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be so thoroughiy mixed, ity sifting or otherwise, thirat i shall be uniiform. ln
character throughout its niass.

The (est for clecking or cracking in important one, anîd thought simmple,
should notver Le omiitrd. it is a lotlws: Make two caks of fnearcenient
2or 3 inches in diametter, about % hic qhick,. iit thin edges. Note the
lime that these cakes, wlici imixe. with morotr to lite consistrnry of o stif
plastic eortar, tie to sel l:ird enough t Ibar a one-twaeilft inch diameter
ire liadei wiit pound. and o oie.twecnty-foutnh inch wire loaded witit

T pond. One of these estit, thn ard ..nough, shoolt e put in -ter
and nained fromo day o iay to see if it bcomes conorted or if traris

shoir themaselves ai hie eiges, soih contortions or cracks indicating ihat aloe
cermnt is unit for use ait tatinie. in some cases the tendency te crack,
if caused hy the prsnce of ton mh unstaked lime, ill disappear wnîi
a e. 'Thet emaining cike shoai b kept in air and is color b, rid,
nhlih fer a good iemenîît shottid bc unifian tirougiomt (yrllowtish blotices
indieating a lcor quiality). (tic Portland seiments [bing of a bilish gay and
the Natrai ciieisi ling ligit or Iark accoding to (tc character of the
rock of whic ihey ire md,. t lor of the celmenwen n , it in tie air
indicates the qility immchi btter linn wshen they are ut in water.

The strength of. cenent i ds gretly opus tie On ons te which it is
ground, especiolly «tes imixod witti a large dose of sanît. Consent of tie
better grides is now usually ground so fine ltai oniy fronm 5o to per ceni.
is rejected by a Oece of 5.. tmesba, pîr s9nre inch, and il has een nIaide
so fine that onty froe 3 to ope cent, i r eeted iy a sieve of .2o ncites
per square lncls. The liner the ctnent. if otirîwise gond, the larger thc
dote oftonl il wvill tate and lte gie.ier iLs value. Folloning is a table
snhowing the resuhs of tests mude at the Cairo Bridge:

mRAND o o Ilra tion Tensile steigth. lis. per square inch for different
CintiEir. 1 osand degres of fineeiss No. ton sinve.

Cetient
Louinville Sand o
6trsbontis Coîtîctît t'ICemiemiolmths Sandia

Sand 2
Cemrent

Portoand Sendi o
months Sand ta. Ceent o

Sant 2

oo% 90%

320 335

283 298

199 192

62o 62ia

t78 459

32a 2gg

80% 7o% 60%

318 305 3(9

290 280 249
18m 173 16a

659 692 715

436 491 352

263 249 224

The tes niid be applied to cemntis os olfered for sale. If satisfac-
to resn s are obined wilth a ful doce of Sand. te trials nred go no
ferther, If noi, the cuarser particles siould fir ibe excluded by using o No.
Ioo sieve, in order Io deternuîmne approximately the grade the cement ould
tuiae if ground lce, foc canens s ieal ny atainible, while inherent mcril
may Ont be. The question of a sitandard and sems one of greai import-
ance, foi il has boe found tat srtnds looking alike anît sifti trouetge the
same sieres, give areuls varyig sithin it e. limîits. The imaerieat irnt
seems likely te gine the best results is the crushed quartz used in mime ane-
foctnre cf mond rtc itein both clean amud tsarp. 'fTho dtigree offinoeness
should be snc iat it will ci pass a No. n sieve, and be can îit on a No.
30sieve. The proportions of enient, usnd and water, shont be crefilly
determicd by ieiglt. the tnd und cemnent mixed dry and aIl hie water
added at once. The Imisine must be rapid and thorough, and the mortr.
which should he stffoand plastic. shotid be firn pressed ie mite mocds
with the trowel, witout ramining, and stuck ol el; mie mould in eacli
instance, while being chargel and manipulated, te ho laid directly on glass,
slate, or sole oer non-absobent material. The monklinîg must be com-
pieted before ine.epnst seuii 'egins. Ae soon ns te briquettes are hard
enougli be ur il, ihc shou ho laiken fron the moulds and be kept rt-
ered ith a damp bcloth util ahey are inimersed. For tie sate of uniforni.
ity, the briquettes, bott of net cemaient and those conuianing Sand, should
hi mmersed ln maier ai elme ei of 24 uers, except in elme rase of one day
tests. Orilnary frhu, clean iler, having a temperature boewen le and
70 degres F., nebnd ie used for the water of mixing and immersion of
samples. The properîion of teer required varins wit the finenes. age or
other conditions cf hie cenent, and te temperatre of (lie air, ilt is ap.
proxinately as folloos:

For briquettes of ineit cement, Portand, about 25
I ,, ,, ,, Natural, .. 30

For briqunettes of t part ceument and n part sand, about 15 of me toi
wnclghi of sand and coment.

Fr brique s of a part cement and 3 pats Sand, about o °, of he total
'wtimi of sand and cement.

The object is t produce tue plasticity f otier stiff plastene's moriar, An
average of 5 brqettes miiy be made foreach test, ony those breating at
the smallest section to be tken. The briquettes shend alays he put in
the testing machine and bckten immuediately afler beiing taien out of the
tater, and ehe temperatur of tlie briquetes and of te festing reont should
be consant between Go and 7ô dreees F. The following igure shoes lte
forrm of briqnette ecomniended g. tue Commiiittee of thé Aumerican Society
of Civil Enginnars

SC'ALE. FULL SiZE,

GEltMAN lETIOtI c' TEsTING PotTLAND CEIIIENT.
lin Novenmber, 1878, tie Pnssian Mlinister of Publie Works issuedo series

of standard trules for tesling Portland cemient, which were adopted nearly
asu the architectural rand engineering asociations in Germaany, an subit-
quenutly served as a basis for standard iules ln several adjoinmg counties.
At he instance of tihe Association of German Cemrent Manufctmers, these
cidles have now been alred and seeant impottnt modifirations Introduced.
The aiended mies were published by the Prussian Minister of Public
Works ii Jety, 1887, and diferfrom the ltes previousY in fotceasfollowsn:
'flhe time c setting of a slow-setiîng ceSent is now liaed ai wo hours
instead of haï an ior. lin temsiig for expansin, elte cake of cemont is
aliored te se fer z4 hous efore nniiiersig in wiaer, during ohich period
it is tote kept moisit and in the shad. Tihe cîmnernt must ho ground sofinely ima not mort titan i*o residue remainîs uepont a siece of gol meshes

r squatc millimetre (5,8J meshes per square inch) and made of wire thethicsof whicl i one.hlif the widti of mte nshit; iîoo grams {o.22 lts.)
of the cmentî is t o be used for each test. lite strengh is ascrtained ba
entilel endomtpressive ltss :the cemnt in both cases being mixed wih

îlhcce tinmeiisweightîof santi ofoadeficiîeoizeof gri. 'lThe breaktingarea
cf thme tenio briqiete isa5 square cenimeires (o.775 square inches. and
he compiressin tests ors' nmadeuwiuh etibes of 50 tarentimetres (7.75

square inethes). 'c iimum tensie srengd f amixture of î paît hy
wight nf niowseing cmni mixoe owithi pas by ocight cf smndd
sacnd, saftcr hardeig i day in air ocnd 27 days ndrr tler, s 6 kilogram-
mces pet qe ecntimiette 1207.5 peounds er square inci). The crushing
strengmh is iôe kilogmines lier tcare cenneire (2275.6 pounds peronare
mnch 'Thc ssandaard coud is ohaie by sufting clean quartz and firat
thnngh a sîeve of Se meshes per miluare cenimetre (387 nesh pr squre
inch), miad.ef weire .38 milietre (0:0146 lnt> diamier, then mircgit a
since of qu mes per aqute cenmtintre 17 meshes per square Inci),
made of cire o.3a miilliiîeiro (0.o23 inch) disieter. The sand wihli
romains ipen th finr sieve is thait whic is t o usel for e tests. For
easch series of tests ino briquetesat least nut h' broken. the average of the
lte micibers obtalned being taen as the strengthi of the cernent. Ii
îmaiting each rive n Iiquettis fr lic tensile test. 25u grammes (u.55 pound)
if cemet is muixed t 7 grammes (1.6 Pound) of standatd tand and
aco grammeso ( p. a ut fresh wtier, mitm wholc mass being oeil mixed
fer lse minues. 'ie miuortar is beaten into mue moulds for one minute with
sa spaîtla ei ging about 255 graummes c.55 pound) nmil wrater btegins tc
rise. WIhe the Stee lia itene somoothed with a knife. the mould is care-
fully removed and the briquette pLied in a coverei zine-lined box for 24
hous. It is iten immersed in water for tihe renainder of the hardening
[elio. In making these briquettes by nmahincry. Dr. Bohie's oppatmusas usà: a8n gramnes of te mortr is placed in the muld and suitcted go
15n blows of amme iweighing2kilogranims (4 ponds). Fer rrcing
tests, Dr. luhme's nclihine aoge is preribed, th poio cf waterand
nunber of btows of the immer being the anie as fer tenile briquettes.
Ail the briqnees must b testd immediately they are removed trom ithe
water. in breakig the tensile briqueues. elhe neight musa be added ati te
rate of ico grîlîs (0.22 Pound r second it may be mentioned miat the
aount of ter precribed b rie Germa tntues males tle nortar about
the consistency of moist arth.

And now, gentlemen, having discussed at consideriable lengli a very dry
and dusty subject, let us enquie hew it is tait every imnufacturer protucs
the bet cement on the market. The ruiaon is somewiat as foliows: One
of tie smaller towns in Canadaî or the State, let us suppose, hat risen te
the dignity ofa city, owit a board of soris and a dcly appinîed engineer,
wo,. wte hope, is a graduate of the Ontario School of Iactical Seience, and
w s ltite o ithe impartance of ucefully exmining a cerment used on
public erks. Some e nccgkmering structure of nusnal importance is about
to be buil, and tenders for matrials are asked, among thmer tings conent.
Then up con the grest usoaished army of ciment manufacturrs, woho.
ninute their Germen bretiren, have not oahenied to the advantages to be

derivei fron a triade union. and raih deposits his tender accompanied by
cirenare st ig ti lo . quantis of his particular brandit iave been
îed cn imporn'. torks m ver the country. In duc die the tenders are
opened. and. as uSaiol, the figures are ail osetly brnchid. The cement
mei get tneasy and anxious ; bu lent so with o r ecgineer. We notice an
uniiusuna gilam n hbis eye, and nithi a sardonic smle he vocisafes tiebloo4.
enrdling information thel a teboard has ordered a tesuting machine. After
the tesls are made the conmmet Is awarded go Mr. A., as his cement stood
mie highest in the tests. 'Thuen another town advertises, al the mane per-
formanrce is repored. and Mr. B. ges the comntract. and sa on fromte A te Z.
'lim ait the mncnufaiicurers are satisnied. for ech has found a place whtere
his cenent saood the highest test, proving conclusively itih it the best in
ehe mrket.

DISCUSSION'
During tlhe discussion whicli followed, M. i orrett pointed

oui that in ehot summnier weaîlher considerable quantities of sand
and ceosent were sonetirles mnixed dry and stored awnay ready
for ,et'ting up into niortar, but this should never be tolerated,
as te sand, although apparentiy paerfectly dry, contains suffi-
ciaent moisture te cause imcipient setting in the cenent, thereby
detractinig froms its srengîli.

Mr. WeIls : Why are not 24-bouc tests made of mixtures of
sand and cement, lite saine as with inat ceosent ?

Mr. lad : Ailhough 24-Iour tests Of neat cenient are useful
either in themselves or in comsparisonit heil lhe 7-day tests,
24-hour tests of i mixture of sntd and ce ient are of no value.
24-hour tests of nea cement, i tlieiselves, give little or no
indication of lie ultitmate -strength swhich tlit cenent will
attain, but suci tests are useful iwhere a quick setting cernent is
required, as for sewers, in running water, &c., bhere quick
settmig is desirable, or where a considerable strain wit be
brought to bear soon after tlie cernent is in place ; they are also
usefci when comlared with 7-day tests, as before mnentioned.
Sand does not dimîinisi tie ultimate strength of cememi so
much as it retards its setting and hardening, as will be seen by
a cocmpaison of the strengtlis of ceat cernent and of nortar ai
the ges of 7-days and one year. Mortar made witi cernent

acd sand ai tie age of 24-Iours. wvould possess very little
strengtb, and vould give no indication of the ultiiate strength.

Mr. Johnson : I vould like to ank the speakers opinion on
tIse practice of specir ing the best qualiy of cernent for first
class msomy, acd aiowig inferior grades in third or second
class masonry.

Mr. Bail : Thiis isa very m mion mistake. Stones accurately
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