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could bm exsily cleancd. cul. The>' %vere fired imiter tlle battorna
and liaitl a w lcol draft ail arotind thec sidee. Tlaey werc not
ecoaomical or fiet, as3 the?. chi fot evaporate more Shîan 5 lbs. Of
water per lb. or F~ond coa.

'rite ollior hotter ini use was calied the La'ncashire, and a
UgencmliY irollà 26 gao ft. long, wItl ivra intinal furnaces af
circular foîini. Modifications of tiiese bolers are still ini geuieral
isu it thic Eîîilîsl manuiacturng districts. Il as clainicd (or
tht::: liant iltrt eronoîn>. of fulel is cqual tai flhc nultitubular
flter min roîmnon use nuit' A nuîîîbcr aftiîesc boilcrs imnparted
front Englani wîli the iast ici.. years arc in use in Canada.
Ficuluent dîs:îstroîîs explosions of these badlers touk place, and
vere louked a )m as. miystcriais, outil M r. WVilliamn Fairbaimnl de-
motnsiraied tliaî ulicir strengtli wtt: inversely as tlic lengili and
iiainctcr of tueuir fmrnaccs. Tis brouglit about an îînprov.cd
lorn of furnac with strengthcning rings. Since thicir intradiic-
tin aui the gencral adoption of strai hotter inspection, ex-

plosions have becomîte vcry rare. l in my youngcr days, Chuarles
WI*ye Wiilliam:,s a1 contitinig emîgînecer in the emuip!oy of the City
of D)ublin Steain l'ac1ket Cnmywas engageai in experiiiicnt-
iiîg ori steai boilers, wvitli a viîew to tteir greater efflcmency and
1 ie înevcntin of siinokc. 1 hall an aplporîîinîty of seing ont of
las boilers tcsted in Ille >'ard of ui îya ublin ComnPaný',
Li.vcrpool, Initier 'Mî. W Iltiims' su perintcendence. Althoulh lits
itirnare %ias sltowvn to îîrlccnt ssîîoi eo ta great extent, it cI id not
contecanto gcneral use,as àl wasiunt slioawn thai it was iaore econ-
oinical ilan tiose ratlise.I nyiîe'ratttMrVlias
conbtrtusted a ire box botter ofiflic locomotivre type, the tubes ai
witiclt viere 8 fi. long, dmvided lit tigh t water-tighit divisions,
uIl first divisin beiit,ç 6 incites front the flue-luox tube plate.
'l'tr r.-suit oi tlîis exîucrilt:cnî sliowcd dtue flic rbox made more
sîcaît dan the bala:nce af the batier,.anci the first 6 inches ofute
tube mture tlîan aIlic rest-the two last divisions rnaking noa
steain, as the temperature af the w.tîcr in tltcm couid flot be
raiscd to tuie boiling point.

Abont file saine tinte the Stepîhenson long boîler locomontive
engine VV.S constructcd, %villa ver), long tubes. It was nrx foîînd
o mt.tke steai an), bettcr ilan thc short boilers. ditmn-
facture was soo abandoncdl.

hn the cailiery, districts of Lancashire, the haystack and
waggni boilers tîten in use did not rrtn wtt mort tlîan i è ta 2 fls.
oi sîcamn. »rite ptîmnping engines hiad open topped cylinders, the
steain beiaîg tiseil ta dispiace the air, and then condensed by a
jet ai rvater in flic boittan ai the cyliitder, tlic pressure of the
.tttnasphcrc on the piston doing the work ai pumpîng. Tht boys
usccl ta amuse theinscîves by j4etting an the bearn a piston
t..lien the engines were iii motion, tht strokes nat being more
tit 3 or 4 per minute. 1 have becît informcd that saine af
tiiese engines and boilers are still i work in the calliery districts.

WVheîu ttluittîbîil.r boit%. s f'trst caime into use for stationary
turposes. , e ilanuffacturers placcd 100 inany tubes un theun, and

1kepîglacial toa i.dose ta ii sheli botait caver the ('ire. Asa con-
srqitence they gave a lairge ainaunt af trouble, the siteil plates
giviu:g %vay anal gcttng flot tltrottgh the wvant ai proper circula-
tton ai Ille water. *rite wnter was oltien asked at that lime as ta
the cause ailiat trouble. 1 sltawed the impossibility ai the watcr
getig down on lieitîrnace p aies %%fite tht large body af
stcani was ascending through tFht tartuous passages araund tht
tubes. 1 have secen a nev hoier canstructed thîs way, and madt
ai the Ilest iowviioor iran, give out entirely lin ivea weeks, white
thase thai vvere constructed %vigil suflicient space for circulation,
vecarked vcry econaiically and gave no troublewliatever.

The tuatter ai circulatian ai the watcr and liberation of the
mteait %vas cxltaustvely expentrtcntcd an by Mlir. Robe.rt Isher-
worM, Cîtiti Engineer ai the United Suites navy, an tht steanter
Michigan aflibis fiav» TIais eentleman caused a reduction ai
the nuitiber afitubes in tht boîlers by about one-third, rcducing
the consumpt"ion af fuel, and incrcastng lthe sieam available ta
îîropel. the 11lîiî -clearly praving tuati ncreased circulation of
vraicr in a sucait: boier lai-gel>' increcases tht production oI steant
and aduls ta the hile affic boiter.

A new steani houier was buili and placed in position in a faun-
drv and tiitrclîne bhop in Toronto in 1867. T. ;owncr dtsigned
at liiself and filled it close ta sheil and botam wîîh tubes. In
ont mantu si had ta be replaced b> a nett ont, as il bagged aver
the firc untîl dite plate spli. It made vcry litile steamn consider-
ingius he.tting sur-tire. 1 saw tiis boiher before it vias set in brick-
wark. andi tald thein wlt might bc expectcd. Tht same thing
itappened front tht sanie cause ta Strne baiiet-s in Hamilton.
Rcpc.iied iaiurcs cf sicani boilers fromt this cause bas taught a
lessan ta the mnifacturers thau bas passed ihrough tht trade,
so thai most ai the boiters are now flot deficient in this respect.

Wlicn 1 went ta Liverpool to serve my lime, there was fia
officiai itospecior ai bolers, engiries or sicamboats, nor any ear-
antinatian ai or certificates gavena tu steainbnat engînleers, tht
mnagers or %lac owriers ai the boats t.aking tht best or cheapesi
mnen front the shops. or froit uhose thii~ had raised theinselves
iront f'iremt:en in the boats. Ncither were tîtere any houler inspcc-
torm ai short or botter irisut-arce camnpantes As a cansequence,
explosions .iid ioss ai lufe were very irequcnt, ver aîuch more
!>a ilin lit the prescrit tîme iwhen there are boiter insurance and
in5pection cainpanies aiways available.

h recoiicct gaing ia a factary an Sparhing Streci, Liverpool,
it tuec dinner Itour; 1 saw a man siîîingbasia bierwt
two lteavy tvciglits on tht lever of thce y valve. 1 said toimr,

41wliat have you te tw weights an for?" lic said, «'<Mi. Twi:s
toici tue flot tai let tht steain blaw off, it rusts tllt machinery.u I
totl hlm ta lift it tmp g'racualiy tanilil letc ail the steaîn oui that
woutid cante oui, lcavmng tht aid weight on, and tmade oft clown
the street as quickiy as possible.

h have met mnaiy men an ihiscautry lin charge ofiboihers who
had very hile more knowledgc ai steain thuan titis ane. Any
tita in charge oi steai bailers can now have no excuse for tais
want ai knowiedge in tItis respect, as lite mîayjain tht Stationary
Engineers' Society, ,înd reccive necessary instruction that wouid
it flm to lake charge of any land engine or houler without <car

ai accidentt.
1 do not tindersianul hnw tl is, ioakîng ta the many boiter ex-

plosions that take place in Canada, witlî tht canserqent loss ai
lité and propcrty, thtat fltc Ontario Gorverrnnent can not be pre-
vaiitd Japonl tai pass et aw :naking exaininauion of enginetrs
canîpulsory, as also inspection and tests of sicaro boilers. iecr-
haps tile lit'es saveul by a iaw would oi bc a sufficîcuit set-off ta
the palitîcal patron:age but iran: those who sclflshly appose
getting such a law.

'rais letter is, 1 amti ai-aid foo, long ; 1lait therciore consirained
ta stop lucre befote bcbtg througli with îny sîtbject. lv your
lea e 1 will rcîtîrn to ilini a future nuniher, %-lien top to re-
laie sotie experiences with engines and bolIers ihat your readers
werc nul prcviousty conversant with.

THE EASTON ARC DYNAMO AND LARM
liv: T. F. Picbcv*rr..

TmIu invention of the Easton systen af arc tamps i: dite aioait soleiv ta
the efforts ori Mr jas. W. Exaton. who designed and perfected the sysiem.
lie was cnipioyed ait fint ay the liait Electrnc Light Ca.. af Canada. tri Lon-
don. Ontario. nnI afterwurus by tht Biail Elecinc Lglut Co.. or Ntw York.
Durinq ihis service he suggested many af the distinctive féaiures wbich
miade the Ral dynamo a practal andI commercial success. So a r as
was deltirablr titese fentures were incorparatitu In hais subsequent work. andI
for titis rmason the externat appearane of the ai anmi Hasiori dynamos is
soniewhat sil'atar.

The inut.îliîy of parts inseparable front a profitable manufacture ala
double arr.taturt nîtchint gayé endiess troubles front breiaicdowris, aind 1,fr.
Eastori ira, certain titat a heiter type could be dtsigned. Witt lit end
tIn vicw hc studied tht de-fets af ait tht dynamos under bis oabiervation.
'lite Ilbuming out Io armature sections was the firsi deic he succeeded
in oî'trcaming. alter he awoke. ta tht filet atais previous work had been
calnîly appropriated by oihmhr Titis defeci was ordinairily due to a defeci
in the commutstor. btdoîn occurring mati an tiherent armatute trouble,
and tht device for overcon:ing it consisted in cannecting the armature in a
clolicd circuit. Indtpendent Gf any externat connection ta thecormiator. andI
claking tht connection beiweeri te 2rimaîtire andI commuutor by fusible

Dly the accoirpariying diarm i iis seen ahat tht current tlawing illroigh
the armature irret<otsnrot .flow out p.ut A2. unless tht bruis a- in con-

tact with Ca. andI terciore F2 clarries cutemnt only white tht basles magie
stach contact. ichit t about s-6o part ai the time. andI thc fulsible connec-
ionisare ad4pied to carry about 1-6oaf the normali curreat ai the dynamo. If
a short circuit as fornied as bc. .jcen Ci andI Ca tht current generated it thte
wîre betwteen Ai andI la Slows in titis short circuit throuRh tht fuses for tht
whole rame. andI titeretore if aile' short circuit bas sufficient teatstance. so
abat aniy tht normal current flows titrougit it. tht fuses suit be subjected ta
about 6o unies the normai beatirig edtct andI %ait btaw out, but as teshot
circuit ta usually of low resittance andI the curreni abnorîially large, lthe
heatirig effect Ji incrcased mn tht fuses as weil as an the armature craii andI
tht fuse blairs nt once. so lthai the protection is tht more reupid as the pas-
sbility ai damage as increaied. I>n acînsi tests. titere as no a ppreciable

lapse oi uie betwenr eriergitîiR thte agnets. andI btotng cf fuse. when
tte short circuit t: practicaily ai na resstance. Tht two short circuited
plate tin tht commutator breome pracically one ant se sections in the
armature operatt as one section af double lengîth connected andI protecutd
by tht fuses F andI Fa. 'The niunber af sections being larite. thte corise'
querit increase of spark ai itis double section is tnt destructive. in fact
machaines hart henn knowingly oprrated for mionths wiih a nuniber ai fuses
ou:. wtihout any serious damage ta tht conîmutator. sol lthai tere is no
necessiiy ta shut dawn for a short circuit in the contîutator af ibis machine.
Tht next nai noticcable improveracnt iras tht autonîalicaly iighteninq
armtature mouratingdevioe. lTe need for sucit an improvemrent was pre
lapon the invrnior's attention fi-rn tite trouble experienced in mounating lthe
smootit "Gramme ring" armature. irnicit bas beeri so saiisfactory for bigla
tension work. These armatures whien inounied upon tht ordiriary spider.
would getl base andI cause vires ta break. andI tht mitait armature would
soitiee more bodily " oui oi centre" andI sirike tht polar faces ai tht
imgnets. As the causes oi losensng werc almosi solely attrihutabie la
the shinkage oi tite insuiating maieriai in the mounuting. and compacting
ai tht armature: lurte, the cormetion coutd be pticly uniatut ait ataurid
in Il aking up tht slack." Tht device for overcoming ibis defect consists
in mzking the sh.ft itslI. a single screw boit tht strain of driving tht arama-
turc bting perpctually applied ta foirce a conical nut or carie inua a conical
seat.antihuus expand the instilaig material, agairist tht imner surface ofuthe
armature. andI any tooseness is ai once taken up by a relative inavement af
the sailai and mounuting. As te shaht us dead truc, tht running gear cari
tun upor ilî wîiîhout altering the cenre of motion, or the balance Actual
experience proves abit the satt. with a screw af two itreads ta the inich.
gains about ane iuri tin te first scn millions, ant iis tigittens eî'crytbirig
up satid. tht rtlativ'e motion af the îwa parts being very slow thereamer.
Tht result af ibis device bas been ta effetually cavercome the troubles whicit
cd<Ied it ia existence

Ariette- radical departure fi-om the Imnown types of machines. mas the
ont intettded ta secur the maximum action (rom thet minimum ai mateslai
in the armature cane. Ibis consu. tr placing tht polar faces of the
magneLs so th;ti tht centre ai the armature is suleudtihdrctnu-
tive action af bath palges. wtile tact enid il; subjected ta the direct action ai
anc orily. andI the Indirect action oi the citler. Tht tteorv foi itis isfound

tin tte facît at the selffrepettani action of rriagnelctiUnes of force have situisa
direction af Slow. catusing thte endle of a cylindtr subjected ta a unifai-n dis-
tribuion oi inductive action ta become -saturated flraî andI requi-i ex-
pendiiure of enery ta gel tht centre saturated under ihlese conditions.

Thte saine property ai' nagnetic fines ai force aiso cusies the enids oi a
mignet polar face ta be thte strongest in effet. andI the inductive action ta

i Papcr mti tforc the Montren Elecric Club.
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