
-7

ENOINEERINO DEPIgràgE#r. made will dépend chiefly on the span of atone should be of such thickness as te
A. W.CAMPBELI, the arch, and the nature of the natural expose ten inches on the inside or face ofD': O."S., CALI IX.C.S., soil on which it will rtst. The chief the archý The exterior of the arch should

object is that it shall be secure. If bed be flushed with a-one-inch coat of cément:
rock comes to, the surface it may be safe and the surface then smoothed off,Culverts ud Bridges. te rest the base of the arch upon it with- Arch-culverts and bridges of cément

The majority bf Canadians, when visit- out-any further eïcavation, A firm bard- concrete, can frequently be 'constructed
a short distance below the mm cheaply than can niasonry arches,ing Europe, are impressed with thé dura- P" 'y e""

bility and solidity which characterizes the surface of the ground. But a quick-rsamd, and, if careful workmansbip k; employed,
structures of tbat country. Private resi- or other insecure footing, may necessitate are quite a> serviceable. They are formed
dences are btiiit to withstand the wear of the sinking of piles, et the placing of a by constructing crib-work and thoroughly
centuries. Cathedrals, public halls, wide and, perbaps, deep concrete base ramming the concrete into it in successive
libraries and similar civic institutions are But the foundation must be sufficient te layers. The inanner of mixing the con-

provide that the washing of water cannot crete depends on the character of theconstructed, net merely for the presen4 undermine it, tbat the latéral thrust of the cément used, seine cements being slo*-but fer future générations.- Among the
to be emb2nkments cannot move it, nor that the setting, others quick-setting; 'seine willworks marked by this durability are weight of loads cannot cause it to sink. set well in water, whîle ethers will notclassed the public bighways with ail that No more definite rule can safély be given some wîll allew a considérable proportionJ>ertains te them. Canada, in this regard, than to make the most of local circurn- of water te be us-ed in forming the mortarprésents a very tit,£ortanate contrast. is stances, with always a fait margin for white other cements should be but slightlyIt can justly be argued that Canada saféty. moistened.a very young country, and that England is

Full-centre arches, that 1ýs, entire semi- The broken atone or gravel useda very old country; that Canada is net a
forming the concrete must be entirely ftéewealthy country, and that England is a circles, are easily formed, possess great from. dirt, clay and earthy material; other- <ýery wealthy country. While England is, strength, and have little lateral thrust, but

t is not with wide spans, they necessarily rise, te à wise the arch will qiickly decay.In a way, a very old country, yet i
se much older than this country in the correspondingly great lieight, and cannot One feature in connection with concrete.
ÉM of civilization which should teach our 21waYs be employed. A segmental or culvert work is that, with the crib-*orlr.,

and centres in place, any intelligent mancitizens and municipal couneils the neces- flat arch will lessen the rise, but bas a
sity for and the means of wisely spending considérable latéral thrust which neSssi- caný by following the instructions. of the

engineer, lay the concrete. Manufaçturertnioney in permanent improvements. And tates very strong abutments. A coin- Jwhile England is a richer countrythan pourid arch, made up 'of a numberof complain that masons, in the great majot
Canada, that greater degree of weaith bas dif&rent circles, when rightly propor ity of cases, entirely disregard the instrUq
been brought about, to seine extrntý by tioned, combines the advantages of the tiens gîven them with respect te thè
the very durability which we have se long twO, reducing the height, lessening the mming of cément, and. follow their o"
4'#oided. Permanent improvements are lateral thrust, and at the saine time having methods of mixing common mortar, white.
tbe cheapest. Structures which need an excellent appearance. a man totally unaccustemed to work of
ptops and repairs within a year or twe The thickness of the arch depends on this description will obey ingtructiotýs

refiilly and minutely, Concrete CannetWter they have been built, seern te be in a a number of details, the chief of which ca
be mixed aýid put in place rike commonýhronic state of starvation, with a raven- are : the formi and size of the arch, thé

ous appetite for money. Canadians have quaEty of the. material composing it and mortae, and by éverlooking this fact,,muéh,:
concrete work bas faîled, and bas broughtnet yet entirely outgrown the idea that the character of the workmanship. A

they live in a pioneer land, where the twelve-foot span is an average culvert, and the material into disrepute in some
localities.Iletds of the present entirely overwhelrn with this, in the case of first-class maisonryy

the future. 15 inches woùld do, 'but it might be Japanese Rmdà.
In nothing is this temporary building nécessary te increase it te .2o inches, or

!uore apparent than in our highways ; -and éven more, to provide for various exi- While Canada and other civilized
l'a no détail of our highways is it more gences. nations are worring over the heathen of
striking than in the =tLer of bridges and -The dimensions for the abutments of a Japan, and sending the inis3ionaries, it
1.ýU1verts- At the saine time there is no similar arcb, t2-foot.span, are dépendent might be appropriate for that country tû
Portion of the making ol a road that offers upon a great m'anY etrcutnstances, as with send the gospel of good roads te some of
JhOre scope to the roadmaker than in pro- the thickness of the arch itself but 5 feet their more enlightened sytupathùmr&
Viding substantial and permanent water- may be considered a fair average with For centuries Japan bas had good roads.
*ays. Instead of the hands'ome Stone good masonry. The haunches or should- As long ago as y 69 1 the Kioto-Tokio bigh,"tMd concrete arches that span so many of ers sýhould be built from the spring of the way, 307 miles in length, was noted for its,"týe streams. intersecting the highways of arch half-way to the top. excellence. The nevr class of traffic which.
'Igligland, there are to-day in this country With regard to the masonry, first-class civilization has introduced, caused Japan
scores of wooden boxes and trusse-+- Portland cement or other approved hy- in 1875 te adopt toad laws very similar to
Wmzy, disjointed, unsafé; the constant draulic cement must be used. Ordinary those of France. There are nationik,.,-ý,,&Durce of accident, and the battemless pit mortar will net do, exce f wo k r ad ce t t the t t p t1we,Pt or r o s, na ruc 6ff by sa e, refec

-ýU>to which councils are annually throwing extending entirely out of the reach of roads, correspondin te our county roadiv'
l', !Uoney in a vain endeavor te keep them moisture and dampness. The arch stones bui'lt and maint ecfpardy at the expense

In repair. sbould be full-bedded in cément, and of the staté, and partly at thé expense ô(
There is no departure which would each course afterwýrds thoroughly grouted. the préfecture (or county); township ioà&

ltore enrich the hîghways than the général Eých qwne should be cleaned and dampý for vrbich, aéré is local taation. Au
1 , 14e of atone aneconcrete for the construc- ened before teing placed in the arch, and work done on theft is PWlOTWL-d udër

of bridges -and culverts. Tbey cost improperly dressed stones should be re- the supervision of skilled engîneers.
-tnore in the first instance, but the longer cut, as no hammering should be allowedje e, the fewer repairs needed, tJýe greater after the stones are set, The ring-stones Printees devil-Say, de editér wants
ý1ýünvenience, and lesser liability te acci- shoufd ýbe dreued into a wedge-shape, se yer t' pay up yer next yeaeg subscription

render them in every way désirable. thât they will radiate truly from, the centre in bromo-seltzer right away.
In the construction of a stane arch, the of the circle, and should be go dresséd Druggist-Why, whaVs the matter?

"firýýt considération is the foundation. The that the joints need net exceed three- DevR-A fellow paid three yeaW sub-
to which the e»cavation inua be eighths.of an irSh'in width. The ýng- seiption in apple jqck yesterday.


