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clouis Investment of a fasv thousand dollars baid resulted in the recta-
mation o! %vaste lands, the value of svhlch liad amounted to several
tîntes te amount of the sumn expe-ided H J. Bowman read a paper
cntfîled Arbitrators and Witnesses, dealing with te respective atti-
tude which should be taken by cach. in the absence o! W. M. Davis,
his paper on IlThe use of Field Tile for Large Drains,"' was rend by A.
S Code The wvriter showved the supsriority u! tile drains for several
reasons The following table &ives npproximately the comparative
cost of open and tule drains of various depths.

COST PER non.
Field Tule

D h. .1n Drain. 6 in. 8 In. loi.. 12 in IlIn. Iii.
o3 090t818 1.20

4 180 096 126 1.86 2.19 300
5 2 52 1 27 1.60 2.00 240 360 5.00

It would appear front the a')ove that for depths Up te 5 feet, andi
for sires of til Up tt. tzsis-,,ties. the tule .irain bas the arivantage,
considering only first cost, and t.èking aIl things into a.ccunt field tile
of any sire cnim.ble of carrying off the water, and for any depth, are
cheaper than an open drain. Ia deciding on the sire of tile it !s not
necessary to provide a capacity that wou' d be ample for a ciulvert,
neither is it safe to calculate on a drain having t-,elve rnonths. in hicb
to dispose of the annual rainfaîl In this latitude a rainfaîl exceeding
ene inch in twenty.four heurs is exceptional, so ihat this quantity may
reasonably be taizen as a basis for our calculations. Not more tîzan
one-hait the rainfail can ha dependeti on to reach the trunk drain, a
proportion which decreases as the area of te watersbed increases. If
the water can bo removed within forty-eigbt hours, as a rule, no
damage to the crops will resuit, tharefore a truak drain that svill con-
vey about 9oo cubic feet of wvater per acre in twenty-four hours wvîll be
ample for urdinary drainage;- lateral drains will require a greater
capacity depending on the facility with wbich the rainfaîl reaches te
tile.

Tule over twelve inches in diameter should not be less tItan two
feet in lengtb, as tbey can ha laid more evenly ; they sbould bc par-
ticularly well burned, and moulded fromn the tougbest dlay - many
qualities o! clay, which make fair tlle o! smaîl sire, are totally unfit for
hose of large diameter The tbickness shoulti increase front one inch

for î2-in. tule to tî inch for 18 in- tie Two factors o! vital import-
ance in drainage are - perfect alignrnent andi grade. the curves silould
not have a less radi us than 6o feet An accurate grade can best be
obtained by means of!I boniizg rods;Il that is. by placing two bridges
across the trench about 300 feet apart. the tops bcing adjusted s0 tbat
a Uine joining the top of one wvitb the top of the other %%ill be parallel
%vith the grade line. A rod equal in lengtb to the distance of this lina
from tae grade line is then used to obtaîn the exact elevation o! each

* tile; tbis methoti is especially ativantageous ivhen working in quicz-
sand. Catchi basins or manholes should be placeti about 1.000 feet
apart ta admit o! easy inspection of the drain ; they shoulti have a pît
i8 inches below the grade lina for tbe purpose of intercepting Sand;

* they aise provide a convenient means of connectirng lateral drains
Wherever possible. these catch basins sbould be placeti ah crossings o!
fetîces.

In accordance with the usual practice. the report of the comtnittee
on entertainmient was taken as read, and ordercd ho be printed in the
annual report. Professor McLeod addressed tha aisociation on the
subject o! proposeâ incorporation of civil engineers in Ontario, and
explained iea objects and its relation ho the position occupicd hy ]and
surveyors The discussion on the report of council was begun. and
lasteti the reazainder o! the session. In ibe afternoon the discussion
on the report of counicil was continueti. andi by.laws numbers 45 andi

Field Notes." by J J. Murphy. and I Lake Erie Survey." by Otto ~
46rea n rtiedt Une rinmotin the rpprstnUr.odt Oiia

Since the date of the meeting the halloting for the election of
officers for the ensuing year has resulteti as follows:

President-P. S. Gibson. electeti by acclamation.
Vice-President-H. J. Býotnan
Sec.-Treas.-T. G. Van Nostrand
For Council o! Management-F. L. Foster and J. L. Morris.
The report o! te committec appointed to confer with represen.

tatives of the Can. Soc C.E., was presented by Major Sanlcey. A
eordial vote o! thanlcs tvas tendered thse retiring president for the
manner in which the duties o! tbat office hati been fulfilleti by him,
after which the meeting adjourned.

TIse Hess Metallic Furniture Company, Niagara r'ails,
Ont , lias beguii building and %vill probably bc the flrst dom-

îzany to use clectric power dcveloped on t Canadian side o!
the river for rnanufaçturing purposcs.

MANIUFACTURE AND USE 0F SAND CEMENT.

The following extract frorn a papcr by C. B. Smith. McGill
University, Montreal, wvas rend by the author rit the recent meeting of
the Canadian Society of Civil Engincers in Montrenl:

The use of sand cernent bas increased in Europe, and particularly
in Deinmark (whbere it was uinvente«j during the past five years. and
it has been tested by several Amcrcan engineers, with satlsiactory
resuits, and bas been used in the proprtions <i to i ) to 3. in the con-
crete for the foundations of St. John's Cathedra], New York, in whlch
3,00o yards were used, and in otizer places.

The advantages claimed for the material are, that where great
strength is net required, mortars wvilI be more dense, strcnger, and
will work more smootbly on the trowel, in which a portion of the sand
bas been ground together with the cernent, before use in the mortar
Another claimt is that the cheaper gradeu wilI replace lime mortar in
plastering. as it will set and dry quicker, and aise. again, that in dock
walls a very dense concrete can be produced wvhich will prevent the
destructive percolation of sea water.

Tests made at St. John's Cathedral loundations gave the follow-
îng results:-
(i) Sand cernent (zto r)Compression.

Concrete. z sand (z week-2.144 tbs. per sq. in.
3 gravel> j2 weeks-2312 lbs. per sq. in.

4 weeIs-2.588 lbs. per sq. in.
(2) Sand cernent

Mortar. (1 to s> sand cernent i week's tension 156 lbs.
3 sand. 2 weeks' tension 188 lbs.

4 weeks' tension 200 lbs.

(3) Portland cernent. r cern.nt.) r week's tension 137 Ibs.
Mortar, i.5oo bbls. 3 sand.Ç 2 weeks' tension 170 lbs.

4 weel<s' tension 179 lbs.
The paper concluded with a description of the plant at Gien Faits.

N Y., where tube mils and flint pebble balîs are used in grinding. and
a statement thât the American sand.cement output is ground very
fine (5 per cent. residue on i8o rnesh sieve). the teFts will show higher
resuits than those in the table which is added. giving tests made in
Europe on sand cernent mortars of varlous proportions.

The usuat proportions in America are (x to i) and (x to 6). the
former competing with Portland cernent and the latter with lime.

(The manufacture of sand cernent lias been begun in Canada by
the Rathbun Co., of Napanee Milîs. and the St. Lawrence Cernent Co.,
of Montreal )

EXTRACT FR051t Euito'EtSn TEs-ts INi GeRANY AND DEN3IARI<.
TENSILE (%VATSR).

Miortar. i wt. tbs. 4 wL-s. mIo5. Gmios. i year.
(I to 2) t 2 ... 142 242 29r, 384 400
(I te 3) tO 2...114 185 228 271 326
(I to 6) 102 .. 57 114 156 .. 220
(1 tO 12) to 2 ........ 43 114 128 157 142
(I tO 24) tO 2 ........ 28 57 57 57 57

te 2)
tO 3)
to 6)
to 12)
ta 24)

COMPRatSSIVI (WATIKR).
t,!ortar. i wlc. Ibs. 4 wks. 3 MOcs. 6 in
tO 2... 1.080 1-795 2.148 2-57
to 2 ... 497 1,080 1.637 2.oC
te 2...200 384 667 ..
tO 2 . 271 384 726 7Ç
tO 2 ... 128 270 370 37

Trsrs ON SAND eezT
MtADE IN 5t1'GILL COLLEGE LABORArORSES

OS.
'8

z )ear.
3.365
2.485
1,050

866
383

(a) (i) Iron.clad brand Orlen Falls (x) Sand:!
Tension. Compression.

Ncat. 1 wk. 4 wks. r wk. 4 ks

475 602 3,380 4,650
(rtoî)to3...; 73 ico5pressed.
(Z to s) to 3 .... .. 185 rammed, .06 rt ,120 rammed.

J3lowing test good residue 1 5 % on No. loo sieve.

(b) (t) Aalborg. Denmark.
(I to ) tor1.. .. 279 398
V tO1) tO3 .... 44 66

i Stnd (Cathedral brand).
1375 2012

300

This is !rom a barreI xvhich wvas supposeti to ho damnaped.
Residue 1.2% on No. 120 SieVe. 0.7% on zoo sieve.

18o% 18o

(c) (i) Star (Ratbbun). r Sandi (Ensign hrand).
4 months, 8oo lbs.

Neat. i wk. 2 wks. i wk. 2 WkS.
(ItoI)to3.. 66 95 pressed
(I to z) to 3. 2 83 192 ramnxnd

Residue o.6% on z00 sieve.
1.0% On 120"

400 presseti.
88o rammed.


