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The above arrangement will be better understood by referring to section " C "
It also siows tbat il prevents the falling of rock from the bucket into the pit when the
sinkers are at work, as il is not over the mouti of the pit when emptied. Il also does
away uith the necessity of having an e.xtra bucket on the bank, as the bucket is not
detached frot the rope until il returns ta the bottom of the shaft again. The water
%as dispo.sed of by placing the cistern beneath the floor of the bank, so that when the
Iucket amne up, and the centre was in Une with the floor, the link was refnoved, the
bucket turned over, and the water was enptied into dite cistern. Frot thnce il was
conveyed to a drain by pipes, so that it did not gel biack into the shaft. The water
buckets wcre hung from the centre while the stone buckets vere hung three inches
lelow the centre, so that they would enpty wvithout any effort on the part of the bank
top man. The following is a statement of labor anti supplie.s for the sinking of shaft.

STXI otN'.

Sinking frot surface ta rock S feet .......... ......
Cribing shaft ..................................
Sinking'i n rock ....................... ........
Other labor riormied for shaft ..... ............
Eirecting ban..top and pulley-framte .... .........

Supplies for sinking, including cemîent, dynamite and
ail and sundry material....................

Sinking labio cost per fot......................
Sinking tuaterial " f.... ........ ... ....
Cribbing " " ......... ..........

$ toS.îo
ISS.26

3994.01
254.35
87.2 9

$4632.0

17c 06

$6342.07

$ 2S.77
7.58
3.04

$ 39-39

The S. S. " Turret Bay"-Novel Tffe of Coai Steamers employed by the
Dominion Coal Company.

Aimong our illustrations this month we reproduce a photogrp»h of the S. S.
" Turret liay-," one of the three new type of cargo steamers emiployed y the Doimtinion
Coal Company in -undling heiir e.tensive St. LaIwsrence trade. These vessels are of'
an entirely novel type of co"truction, and have been designed, patented] and built by
Dosford & Sons, Ltd., Sundedantd. The new design iessentially adapted for cargo
steamers, and il is therefore with vessels of that kind that site may most profitably be
conpared. The chic virtue of the design front a commercial point of vicw is the large
tieadweight and mesurentent capacity il give's in teris of the registered tonnage.

If the same deadweight capacity, draught of water, and co.cfficient of displace.
ment ihat arc embodied in the design of the " Turret Bay " were adopted in a partial
awning deck steamer of the usual type, the net register tonnage would le about 2o per
cent. greater. It is ncedless ta point out what this would mean, as the working ex.
pecnses of a cargo steamer may be said ta vary with the register tonnage, and the one.
tifth additional cargo carnied would therefore be clear gaim ta ibis extent, a fact which
stould mean a handsome profit to a vessel of the Turret design, whilst an ordinary
%ell decker would lie working possibly at a loss. Il should be stated, however, that
the internal capacity for measurement of cargoes is 7 per cent. less in the Turret de-
sign than in the partial awning deck vesel.

l'erhaps a closer comparason can be made beîween this new type of vessel and
spar deck vessels. In this case also the Turret design shows an advantage in the
matter of register tonnage over that of spar deck vesscls, lhe tonnage in the latter case
bing 13.3 per cent. greater than in the former, %%hilst the cubical niasurement would
bc 7.5 per cent. less than with the Turret type. Il is claimed b>' the inventars that
there are lio special disadvantages in timvct new arrangement ta set off against the
advantage'. gained in this mianner.

In the iiatter of strength il is doubtless unnecessary that we should say much, for
the superiority in ibis respect us apparent ai a glance; for the %ant of continuity' in
tell deck steamers is naturally a great source ai wcakness in regartd ta provision fo
hogging and sagging strains, and tiis is well iltistrated by dte insistence of the classi.
fication associations upon local strengthetning in te parts mlost affected. In Messrs.
Doxford's design, -wbat are known as the weather decks-i.e. the sitctdecks-arc con-
tinuous front stem ta stern of tlie esse. Thew dtecks arc made of plating,
of dite satae thickness as the .siell if the vevsse, and are in a straight line
throughout, there being no sheer. The sides of tite Turret liay alto afford
a continuous line of plating, lying piractically in the sanie vertical plane. We have,
thcreforc, what may e descnbed as a-pair ofcontinuous "angles" on cach side uf the
ship, runnin for her whole length, and adding enormousily ta the strength of the
structure. he turret deck extends at ont level front tle bow to a point considerabily
abaft amidships, where il is raised, and so continues ta the afier end. in aider ta po.
vide sufficient stosge capacity for cargo, so that lie vessel may trim by the stern.

The dimensions of tie " Turret liay " are : Lengthl itetween perpendiculars, 297
feet ; exîete breadth, 4o fect ; deptih moulded! ordinary deck lUne, 24 (eet ; depth in
centre frot kecel to turret deck, 29 fecet t inclies; frceboard, so feet 4 inches; gross
register, 2,î9S tons; net registerabout 1,375 tons; register, horse power, 250 h.p.;
dimensions of turrel, 16 ft. 6 in. wide. 5 ft. high : dead wseigit capacity aout 3,00tons: cultical conents of hold about iSo,"o cubice; caparty ai main bunkers,
about 250 tons.

The ques.tion of trin is an importmant point in the new design. The tendency of
the l>artial awning deck steamers, wliclh, il iay le remiarked, are the popular cargo
carrying vessels of the day, is ta trii by lthe bow when loadedl witi a homogeneous
cargo. ln order to neet this, they are invariably loaded Icaving an emptly space in
the fort 'îween decks. With the Turrci dcsign the 'esact can be filled up from the
collision builkhead ta tthe machinery slace, and she will yet be scveial incites by stern.
This litiming by the stern is gained ly the additionail runk space, due ta the raising
of the lurret deck. The space thus gaines! i not -lar e, but il is suficient for
the purpoase. It will be understoaud lit te raising of the turret deck involves
a very different problent ta the broken ifore-and.aft line of the ullper lange of
the gprder. which is cntailed by the ordinary quarter deck in a cargo, steamer
of the usual type. As already stated, the wcather decks of cach side. are.con.sinuous fram bow ta stern, and tiherefore the raising of the turret dek on1>
necessitates provision for slrengthening being amadte over one.third of the breadith fi
the vessel. The problen s, therefore, much simpler, and the danger of loàl weak.
ness far removed. The main sheer strake, and miait stringer, thoughi net continuous
in icvel, are continuous in regard ta strcngth, the %cb of the girder being carried
throughout ai the turret deck level. A spar de-ý. vessel, of the saine geanal design

as that illustrated, would have from 15 to 20 per cent. less depth of girder than n
vessel of the Tulret type ; the exact percentage depending on the trade for which the
Turret vesse was designed.

In the mater of taking in and discharging cargo, the Turret has the usual facili.
ties. In the matter of steering gear some modifications have been introduced. A
quadrant is keyed to the rudder stock, and this quadrant is actuated lby a worm, it
bcing geared for the purpose. In order ta meet the shocks of the sea on the rudder,the worn is fitted on a teathered shaft, so that il bas motion in line with the axis of
the shaft, but this motion is restrained by powerful springs on each side. The shaft is
actuated by an ordinary steering engine, titted in the engine roon, and thus near the
steam supply>. The Turret design affords exceptional facilîties for the carrying of boats.
It will te seen that the boats are aI any time available for launching in a very
simple ianner. Access ta the vessel is easily obtainet by the usual ladder,
operated in a manner sin ilar ta that adopted fur the boats. An interestingdetail in the design af ihis vessel is the arrangement for discharging ashes over.
board. The usual ash hoisting arrangements have been abandoned. The ap-
jîaratus consists of a fiai discharge valve, upon the ship's side, above the water
ine. I.cading from ibis ta the hopper is a strong cast iron pipe. The.ashes

are placed int the hopper, which is connected with the cast iron pipe referred to, inthe ianner shown. There is also a branch connection fron the ballast pun-p. When
the apparatus is operated, the water is directed into the pipe, and the velocity withwhich si enters carries it up the pipe and overboard, the asihes being drawn in from
the hopper by the induced crrent caused by the passage of the water. The lid of the
hopper necd not be closed wlen the apparatus is i use, as the velocity with which the
water is discharged carries il directlyi up the iron pipe. The comfort to ail hands
obtained by thIis apparatus is very great, and the saving in labor is considerable.

Dominion Coal Company-Notable Introduction of Improved Air Coin-
pressor Plants at the Caledonia and Old Bridgeport Collieries.

Formerly, when the apllications of coipressed air were more or les tentative,
and the whole systetu as taenIe more than expeimental, n gin s o ai a comparaively
chicap typ wvere naturaily cimplu)yed for tlriving the compressons, at the expense ofcourse oiconomîy of fuel. With the rapid development of recent years in the varioustises of compressed air, the point was reached wherc users began to inquire carefullyinto the cost of production and a demand arose for compressors embodyin the higbest
and nbosI advanced construction, both as regards the conipressors themseves and the
engines far driving tCe.

Td e Rand Drill Compani, New Vork, have been pioneers in meeting this
dcmand for machinery of the most advanced type. An exanpie of their latest con.
struction bas ben supplied the Dominion Coal Co., and is here illustrated. Thismachine is driven by a Coriss engine of the cross compound condensing type. The
air cyiinders are cmpaunded in ordr ta malte the compression in wo stages, and be-
tween tre wo cylinders is an intercoole through wich th ai.inust pm ma its pro.gress front thtow pressure to the high pressure cylinder. This inter.cooler kas afonction analogous ta tite inlermediate receiver af caîpound steam enginea, but inaddition to dut, it ba a mre important fucction, whici is the chici reason for te
compound system as a whole, viz., the cooling of the air at the middle of ils comes.sion. As is well -known, the compression of air develops a large amount of am,
w .ici by expanding te air consumes a portion of the power wict is subsequently
lost, in consequence of the air becoming cooled before use. The purpose of the com-
pound systen is ta diminish tiis loss by taking the air ront the first cylinder when
jiarly compressed, and hence heated ta a moderate degree only, and cooling the saine

twn te ils origia temperature by meansofa water jacket, alter which il is discharged
m toe secon d inder snd the compression competed., There are thus two se
aiopression, et second ai whicht a begun wîith cold air, whereas in thte usual sigi

cyiner stemn the comprsson is canîinuous, tht latter hait being dune con air alredbeate diin lit IIa b

'thlie inrlcator cards iromnth tt wa cylintders hte comtbined in thte manner comntuwi cmpoun steam engines, the result wouktl be ta show a break in the compression
ne tht pion rp , hi lis icn ttion ai the compression being set back

Thre lit of a th'e cad th re 'î idcing a ost mail aig in power.
he air en is machie s fitted with the Rand Drill Conpany's wel known

ntechanically otved air valves, whtich cohstitute a miarkedi adîvance on the regulation
ing vaves heretore aimast exclusively used. Tht mech.ical attachment to theselves operates upnn the spnings wth which the valves are fited. T ordinary style

i compressor valveis in prciple te same as lte valves oc pumps, being opened
c e pressure a the air and closed b .prings which constantly press upon their
ha 's 'n tse, sucb valves, as is well ktnown, have a chattering action due to the

canstant conh ict between the air witicit is trying ta open themt and! the springs whtichr ose Itm. t t action oi tte mechancai gear is ta rlract the pressure oi the
srings (i ie valves, dunng th en ieo whien the valves arc required to be open,t eavig ie va ves under the nluence f the air only and domg away with the

ctrinat Tate rfinal result, htowever, is much nmore far.reachting titan ihis descrip.
lion toua limi n'icate. The chattenng ai the valves necessitates a smali lift, taor t lit ie venet te action, and this by reasn a the accomp i smali
apning, necessitates a large number of valves to give the required! total opening.ted arge compreos -bis multiplicity of valves becantes formidable and com .

and. th e action athe miecitanmca gea stops te chatterig, as before mentioned,
hncsi yor a small lft no longet retais. Consequently, lte valves are

ren a gt l, uo as to give a free and unobstructed aoening, and te total number
i valves is, consequently, ver' largely reduced!. Thmean is also fiteds wtih te

tnd iai Coma 's difer ential pressure regulator, te operation of whici attracis
n oalfenn ti teCort ntechanical eye. Titis regulator o tes upon th t knceko

hih t iss.gear, much aiter the manner afi e usual ta vernor, with
acti tt msre. or ts ko e- s ç ancd it is hi com bntin of these twogovernors
acrred uplt e an Wh o mnc.f hlcishithfas htim eresting feature ne.
fers. In en t e machne as started withont pressure in tht air pipes, ttrotthealv nis tron iceoen e ai 1 hine runs up tao thet ighet limit of ils speed
etin clecin. h cto o thf oha governor, ater the manneroordmaryCofhe
e»res fr otive power. As tht pressure rses, it soe n reaches a point to wibch the
tunger i te regdator is loaded; theis plunger then nisig shtortens the cut.ofand
iathiens th ee, when the hall governor drops , and the compressor retaais under
lio onec ai ot tpressure re lator, wiich thortens or lengihens thtcnt-ofas may he
tes' ta ogive violsee ohichshal maintain the air pressure, an>ydrapopressure

ofengacomns 1 an helr iemae f sp ed ta riec tp reure a diminution

cfate. ThSino thee hinc den fo i ec the caaci a beie macined,

the pressure will drap befow that te which the regultor is set, witenil al ite
atiena hi speetiN wiv increase antil the hail governor acsasat the start. At

le k of cti bente t ar oe i c a c tTk m achine titis inte

thae ttction oheweecnl w reuan Tis cagltotl opaiting poe. k«ko


