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building iron andi stcel war shipe. A shntilar plant hiat silice licel
erct.ted a litecshipyard of the GIorges et Chantiarodie la Loire, at Poe-
hiourI, sicur St. Nitzaire. illustrations of whieh were gtiven, ast aise Uf

tinoîlmer machmine uet liru-.whiclî was slow being cunatrucsteti front the
Aîthor's glusigne. Otdeor aillctii. of Itydrauliu pressure were

Vien, reforreti te. quels a for furgting saint staampitg. lThe Autlîuri
lîiti abat lieu successfi carrYilng ont of bydraullo furgini womld

duepent greaîly n theu skîli brought ta btar in niakins aise dles liutit

»s tolth protIittve 1î,nweraîîdefficiency ofimuaehiinetooltt eneral.
b, tend flia uod (if itcrcaqiing thom, the Auithor observcd tient te
roIt ut'inaitfncitirigit tependil antio fli roductivel poe f the
louis emopiloyed. aidi upon i le offiewîis u tratipportinc
ltho inateriailu eted frumn littes. Atiiile liftinig anti tratisorting tir-
r-,igemnettsý stuuld bu îtrovidcd int ail cases. At prastnt a large
attntnt or liftimmir was dono by assntt labour, fl wVtlch there Wtîs
Toun for gros'. imtirovoitititt. Owiugi te fle tîeceosity ititherto Of

tiiag bclting or gearitg fur workinir thenm. power-cralleq tad, onlIy
beti aptîliet lunacltmne-tools go a Iimnted estent as a mounies for itu-
rreasltig titir onîtptt Thet Autmur Itoimtei otut finit by flic adloption of
Iortnblcitydraulic mtachine.to a rent ,avinx iii flour-sîte îuight
)e efecud. The introdtioin of hyrui capetaut liat practically

%tunîhilated, spacs in stocek% andi railway-Yartls. and aW flte haulîng of
agRivera weigltt on a gudt rondl requireti Icos poawer iens lifting it, an
extendeti apptlication of -Iicli maehinery lu emtgine.workit was ta bu
inticipageti. Tito qtttabihtly of this oystetin ta inecasiig lthe eutpt

lifing wasernqtmrcd ilanhyr;uiic crutes ity lte imiossibility of work-
itntn putulitg on themu a greater lo:ul titan they w.re calculaled 10

bear. .
Ol te titird ieI iîl, inely, fltc invreasati prtoductive p'ower atid

eflîctenc)y obtauuable by lieu unipîcymuent Uf hydraulic pressure for
workincnmemn-tos tho Attthor observcd fhant an flair as the prime

tnlover witt4 concurncd, flic potwer nece.-sary in a hsymîrmulie systent ta
piimgml weler list theu acetumulator was nearly aiwaytt obtaineti froin a

oteain-ciitgiue. but aven ast tii carly stage thc hydraulie stem, ly
liri uise ut ltho accumnulator, alloweil of a eonmderable reduictmon nit
lthe size of the tetr. A contparatively ainall prime mnuver runnirag
continîmially- slored Up sîtfficient energy to meut any sutiden sielianti
friný cran lte largest of the machies worked fruru it ,white, on the
oticr fanenti, te grinîe suover wouid have tu ho equat tu thie. This
tiefect watt tua tsalait estent guet hy the usie0f fly-wheeis, which were,
lîowever.oaie tio,îable fronts teir liabilitY la accidentt. anti frotte the

-- traitesîtuwcli flic mhaftingr wats subjected. Front 200 ta 300 biows
lier minute liat been obtaine irmn hydraulie moachines, and in machine-

loUIs ani ra the accuintilator actel as a perfect saféty-,alve.
Then., for the transmission of' power tb points <listant front the Prime
muroer, hydraulie pressoure was file inost coonomical. Ily the use of
itydraullicenguints laid underground, ait Oerrhcad stafting was dis-

pecaeed with. Under the prcsent syâtein files of shaftiug, t0 a grutt
extent. regttlatad the position of flicu machinas. In a reuent case,
48.,MW square feîwero rcquired wiîh shat*titgwle32,Mq~quare fect
only ware necessîtry whosm arrtnged for h-draulic transni&.sion. la
itis re te çou'. ou ail the rollng nut flttig of a building Wl0 fee
loisi, -xi feet acide, and 25 faut tigit wua Raveti. A pipe of 1incht bore
couli transmit nearly t;5 hs.-p. est a %-cry muderale velocity of acatar.
and P.2-inei pipe about 25 h.-p. Alldasigerfromltu useofhaltsand

f 11lleys was avoitiet, anti ahen Once laiti th Ie grounti il omautlati n
furttc r attention.
'flic itext question watt et$ te the sititability of laydraulis; pressure

lu attualing lthe Mols. It hint aiready beau catloyet fer sietîingr
andi plan ing-machine<, andi ils application te rotary machines maight
aven beconme as econumnical as asny other. Theu simnlicjty anti fewness
of parta in ail itydraulie machine-tuolswo-sa sourceof agreat cconouey.
lei respect ta the econoinicai application uf force thraulh aacit indi-
vi-lol machine wlten parfortiniug sncbl an operatien as Puulcaint, te
inaet -a anas moving at ilts loanest speeti, anti friction wu s tt a tini-
aiita when most work wus bain g duae. Again * hytiraulie m1achiîncs
coneutueti nu lioanar excep'. wlien actually dsng work. wnhite it wui

siot utiusant in a iuacitine-situp te sea ail tho citafîing running in
urder la drive a qmal tuo] at ils axtreîty. Witt Itydraulio ia-
chines it anas inîiatarial anheltor flie machine was 2 fout or 2,000 feel
fronit the accumulator, on ly the exact gugntil of water ueeessany go
p.erformn the operatien anas consumne 3 . In conclusion, thte Author
mtaleti that apart frot questionet of econoîny attention inîittl bc
<lirecteti te several of lite ativantages aristang froio the applicattti of
tydrauliu power Lu speeili cases. In rivating-nsachinery eL rendereti
it ptossible in cite and lte saine inachine lu close te plates aniti a,
stcady pressure, t0 fli lte rivet-hola witbout forcing te motal of flica
rivets in Itetaceen fle ptlates. ant l give the maotai a sharp blete- net
only coult the heaviest machina bu lifted, but the miachinues coulti ho
:îtachet ta theîr work. In ýunching and shearîng niàachioer3y înuch

grete acîî-ac aas usrefrottithe perfect contrai0f the muiýng
p.unli or koife, anhoqo dascunt conft ba arresteti ascii afler iL tad
touchîct the plate. Steel plates ancre less injurei anhan ansclied lîy
sleadj1 h)ydraulie pressura. llydraulic punchiug antd shcaring-
moachines requiroti no fondatienst anti oilt bc reatiy l*an on
board ohip, thus saviug mucit earryîng to andi fr0 uf plates. IL anas
oftis desîrable la foliote Up the effccts of a sharp blow by maintaiti-ing con tinueti steatiy pressur e. Titis wua iliostrateti by the Author.atho describetIl * tms'" accumlaor, andi pointed ont bte differ-
emicu of affect of a nul."Cr of light bleuis ascompareti wibt ota eaa-y
oninl the caue of hydraulio rivcting. Siesilar condtitions sepplai
fttrglug. The indirect ativanlages due ta te îanifornatity of ail the
work applieti aise toi the flangîng-mnachinery, andi in facttoisvcrytiting
passinge through dies and blocksa. Heathoug'it that aven lamali firens
mielht finti it adrianlageous te combine inl t e pection of a omumn

pumping-stalion, and se te obtain mail>' of the economical beneoîts
dtme ta carrying out operations on alarge sa!e.

The second Papacr rald ana en .Stupn asand Welding nter the
Steag-iammer,' hy Mr. Alexander ôM oeenil. M. [nst. C.B. lb
anas ubservadl thait the aing if i an forging untiert sh. team-ham-
mar in moultis or dies cf simple for ha lon bea dectsti Titey
hail comtnunly beau of capor fgtte i ira, . ee offte reul
linisheti andiuch heavier tan nesa rv re irireg Ina h m tela
bakin, ot1fby planins or sapin la finish Mhn. Ver f.wa rgs
haut beiia produceti of a cotiicte 8hp or ailI up of soee1a
piecesi, under the hammer w en coinau on ar-iron wunas, us. Th,

sltean.hammer hiait aiways boea amployeti fer waltiingr iii coloîu
the rings of waggott-wlîeels, anti in statping whoels acering te
lte sycitam ofMr. Arbel. So far astla Authorwaas taware, li11e tatil
beegadune toakle omaier forginge, welding togethar eaverai Itiecco.
Ife lthougtit sulicietît care hitti saut lîemi lakmi lit lthe tirawimtg office go
tiostiqu focani on titat ltcey coulai Ite stantel. lisat that proltar lire-
mautiat tadtiml been obscrvei bY lthe moîLtiaiCer Of lteO wtrkit or lthe
furomtan.siit, lu aranige the itilariai, so Iliat. îtn aneis situniti bu
natis ie the rigmt aa, the usat lowing; ini flic rigtt directioun lu 911

liteu Tontlet. nuidtu liraimt of tlic iran pia'ced su as te) geL flie grealest
sirongth. Slamîîpmng mi muelet gave a umttfornlty anti accurttcy wticit
afrortieti eat acim'tutages anIerc large numbers of similar ohiectm

'nremate 'flte Autitor tnd carciati out. the systeso a tiuîtir andi
welditig carnage tentd aarou iron-work for semu vears et lthe Iocital-

cueWrks of lte Great Souffherai nmmtl Western lway of Irelanti.
Hie conîraîti flie cost cf sîatpe(Ilforgitgxsas cutîptretl witt furgmtîgs
hy b.itaîisowitgo tittt for the essur" Ciilicalti4 formtts, fle former
p rocess anas the clhuaitr. Aîlmtmgh fttr sottie purposes lthe otan-
.tamener aa tioce«.mary, lit, balieved iumîttmy forgiuîgs wout bu botter

iade b>' tydrealie lurgmmîg.-prass. iially. ho expiamiei lthe melhoti
of nîalcmngstamîtcd fergingît. by giviitg a detaileti occoumînt of fle mursn.
uer of fatgmie a mîu nler of dlifféret articles, wi'chtî h iteoul sueeteti
atl fair satnphtorflurgimige fcîtriîîgi andi aggn iromî.anork.

Meeting on Palm. latth., M.%r. Bruleest in the Chair. A paper rasait
was on -'VThe Destigu antd Contrutionî of Jteitairitig.Slapwtayd l'or
Shiips," b>' MT. T. IL. Ligitîfoot, M. Imtst. C. E., attd Mr. John

Afler refereuce le lita ftret imîlroilucliouî cf crailles on ruIler by.the
iste 3fr. Mortoni, of lis in flic ycar 1819, a descriptiotn ana gavaen
tifa modern slipua>, capaLîie of daing anuith vessas ot about 2,50O
tous grima weisght, antl ttp 1300 feet in lengh. Four sections anare
tit, anigh iu datait, vin.. thu fountialions. thea ays, lthe craille, andi

flie haulisng mtaciinery. amîtallueion waa mado la the gradent, wiici
tati generalis t0e tcditerminati by a conoidetrallun of ltae amount anti
value of lanti tt disposai, hv lthe teptit of anatar te ha provileti oster
flie criatie, anti somnalies hy the naînral eof 0flie grantit.

'rThe feuatidatuons ancre descrtbeti as uaL being difficuit or expensive,
except lu spacial aiet, as lthe aneigist of ltae vessail anti eraille watt
apreati oser sucis a largo area as la retite tite pressure par unit ta ae
veryennalanouriî. Piisgwas objectait ta unless lthe whiole length cf
lthe way anas fihus supporteti, aslboa itopimprtant 10 aittain uniformity
of hearing toug tout lthe autire lemgtt mn ortier la avoiti excessive
local ci5rasses. The cast-iron rails lapon Sibict lthe craie travellai
ancre thon nefarredti L. and lte inotitut uî iaying and ixilzng thaun on
the timhar-ways anas axplaineti.

Wlth regard la the subtooerei Portion of flie ways which usuaill'
tati to ha put in place aniti tite assistane of divers, arinîs Proposais
fur sarteuinç lthe slip, anti ses tecresiaisi flie expauseofonstruction
anar, tisait an't. Titse wece first, making the cratie telaseopie, go
tat witn non out the ouererai divionms clotitisp, wtile as soute as

Insuline cemmoanceti lthe> openati out te receive tte vessai;, and.,
qecontily. eutciauing the upper partof lthe suip aittin walertight ai
pt'videdabltteboamuanit apaircf galtq. 13Bot es. systemsa iç
tee n soplet b>' fle Authors hbut lthe latter anere uni>' ajgtlicahie in

cases antare tite aas a sufficiaut nise atti fti of dte. 1la di *
hat t hresorledti l, tite subtorateil portion af lthe wayâs wt. lrI i
ail frantet togetitar on banti, antI the rails laid. IL ait titan flesateai
olmt oser ils final position, anti suk b>' Iayutg on a sufficienat wel;ht
cf clones, lthe grounti iasing hecu previosi> lrepareti b>' treig
au; levellissg Up with ballast.

lThe construction af lthe craille anas laet ieenlioueti. The limber
usati aas gearaly American naît, put oether lu tae fore f ire.

rTC, one aI bte entre amdîtw nmt the aitdes, oser ltae enfer lines of
rails. The rites ancre bracedti ogatar anti meounted on $tronc cast-
brou antes aniti wrougitt-irou tetes runmiug imn cast-iron carniae.Aeross lthe ritis anc boneaus of wood or iran ca.rying alitiior bifga-

bliockts worked fronts bte vessai iteI Pieuçits, sta"a andi pawl-Itea-
anere prositiot, as anaît as acrougmt-iromi gutides, for conveamence mn
plaeiilit e vasal.

lThe hauiug-up machinery wnas descrihoti as being To ene erall
acluabeti by water-pressure, thougli iu soute cases. en&lutes with gear-

ngaaueespectat>' ini siipways fer aimait vessels.
lie i lotn detailei lte anorkiug of a siiiianay. mcntieniug

lthe, preparalion auti ruuning down oif ttc craie, anhicit aouseimnes
was rtittid 90 t040 feet 01er tae anti cf lthe ays, anti lthe ilealing
on 0fthte vassal, anticit wua guitiat hy itawsers front tha qua>' or jttLy,
anti b> the craihe-gimides. Aflar hauling-up hati coutmema , bte
sitips gnaluialiy iatuled doteais ou the keel-blocks, anti te oliding bilge-
pteces Isolause n i n, iL anas iran out of file ataer seateti on tce
craie. rn lauineie lthe process anas raverseti. Tainsianeestanree
thon gisati af metutis b>' wtich mocre titanl Oue vessai coolti ba taken
onua single siîpaa atone tinie, ltheâlrsIaas by meana0f hytraulie

pssslaeiuntar lthe keel cf lthe sitip. anii e ablei tae anigit
i0 les trainsferreti froe tae cratile ta bfoaks supportat entirely on tihe
g ocu, s0 tit b:i' Providtun lthe cratie aniti swinging arma, il ousti
te ru down out cf itle wav anti prepareti for receîiitganotiter vesaI.
lit ltae second melthot (Thomepion anti Couper t s), lana ratle. bravalieti
on distinct sets of rails, aitt slightly dirfent inclinations, tua tbat
tae veissai migitt bc Iransferi-et frotte one loi ttc ther, acuontiin sl

lthe tua crasltie ursimubantusi itant up or louasti doue.
Murtou's itydtailie tauiing-gear, in uhicit tbe links tiait te ha dis-

connece es t the eut cf esacta upanard stroka, in order ta faate ont a
tlettei, and permit te ri tu travci tack auid bu recanneetet, ana
titan tiescribeti; anti afler puinting ont the terlous lues of fimie occa-
aictieti b>' th!& operatian, 1he Autitars ruoea te ab sowi hoan, by an-
provai g5ar, lacs of tinte anas av'oiix~ With tis apparatua therta
aas no dtaconnecltin cil links, wcanit ei> Iran-eliaie anti duan
the anays aecortiing sas the trainae ancre on titair octanard or ienard

stroke, connan3iao anit t he craie being madie b>' pauts attecIu.d
theit eî, uhich geareti with lte linkso on thaer usanat 10.

silippeti salmon as bhay ancre reversei. During lit short finie Lte
linkis ancre statuonary in reversai at top andi bottat, anater wuas ac-
cumulatei nter pressure, anti given out anhen the rman trasciieti ie
onfi direction or tht. othtr.
" llefoenoe anas matie ta Meurs. Ilayanar, Tyler and Co.'a bladins-
Mear alis te that inatrotuseti b>' 2%usàra Day anti Seussaiers, tbc former
Went objecte ti on amcetant of ils caot, anti tce latter froues the. dill-

Aliril, 1883.1


