits.

lBut tliougli, wlicre it is clesired ta use dlectrical induction as
-a servanat, il is neccessary tf) insulaite ilie two coils front tcd
tatilier, inuduct ioun will take pîlace iitveî tlieless %%ittinitt any insila-
tionî. One case lias bcai givers, wlivre flic cois a oan clectro.
nagnet geuicrate ni E M F. by actiang iaîductively an c ai<llcr;
coils cvcn aire nat aîecessary for indutctiona. But it will take
place witliiiî a1 %vire utsed.

Eaclî portion ai a coiîductor 1c15 ;as a separate %vire. Tiaus,
-a colper rosi half at i an dlaniier aîîay bc taken toa <onsist
af a tautiaber of simi:li wite,, :alI groupcad rotind a centrec and as
appaacnily tic farsi action ai cirment is anainly confincd to the
surface ai a conduciar, induction takes place b)cîwcen the
ouater %vires, "o tai speak. anci thc infer, giving risc tai many
puauling phenoancna in connection %villa dynamio construction,
and with lightaing discliargecs ; about wlaich soanecthing will
probably bc saidi laitr oaa, Prof. Oliver 1(lodge's recent investiga.

tlions, having cansiderably iîodified catir ideas %villa eg:rd ta thc
latter.
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lIIV be of ai aisting aiiaclaineuy (amis a sîaljcct of iaîtertcat to
iany niacrwlîile the question oif ils cconsonaies ib of evcn
deeixer initaesî ta i ali osc engageai iii tict transport or inoye-

iutîcot or aaatcils. Thei appulicatian of electlicity to tdais partico.
lar puarise is <aite tlaat at ftrnt siglît iîî:y alout pîrescrit great rap.
parent advaiîuage. but .u coiasitleîatiaa ai tlle coniditionis ta be
ialillet %vil]. un uIc contrary. shIow tuialictee ;î no liare sait:able
caîijaactiaî (if foi-ce :înd duty. tilt] even il tlae prescrnt stage,

aaa paarclascr (if h<isting inîacliîcry Can afliard ta disregard tic

clainis ai tic conVCV.aaîCC ai hc'e y celticity, for reCasoals
wlaîchll e autlior liailes. -àuaCciiitly, tai show.
Thl c irec caiiîsuder.tiiouis wih prebenit tleîleanad

mlhiclî. if insvcittl fîriaîîe v z fartlc wh'ilc suabljcct.
N:ttar.tly. the priniari3n (ail .

i. li Comparative cçaan<aaiv.

*flî second ant ordier 1b.
2. its supenor nIeInIs.

The only rcniaainj. consmidcraiaaî beang.
3. Its prlcçtic.-IIilitv

l"nder the fini: we have tai look inia a len ai the faguies of
electric and steatit motorN on mmaet,

No"-, ani clcttris: motor- a% an iusehf a nost oconomaical trans-
initter ai powier, its ctficiency runaaag ais high a, go Me cent. an

r egular work, and if îa-rked ainder proper conditions, its life
* Abstanc d a Papesatirait befoe dit Caiil ît~&iciFagnt Soarry.
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nia> bo as long tas that ai aay ardinary stecam eagine, Mlalle
under tlle s;îc iai safegu.ards dcsîgncdl by Uic authar is durabilaty
sîauald bc far inioge praloagecl. Buot the powevr 1005t iaeccssarily
be geuîcrated ait caaîveyed to itis aîîator, and so thc question
ai the cconaaay oi tlî ceratiilg dlynamo and ihie povcr tlîat

4.1t;\ eb il ti..OiOC ilita qucsiion. S t'ibeuil) -coîliecledi eies
.lait (1) naIisasac sd an bo.aîd shahl, aand Iii aoaarous .iîrt
btatio aipi aatal lit il ona land, liave rcpeated î> gias ci>a uinite-ti

CÛ*cucîIu.> <ai OVer 80 îaor Çent. afils( tîelaor!is)%c.îîO (i e Sttaai
in tlle cylitcer.

Thc are a far greatc-r nizbtr oi cases, lîoïoevr, wlaere suili
" dynamo would rcccivc its motion direct iroai a shaft drîs-en l>î*
a larger engine, andl in such a case an evea boperiair mslt ataigla

bc rt-lia:td silon. Il wcoald, iii iact, ho salet ta u ae anblll ta ulpit
ai 85 lier (Lent. ai tlac aciaaal POwe;r Pîut an ta the dYalnuîttil

an tic slaape ai electrical forceand as, anl the casc ai shap crailes,
or wharf crailes, tlacy woold flot be rcaaîately sat:aated froiîî tlac
generating dynamio, tlae lobs in transanissian wouald bc sanaîl and
can bc statcd at i îîer cent. ta 2 lier cent. only.

la the case ai a large dlock, wirth cranes situa!ed est aIl partb,
there sîotild bc greatter distance.% ta be ditait wiîl, but e% en tliese
would flotî cxcecd Ulic liiuits aif ordinary law-tension circuits, anal

tlîe systelu îîould show a very fav<aaable camparisan in lasses
b> tranîsmissioan, .ab against tlîe distribution ai lîydraulis: power.

For aIlI ardinar> condtitionîs, tlcen, wc aaîay cical wiîh tilt
following figures .
One la. p. talai ii alyaanîo rv,.îit ai).................8 af a Il. p).
I Xms by Io,,, li trtlisniission i%.afier centi... ........... .008 ali o
ÂAmving athe farce: paît auto nantar ;ts................... 1114 aso a. h. 1)

Output af inotar go per cent. = .77 af a h. p
Or a toualt lab,; of less thau 25 pur evnt.

Now take tlle comaîu:rativ-e case ai a stenaî drivers crane, say
of tivO, toits poiver, las-aag two cylinclers cadi 5 ýj ila. 'liainter b>
8 ii. strake, muaing at ia5o revoltiioaus ur mninuate. Such cia-
gints are oaa fall vark liiked tiat t<î eut ofistenam as fllte as )j taa
UC ai tilt StrokeC, ansd thus c-xlaaost their steaow at a cnnsiderahle

pressure. Thac usual huer- pressure iS 70 lbs., anaintained at ant
average ai about 65 lbs., andI wsire drawn by pipes and connec-
tionls to, say, 6o lbs. initial pressure. Under abovo conditians
they indacato about 1434 horse-power, but their consomption ai
steatîx as very cansiderahie, and canulat ho assumed atl less than
35 lbs. per horse-pawer uper hatar. An excellent authority gave,
rccenuly, instances ai sauch sinaîl high-speed engines absorbing
aver 4o lbs. per horse pawer per houir. The net cfticicncy
is stil *iurthîer redta:cc by thc intcanal friction ai the machines,
which evens. in good engines would av-erage 15 pser cent., sa thai
we arraive ut a fanal cfficicncy ai these ctines tised as maotors
on cranes ai nat maime than 6o uier cent.

On aIl sanail steailu cranes, hawcvcr, tilere is a furthcr %v-aste
iii tile boilers, whieh, beiag simali and af the vertical type,
aire baîr fronta econoanical in a aisiag sîean, anal habiîtalls' consuilue;
5 to 7 lbi. ai filel lier horse-p)ower per htoua-. In liradtice îîo
cranc is ever contiaîually at svork, anal duriiag tlic periods ai
lowcuing, ch:unging gear anîu stopîs, &c., flic fuel continues ta
bora, ana l te is also the casi ai fuel and flat- af raisiulg
sîcruin in trie auanîing for tlîe day's svork.

Il is customiaîy amiong crans: biailders ta cansînact the boilers.
of slceans tranes a gos dent i sualtr thaun wmîId bc ntcess:sryv
if tt enagnes wcrc ini constant riuaîing ; thc gain in pressure
dtaring tile stoas nui(] chianges metntinaital caaîipcnsatiang the Inss
ai uresýirc dîaring %varkiug, andl the steaun gauge is caia;cqucntly
constantly on the inîtve. Nasv, aginist iiese figures we shoolci
hiave, in tilte case (if a direct-driven dynnîo, a1 botter cagine
riaining %villa i carlier cut.off. ;andl alsa iicssarv steaaîî marc
ccanomnicallv raised. *Fhc nator whens the cuane is standing
wvastes no paower, niît thc dyamno tuay ho shit daawn or started
ai short notice. 'llit crane driver necd pay na attention ta the
crane when staninig idle. analihe st:trt% without delay in the
inoraing, the powier being dcrivcd firam the shaîp boilers. There
seaulal thas appear ta be a vcry decided econoiny in flîvor oi
clectnc cr.ines, ab agaunsi steim-driven machines, la the case
ai os-erhcac travellers, there a., the saving duc ta the absence
ai long square shahis rsannung un mavabke bcarings, andl which,
togcther with the cattan or %vire ropes an rope-driven cranes, arc
kept consintly runaang evera whcn the crane is out of use.

Lunes af foice thai haire :hc same direction repel cach other. wile if ihey
have: oppasiic direction% they aatr..et ctach other.
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