January 29, 1914.

S0 have been made. Certainly free lime, in the sense in
Which it hag generally been understood, cannot produce
the blowing or disruption which occurs with unsound
Cement, because an addition of free lime, in the form of
Ignited calcium oxide, has the effect of reducing expan-
Slon by inducing the hydration of particles of hard clinker
8rit, in the same way that ammonia or ammonium car-
Onate does so.

The improvement in soundness. brought about by

Zhe €Xposure of cement to a damp atmosphere, lends
i;)rtrile apparent support to the contention that free lime

ereby slaked and rendered harmless ; but it is rather
allafﬁcmt to understand how the small amount of moisture

Sorbed from the air penetrates the particles and slakes
W:tefree lime. when the enormously greater quantity of
Furt; used in gauging the cement fails to togch it.
e }frmore, unsoux}d cement stored for some time in
- gl t receptacles, in which, presumably, no slaking of

!me can occur, becomes perfectly sound.
réSUIEX}?osure _of cement to air for a few days sometimes
tésteds bm an Increase in the amount of e-xpansion, as
. )1 the Le Chét_eher method, and this increase is
undez always proportionate to the amount of aération
e .gone'~1.e., the thinner the layer in which the ce-
t Is laid out, the greater the increase of expansion.
al‘tic]TehlS p‘henon?enon was pointed out. by me in an
presempublxsheq In 1907, and was the sub]_ect of a paper
r. ed to this.institute by Mr. Butler in 1910. The
ect] are therefore well authenticated, qnd they are di-
causi’dogposed to the theory that expansion of cement 1s
y free lime.
e knoyv very little yet of the properties of lime in
4 ydrOf solid so]ution: It is st.ated to_be crystalline and
rect crate slpwly; bu.t if t.he solid sc‘>lut10n .theory be cor-
ity ’in ylslt:ghne free lime is present in considerable quan-
ang jf }«';1 ortland cements, v‘{hether spund or unsound,
hydrage as not been satls-fact(.)rlly explained why the lime
wit S W1t}30ut expansion in one cement, but does so
estructive force in another.

OftenIt is also well known that a low-limed cement is
again Mmore unsound than a high-limed cement, which,
» 1S antagonistic to the free lime theory.

Pfobab%, 0(;Vn view is that unsoundness in cement is
perhapsy d.ue to the. Ppresence 'of an abnormal silicate,
Poun icalcium Sl]l'C.'ilte, which is an unstable com-
and  slowly disintegrates with an increase in

he phenomenon of ‘“‘creeping clinker,’’ known
makers, is an illustration of the disintegration,
forfned halsed volume, of_dicalcil{m sili(.:ate, which is
ang thisw en f:h{zker contains an msuffimency of lime;
: uﬂsk'lcf)r a similar compour.ld 1s most likely to be found
e, ully made cement in which the proportions of
ins. SHica, and alumina are not present in correct com-
ghts, or when the temperature of burning is

ly high to induce the formation of those sili-
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Brit;}nnew departure on the part of the government of Great
the req Tecently, and one which caused great comment, was
stl'uctioueSt made to four private firms to tender for the con-
the. gren of submarines of a new tvpe, and concerning which
o he aatESt secrecy has been maintained. The new type is said
n°ughts- far in advance of previous submarines as the Dread-
of oy i 1S over the pre-Dreadnoughts. It is said to have a-speed
equippe&t'Wenty knots, with a wide radius of action. It will be
Arm; with “ wireless; its guns will be superior to the

Am ey . 2
?n"', of the present destroyers; and it is expected to
Omize maval warfare, ' ;

aluminates which constitute true Portland .
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ECONOMIC CONDUIT LOCATION.

Uniform Countries,”’” by Lyman E. Bishop, Assoc.

M.Am.Soc.C.E., which appeared in Vol. %4,

Transactions Am. Soc. C.E., contains a series of
interesting and useful diagrams, by the use of which the
locating engineer can quickly determine the economic
centre line cut for any particular canal section for any
slope of ground. The subject is followed up, particularly
in several of its phases, by C. E. Hickok, Assoc.M.Am.
Soc.C.E., in a paper appearing in the December Proceed-
ings of the Society, who claims that every conduit, unless
it is in a country of uniform topography, must change at
certain points from one type of construction to another,
in order to be built economically and safely. It is rarely
that a conduit of any considerable length can consist en-
tirely of canal section, but rather it must change to
flumes, siphons, pipes, bridge flumes, or tunnels, as the
conditions demand. The points of change are determined,

THE paper entitled ‘‘Economic Canal Location in

TYPE§ OF CONDUITS
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not only by the slope of the ground, the nature of the ma-
terial encountered, and certain local conditions, but by
economic considerations as well.

In making conduit locations, from time to time, the
writer has evolved a diagram, giving the equivalent
lengths, from an economic standpoint, of various types of
conduit, which has been of considerable value. For in-
stance, when the locator comes to a point where he must
decide whether to tunnel through a ridge or follow the
grade around with a canal, he measures the length of the
two possible routes, and, by an inspection of the diagram,
comes to a ready decision. This not only eliminates con-
siderable loss of time, but, if the diagram has been
properly constructed, assures a proper and complete com-
parison between the two alternatives as to first cost, de-
preciation, head-loss values, evaporation and seepage loss
values, interest, taxes, inspection, and repairs.

For purposes of illustration assume a case where the
project under consideration is to be used for irrigation




