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mortar with tire alluvial soil they hadl dug out of the founda- It is also inturestiug and useful te know what quantity of
flotte, just because il, was ready to band. Ground bricks and mortar or concretc i, to bu cxpeeted froin a given quasntity of
ashes have a tendency to mnake lime more hydraulie in its mnaterials; meastired separattly-în other wvords, the contract-
properties, nnd mine dust, ivlili i8 tire r, fuse fromt irozi ore toit in murtar making-bince it is ouly by information on thi8
al, the calciniug o,ýens, bas a most excellent effect, provided contraction that we çan dure a theory u)y whicli tire quant-
tliat it lie thoroughly grouind and mîxed wvith the lime in the tity and cost of niortar crin bo calculated.
grinding pans, so that tire particles may be Bmall enough to The coat of mortar plays a very considei able part in the ex-i
eifect tho dcsircd chemfical union. It may be here remarhed pense of masonry, and if engîneer8 or architeets do not define
that ali those materials which, wvhen mixed with lime, tire proportions in their 8pecifications, 1 do nlot tbink il, can
render it bydraulic, must have becni subjected either to sub- be expectud that builderrs can niake reiable estiniates ; and 1
terrancan or artifcial hieat proviens to 8laking. it is impossible to expect first-ciass mortar when tho offerer

There are many ways 0f alaking mortai. The connnon plan ii nlot told it is rcquirtIt te be zo, for in a commputing estimatu
is t0 throw water on the heap of shelis ; another is by immer- ho wilI make it up as if a cheup mortar were to bc used. The
Sion, tlîat is, dropping the shrells ln a basket amnongst water, j p2irfectiou of mortar mu8t be when every particlo of Sand iiiIand'quîckly dfrawing it out again i another is te alloiv it te imb)edded ir a matrix of cementing material and no more,
siake spontaneously by exposure te the air, ns is offert done in the samne way as obtains in a piece of sandstone. If,
by farmers wben used! for the land. In slaking mortar care tlierefore, we can get at the amount of voids that exiat in aj
mnust be faken that no more water is utied than whlat wiII givea quantity ofS and, duit ought toi bo thu quantity of
cause the lime to faîl to a dry powder, that ib, nlt mure tIai lime ruquircd te thuruughly iuc.urporate thu givea quantity
the lime will absorb, but stili sufficient to cause suific.ient dis- of cad A cubic foot, of sandstonu weighis frein 130 lb. te
integrafion. If more water be added, thon setting trmme- 170 lb., and ns muchi of dry loose Sansd weighis 88 lb.; do that
diately commences, which is more or les8 rapid accordiiig as assuming the cementing mattrial of the sand8tone to be of
the lime is more or less hydraulic. After slaking the sîmelîs the samnt, specific gravity as the particles ofSsand in it, tire
the resulfant powder ought to bo kept for some tume under amouat of space in loose sand ougbit to bie front 40 to 50 por
cover, in order that the particles may bave time toi get coin- cent. of the ivelu bulk. In corroboration of this 1 may give
pletply disintegrated. A week is probably sufficient for this a note of some experiments taken out of Vicat's work on
purpose. Whun the slaking process is accomplishod, the re- cements wbicbi wue csrried out by ascertaining the amount
sultant powder may be mixed with the sand and other ingre. of space by measuring the quantity of water ýhe Saud licked
dients, with sufficient water te r,4dcr the mass plastic. up, without increatiag the belli, the resuIts were that gravel

Another plan is to grind the lime before slaking along with of Jin. diameter (beans) had 50 per cent. of void, gravel or
the mine dust or puzzuolana, and in thant case the inortar coarse and, 1 ,~ in. te ý in., had 412 per cent. of void, sand of
may be used immediately after slnking, indeed tbe slnking ýu in. diameter had 410 per cent. of void, sand of lh in had
and mortar making formn one operation The grinding dry 33 per cent. of void, powvder or very fine sand 30 pur cent. of
its a more expensive, but perhaps if is the best plan, as 1 void.

Ibolieve a good dca! more benefit will be got, out of the puz- Thus it will bc seen that the spaces vary front 30 per cent.i
zuolana if muxed with the lime before it is slaked. Thea in te 50 per cent. of the bulk of the sand. To bo safe, there-
the method of slaking, first, it, is nccessary te griad the mfortar fore, no mortar ought t0 have less lime in it than 50 per
after water is applied, in order that the mine dust may bc cent, of the buik of Sand, that is two, of sand te one of lime.
reduced, and the grinding action bas the eifect of destroying Nowr if a mixture of two of sand te one of lime be tried the
the angularity or sbnrpness of the sand, thereby reducing thre resultant mortar idi nearly equal to the saad, just whnt wc
tensile strengtb o! the mortar by depriving thL sand o! tbe ougit to expect rmtehoyalad ae.Tewtr
dovefailing effect wbicli is due te its angularity. Again, a semat ail te buo rmd the ther lread dstated Th patr
great amount of heat la caused by the motion o! the beavy vided there is noS an overdose o! it.
grinding wheels moving at a considerable velocity, and that
beat may have somte detc.riorating effeet upon the setting
properties of the mortar. Ia tbe case of a quick-setting
cemnent griading is positively the worst thing possible, for il, TUE SAINT GOTUARD TUNNEL.
disturbs the setting wbca it is nctually going on ; and if a
cemnent be continually mîxed up for as long lime as iL would The accoutits of the progreýs of this great woi k te the cnd
take te set, arad get bard if lefs alorte, it; would bc found that of Mardi are satisfactory. According te the accounts of the
it would bé completely .dostroyed. A case in point occurred Swiss Federal Counrcil the drijft,.ay liad been drivexi oa Marcb
last year on a aew graving dock -rork, where the cili had t0
bc takea out becauso if wns leaking and therefore likely te 31 te tie extent of 252 metres, enlarged tri its full size aloag
give way when the pressure of the water was brought te bear 210 metres, and tire masonry fiaîsbed 01er a distance o! 103
upon it. The contiacter plesded tint the fauit ia tie work metres. The average number of men engaged in tic work
was in the cemnent, whici had been specified to be ground for
flfteca minutes al ter water was applied, tiereby dcstroying during the month was 617, and tic maximum number 813.
tie set ting properties of the cernent, wvhich would have set On tbe Goeschencn side tire tuuaelling is tirough granite, or a
witiin the stated time of fifteen minutes had it been lut alonte. hard gneiss, more or less faulty, and full of fissures. On tbe
The case came te arbitration, and the arbiter decided that the last day of March tic first experiment ia mechanical perfoî atioli
Specification of tie cernent mottar wns impractîcable, and wsmd vt i ahnso M uese rnos h
relieved the contracter of ail respousibility. Thtis shows how r a nd vt h ahnso M uose rnos h
careful engineers requiro te bc in drawing out their spctc opcraf ion Souk place ou tie Airolo side, through a schist in
ations, and that a complote knowlcdge of tie materials te ho beds of uncqual thickncss. At the distance of 148 metres front
used ia indispensable. tic moutît the temperaturo of the air was 130 c. and of tic

Thie aafcst plan is te grind tie ccmenting materials dry, and water -, 0 c., the air outside the rnouth of tire tunnel. 6howing
then slake and mi= up the mortar b>' one operation in a pug
mil!. By this means we have the lime and puzzuoîana or a teinpcrature of io0; aS 162 intres tic air rose f0t 170 c.. iven
mine dust tioroughly mixcd and reduced te powaer, whilc tnc outer air showved 90.
admita of the water getting aS evcry particle wienevcrapplied 'l'ie infiltration, wvîici was triîliiig aS firstý grew is propor-
and thon the sand, which is ndded witb the water whcn in the itien as the increase of tic mica and thc diminution of quartz,
pug Mil, 1 i prcserved ini all ils angularit>' and sharpness. If, and tire frcquency of argillaccous bed8 betwecu tie mica scist,
however, this latter plan bu adopted, the mortar must ho ail o; uhici circunistances, of course, diininisil flic consistzsicy
uscd Son aifter being mixed nip, not longer titan tweaty-four of tic soil excavated. Tic quantity of water augmcsntcd con-
hours for lime or half an houir for cernent; but tien, again, siderably ntflic point of 164 metres; a St reami broko iii at flic
Sucre is a risk in using il, too >oon, because, if the particles j raof more titan sixtecîs ý.aIloiss per second, and disiustegrnted
of lime are noS proper>' slakcd before being placei la fice tlîe rolk. tU such an citenit that, several Slips occurrcd, arnd flic
masonry, Ilblowiug - nia> occur, that is, thore uinslnkcd par- wvork, Mas st.,-ctidcl ti cotiacquciice for some days. At Lire end
ticles will draw la wattr, and swell up, causiag the atones te of MNarch tlice out-fail of watcr at tire mouti 0f tie tunnel %ws
bc8fted out o! their positions. fouzid t0 bc equal f0 about ainre gallons per second.


