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have aiso been established for ils production in England. Being a
mechanical mixture of beon slag with slked lite, it is very diffctont to lic

constitution from Portland cement, which îs a true chemical ecombination.
It is staed by ias inventors tn be ful7 ctal in qualitp ta Portland content :tiis. however, is not adiited by the biglest authorities. Cement odulier.
ated with slag and slag «ment eill be found finer ground and quicker
Seting than Portland, and it mîll aainl its maximum strength in a shorter

tnme than the boit Portland, but retragueonion then tabos place which is
mosit teocheroso in ita natiue. The (aure of ijþe concrete construction of
the Aberdeen harbor works Is mo attributed lo the use of ceeant which
was not troc PotLanid, althongh a firs t ,as considered liat the action of

tie sea water was the-aute. but examinaions of similar constructions built
with good Portlanl cement man years previos proved, that wben the
proper miateial is eniployed and due car exerci it construction, peiran-

Sd is often added to tewater ised in mixing morlar in cold wether,
t preveent the aortar frout freezing before it has st. Authoritirs

diiffr regarding the effct of sait. The mont reliable iiforsation is
prubblp contained in ib reprt of the tests made ai Goveror's Island.
Noe k harbor, by Mr. John Gartiand for Col. D. C. Houstos. U. S.

engineer. and also of tests at the Cairo bridge. li th first ientionel
tests, sea mater mas used, and mas found to iscrease the strength of ihe
cement fram . lo 80 per cet.. except io the case of Hoffmns Rusendale two

months old. At three and six mooths, this saune cement gave higur tests
wit sea water. About ? briquettes firam 8 brands of rament weetestod,

so ib rsults sem ntMirep relioble. ln aie tests ut the Cuira bridge the
mtortars weere mixed in theroportion of r volume of celelnt o 2 volumes of
sand. The tests sere made s the m0anner reomniîuded bp the American
Society of Civil Enginers. Each resait ls lite omeah obiained froni o
briquettes at the uge of six montls. The genual opiion of entgineers that
sea mater decreases the strength of cement is probably based on Gillmore's
exporimens. which were sot nearit so oumprehensive as the.bove.
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Portland, Alsen's,
Lougisville 9 . 7. o . a o u .: 3 s5 24

Falls City Millas. . 92.4 83.5 y6 | 1y9 1y2 146 956

Sugar adoade to ortar has the aime ellect ln preveniting freezging ahat Sait
has. Et aiso combineschemnically with the ligne. forming a scaeo ie
which is a detrimnoent to cemtent moraýr, but increases ohe strngth of ligne
mortar, espmily in the heart of thick rails, where ligne wouki not harden
underonmiary conditions. An excessofclay incement issid by smeto
nakge the mortar more casily argected fy rosi. Over clayed cemnrti if

underburned, set queick% and give a hila test, but they ar. liable to injury
dutring caolcination by canties of temperatur, while cement comaining a
slight excess of ilme is not easily injured thereby.

R EQUIsITEs FOR GOOD PORTLAND.
Good Portland should be bumned at a biga h temperature, wrhich is indiatect,

by higha seine gravity (f lbs, per cuble tout) and slownmess, in settling 4
hours or longer).' The ce ,irndicates but blle, since it le chiell due to the
oxdebs of iron nd mangantugs Gray or jrenish gray la conpiered best;P

blush rayindcatsba e excen of me i brown, an cegss of clay';
A mauv tnt indicates aduit tion wvll h ron slag, and an un ne Prportion•.
of uenderburneid matetrint los neralW indicatedi ai yellowish fonds, willh ,

magarked difierence bettwent color of the board nrnedl ngrçund rticles;
retained by a fine sieve and th Aner cement whloich iases through gr sieve.ý

The fncous slîould be such, that e pr cent. bp weight eill pans thro h
a sieve of 2,oo meuhes per square loch made af NO. 40 wire (Stubbs mIro
gauge). Made lto cakes or pais about a& loches square and h inchthick
aod lmmersed sn ioter immeodinily aiger seuls. i slould show nu cracks

at the end of a week. The lensile strenfth or lailand c. ment should be
about as follows, a very·high sitength wsii in four weeks genemlly indicating
an unsoud cernent:

COMPOSITION TENsLE STRENGTI LIs. PEU SQ. INCH.
NEAT O AND 24 hors. o meek i month year.

Net cement..............10oo0o140 05010550 3071450to
3 parts sand toi part cent 8 to 05 î0ooa0o2 aaoi035O

I should not conain impurities ln excess of the folloawisg quantities:
Magnesia, i peu cent.i free lime, a per cenl.; sulphuricaci ai peur cent.

fumrre olde. 4 pu cent.
ANALSIS OF CEMENT.

Theoletically the ratio of chu line and alunîloa (together) ta the silica
should b as 265 to io.

Comîbining srIght of lime Cao O = 8-5
alomina Ala 03 = a6.5

a65-o

Silica Si 02 = 1oo.o
Following tre awo analysis of good Portland cements, josaon and

Burham:-

Lime Ca O.............. 63.6o % 6a.04 Y
Sillca Si 02................422.60 4
AluminaAl 3 . . . . . . . . . . . . 6.72 6.pî
Oxide of iron Fu 03......... .69 3.
Magnesia Mg 0........... 0.97 .8
Poioah K2
Soda Naa O ' ..... ......
Suphait or lisse Ca SO.i.... -
W atr H 0 ............... .
Sulphuric acid............... 1.30 2.44
Corbooic aeid..............1i.30 1.50

NATURAL BURHAM.

XXp Naierai contents aue rnsanc ihose schieh are obiaised front aguri
Scone rooîainlng fiin and elsy bourni ai a eoolpattiulp laie temporatore.
LUI cenît rock is lugally faund in seei oraoyers oa.tIng sarloun pot-
portionsoe c lay. fine, etc. asnd Il a ounlp hp i jiiioàiin uo ai sîoan..
[in the different hlyuika i«intý lufuit rite rock las citor-
rico, brobon huit p o itl orond buoi a kils. rite huent croitent s% îheo
crubed ino sin il ficotrs astI groand beti-cucordions iloooa
The dlescritionof litîpuitles in Partlandl centent is appYlicable te National

ceeo .. eoPt ale fart re igo lu oigienia. fltu magnela la en. oh.
jectiotihl on Noat ceieoî as li Portlanîd, btb re niaer part of ntala
contlent cocha tire nroillla.îgncaiaî Uilotoes. In burolog. a.îrlpleusilicate
of lime, ablias asnd olagnsa i la oumeil alîich siahes al gond coent, kilt
anp fie magnesa mdl absena mater.anil ropai gosin Portland. Naturml
cemeol is geoeraillp liglil co ered aond î1îieh setiog,;inîl isropreiall adapcil
to sinmer oeh and pInce seliere the metor is osparr 10 ruîîoîog %olo
beoe selior. Ise ruqîloiremnis foe goal PLiiorl cernert are the Sain os;
Paeitund. eccpi os regrgdso raton. serioht. trosile oteengl uni the prece

COMlPOSITION
NEpA On SANDt .4 honeas. torcak.t inoath. t poumr.

Necntent .... .. . a.....40 on0la 60 colon 0lSo (0 I 130e40

1 pat cSot ( . otlner - cîtens. g M te3

This rame 10 glîOO to Natuel cemteots otiard soitb Portland. fIco
Nagraicotens ac sualyligbi colorcil and the Portland i.iuk, so abat

co01ret tI he miature 15 of snm saIne io dcîerrniog diea juanioy. Ic 19 ad-
visible co obtain samplea of the oaturel ne -nninipraocd' oaoaet, uni oise
of the Portland mai on the mioture. Bp cotnpaeiag sapgle of the ira.
prosi content îeilthar.e n fuir idru afilis quliiy map ke obîcinet).

*rite ioiloming agent of X mroood Anchor onmeot giade ai the Chiai
Eîtgintrrs Offie, Luehlgh Val ep Ralmny. scili gise a faiu ides of the ito.
aile t.»goih o.(a guod loupmprovoti' eneMI:

TENaILE OTOPOOTH Lie. PER SQ. lOtit

NEoe it O AN 241) l'rsa otoa monlth 1 peur

N;t croirai.............0 140 20- 40

Imeci Uoel -1en 11tl e1tin greo niuogiiî usd haîs tnorde
bo bllesier Ithe kfoier grades or pertineni.

On Jura aut flç Cogniitte uf Ih Antoricart Societp et Civil Engi-
cors ro. ncn o te.t or torsi gcet or uhliolh. almis las

boriot sya ss
ht i. rcoenldid thut toto for hydroalti cemont kconflnedl ta moîbeds

fou detacrning tesos. liublity tu cheobing ou craching nd (snsile
sirunlgth; mot We (bc lottr, fer tests ni dua and i peri. igot a mriotître

o p ro coract o0 part of sini for Naturol conteots, and 3 Parti Of
ortcland cemnns. k uaal, in addition in triais of saut conment.

lTho quotllies antod in tho mixture abosid kc dutaeminod by maigbî.

linly oKt eît host gaod rpt l tixboe l re r nose.th îuîngofusri b g olf trin to kslooo:bt ba cop portusm o e m u tn lI u s t c î ih b r s r a s e u s i nc d o ton e

the- aguli or at orto cf oh oumc kro t s ouedr clhîmal'fa"ieo ne aooc boIl ' oi anlda k tenad, ' selo ct o thb aenuo

oxporlrnontlfi p apun inhth sm lra tXoInno o h galnap rkgo tliel d Wî 0onc osaphoin hqnip n
ra . 0ng igblpy .l rucepiacles imperlous .0 llh ou dom?.

sa,k 00111 r eqoird«I ou mon no. mAe eac, _ormpnt o ramen -ooa dr

ng '.80 a

Carbo nic cid.......-----...rec.5ons-5 e

ston con a v ie ad c l u d - a la pa a iv l l o em pe atu r
ried, bmýroeito loge and breinakn.e Thae ur cem nt i e

cruhed ntor sm -l -rget n groun bewenri a mlsons

ceet ok ae ailomgesa imetone.I unn, a ,ipl iia t
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