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phate, and also that thie capacity of resistance to the effects of the
boiling water was strengthened i the same manner. So we tind
that in this particnlar case the addition of 3 per cent, sulphate ot
lime made the cement acceptable according to the prescribed
standard of tests. If the cement then were accepted and used it
may be subject to one of three causes for disintegrauon, 1f too
uew, or if over-limed, or if under-burnt, in cither case the dam-
aging cffect of the free lime 1s only suspended, 1ts tume of action
only retarded. 1 carbonate of lune had been added mstenad, the
effects are the same, except that the disruptive elements in the
cement may not show themselves for a year or more after being
wade, so slow is their development.

The detection of over-lithed cements is often attempted by
taking the increase in temperature during setting.  This is a cer-
tain test provided the cement has not been * dottored,” when
the test {ails, and the effect of the over-liming is retarded for
weeks or perhaps months, but is almost sure to make the finished
work unsound. In one case, where the temperature rose 23
degrees in five minutes the addition of only 2 per cent. of the
sulphate so changed the action that the rise in temperature was
only 1degree in fifteen minuntes. It scems then, certain that
under present counditions of manufacture the rise in temperature
and boiling water tests do not ensure a sound cement.  Again,
the tests for tensile strength show the progressive action of the
sulphate of lime in imparting what may prove to be a mere-
tricious strength to the cement, with a corresponding deception
10 the user.

In all the voluminous literature on cements, references to
this branch of the subject are meager and unsatisiactory, svme
of them being positively erroncous.  For instance, in a book on
engineering construction by 2 well known engineer of reputa
tzon, and much used as a text book, the statement is made that
sulphate of lime quickens the scting time of cements. The
theory that plaster of Paris, being 2 quick setting material, m-
parts this property to what it is mixed with, scems plansible, but
s denied by experiment.  \Why this is true scems so dar to be
unknown. The conclusion is also indicated that an unusually
high tensile streagth at an carly period is a suspicious rather
than a meritorious circumstance.  In this connection, however,
it should be remembered that almosy all mvestigations in con-
nection with cements have been and are being made by chemsts
in the employ of various cement manufzeturing companics, and
the information gained by cach is careiully guarded by their em-
ployers as part of their stock in trade, not 10 be mparted to
their rivals or customers,  The benefits of the imparual and -
dependent muesugations of the properties of the cunsutuents ol
wsphalt pavanents, as carricd on by the ity laburaturies ot
\Washington, Brooklyn and others, are well known and appre-
ciated by the members of thus socicty. and similir work and pub-
tications from the same sources on cement would be cqually
valuable.  The competition among mamtiacturess o produce
cements of high tensile strength has, I believe, deccived engi-
neers into raising their requirements to correspond, watil the
danger line hias been passed. Ome city has been raising the
standard cach vear for a number of years, and parades this heiore
the world as a virtue; but the manuincturer simply winks the
other cye and produces a cement to correspond. The composi-
tion of cements snd method of production are not now so differ-
ent from ten vears ago that a coment honestly and naturally
made from the same rock aad clay as then will now show double
the tensile strength legitimately.

Authorities, what few there are, are much at variance about
the amount of sulphate oi lime permissible in Poriland cements
before injury is worked, onc insisting on a limit of 1% per cent.,
while another claims that § per cent. is allowable, with various
other opinion in between, until the practicing  cngincer fecls
pretty much 3t sea in the matter,  He is probably saic in adopt-
ing the minimum requirement, but with the risk of ruling out
many good cements which overstep that limit. for it is possible
that a saic amount i one cement might he myurious to another.
But the worst fcature s in the capaaty oi the sulphate to con-
ceal bad qualitics in cements totally disconnected with the
sulphate ftscli. The question that conironts him is. where shall
he take his stand, and what can he do to protect himseli and his
work > What benefit is it for him 1o umderiake a tedious and
possibly expensive quantitative analysis of each sample, if a per-
missible limit cannot be decided upon, beyond which rejection

shall be obligatory ? 1t might be suggested that the minimum
proportion of sulphate of lime allowed should not be so great as
to prevent * blowing ™ under the boiling water test, if the cemenmt
Lic so constituted as to fail under this test. This rule would
scem to place the limit at about 2 per cent., and it might well
Le less.

If it would be possible to decide this point, and then pre-
seribe one or more tests that would be adequite, easily per{ormed
and inexpensive, certainly a great stride forward would be made
toward insuring good work of rcliable duration. But as the
matter now stawds, suchi tests as it is ow customary to pre-
scribe in specifications, fail to assure the engincer suflicient
guarauty that his work will endure the test of time and the ele-
ments. ‘T'he idea of a rough and ready test {or sulphate and car-
Lonate of lime has taken form out of some of our laboratory ex-
perittents, and may brietly be stated as follows:

After first trying the boiling test (for if the cement fails
under this it is rejected by the terms of the specifications any-
way), dissolve a portion of the sample in diluted hydro-chloric
acid, when, if carbonate of lime be presemt, a strong cfferves-
cence of carbonic acid gas will take place; and as the carbonate
should never be present in any good cement, suflicient grounds.
for rejection are found at once. The solution should be perfect,
though it need not bLe absolutely clear; and if there be a residue
on the bottom of the glass there is a strong suspicion of adultera-
tion. Ii, however, nothing suspicious be found so far, the solu-
tion may be filtered and boiled, and a small quantity of barium
chloride added, which will, if sulphate of hme be present, cause
a precipitate which can be taken as a measure of the suiphate for
comparative purposes. In order to have a standard for com-
larison let a competent chemist take a sample of cement known
1o be rehable and accurately deternnne the percentage of caleic
sulphate, if any, and then add c¢nough to bring 1t up to the al-
lowable Hmit, say 2 per cent.  Then the quantity of the precipi-
tate under barium chloride may be preserved by secaling the
beaker; and if all future tests are made with the same quantity
by weight of cement in the same size of beaker, a visual com-
parison can be made with the prepared standard close ¢nough
for practical purposcs.
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WANTED—Dum:hmnan. thorouchly competent man. Oae accustomedtoen
pine and saw mill work prefarrcd. WATEROUS, rantford.

WANTED-\'oung wan familiar with installing and repairing cleatric recording

meters. Give patiiculars of exverience. Onlv hustlers und first.class pene
men need apply  Advancement if satisfactory.  Address “\WATT,” Canadian En-
gineer, Montreal.

FOR SALE

A good Water Power, horse, situated one-half mile from rallway, every
facility for mnaking siding to power. Address

Jo D. THEUNISSON, Cookshire, Que.

FOR SALLC

A complete, substantiuland up-to-date
(Butt Weld)

TUBE MILL

At the present time IN FULL OPERATION, the property
adjoining both railroad and canal systems, and near a large
Price

centre where labor can always be commanded.
low, and tcrms casy.

For particulars address

J-. C. EFEodgson.,

Room 11, Bell Telephone Building, Montreal, Canada




