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The following roport 1z made oonuoquantly and
to0 ascertein a ocertain mmber of analysis and Sest
oarried on samples of olay that were given to me for
the nbove purpose and described aa balng samples of
the olaye of thae ¥QARIBOO OOAL AND CLAY SYHDICATE®,

The testo ware carried undsr gonstant oontrol
and the analysla and desoriptions forsepolng, made in

conformity of the sald tests,

At theo end of the report I included an appendios
denling speclully with the alumina-gementa for the marnie
fuoture of which one the olays, with nddition of lime,
ia suitoble,
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INTRODUCTION
~SBAYS

The term olays iz appiiei to fine=grained unocnsolie
dated materials whiol possess $he propeorty of plustiolty
when wet, while they lose thias property and harden on being
stronzly heated, Belng s&s explained balow, the {iner dsbris
resulting from the decoy of wmuny different kinda of rocks,
the clays will naturally differ greatly among themsslves
in oomposition, otg.

~ORIGIH OF CLAYS,

%hen rooks of any kind are expossd to atmospharic
agtion, more or less rapid disintegrestion sots in, This
is due partly to chewdoul snd partly to physiosl Gauses,
It is heatened, for exumples, by the dissclving out of any
soluble minerals thut wuy oocur in the 1rocks, by ths exe
pansion and contraction due to frseaing, and by the action
of the opgonio aclds set free by dedaying vegetable mutter,
The more soluble Angredients of the rooks are usually re-
moved in solution by surface or peroclating waters, while
the morn insolubls porticns avre sither left Lshini or are
oarried off mechanionlly by streans, These ralutively
insoluble materiaslas when sufficlently finasgruained cone
atitute the clays,

Whyen they are loft ae & deposit in the apot wherxs
the original rook disintegratad, they are colled resilusd
olays, when they ars carried off by surface waters and
finislly deposited Iin the ses or aleng river bede thay are
tronaported ox sadimentary olays,

Bassd on the faotes above atated aas $0 the origin
and the deposition, oclayey materisles muy be clossified ae
followass

[DUAL, CLAYSt Rasulting from tha degay in plage of
k28biny rodke, Acoording $o0 the porent rook the olays
may be derivaeds

A 1. From decoy Of more or less olayay limsstones
A 2, From decay of shalas or slatos

A 3. From deouzy of izgnsous rocks.

1A J ' Resulting from the transportsation
by water Tarely by doe or wind) of either the
residucl clays of Clasa A Oor of other finely ground rock;
and the depoaition of such materisl ot worn or leds diee-
tance from ita point of orisin., Tha subeoclaases arop
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B 1 Uater-borne olaye} earriad by water and deposited
(a) In ass basine
(o) Along stream valleys
(o) In lukes
B & Iceeborne or glacial cluys
B 3 windeborno olay

As naturs is engsged in the disinteprastion of the
igneous rooka, the transportation, classifiocution and dee
poaition ¢of she products of disinteogration, it is also ane
guged in the re-combination of thess looss asediments, by
haat, pressure, ohemiozl activity or orystallfsstion into
dsnse wasses, whioh often resemble ths oripginsl ignecus BOCks,

The ¢lays muat not oontain too graat a quantity of
the unslitersd Agneoua rooks or of the re~hardened metunorphio
TO0ka,

The addition of vegetable and other organic matiar
from growing shings, the pressurs of overliying atrata or
orystel movemant of the sarth; possible heat from velesnic
notivitien; alteration fraw eteam and other gases) and
uotamorphic changes from chemioal hardening or gollotdal
aetting are ull important faotors upon the qualities or
defoote of tho clays,

VYory often olays oocur in the oonl boaring formstions,
There 1as no apecial resson fox this so fur ond the main
point found by seversl suthorisies is that the oonditions
whioh allowsd the formation of the coal boarings ia favorable
for the depositian of oluys,

The olays that ara exanined in this report aret
de Aluwsinous olay Or Bauxite

With a high alumini content o long vitrifiontion range
and high meltinz point 1a specially suitsbls for » aupsrior
type of firswbricks Hos & high shrinkage under its natural
gendition, Mt which ¢an be muoh lowered by pre-hsating,

Similor oloys are found in Arkaness and Georgla,
2 Fiint Fireeglayva
A hard, denss, hizh aluminous, fiintelike {not high

in ailion) clay materinl, which in tha original condition
break with a conchoidal fraoturs, Thse plasticity ia ather
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los with the ordlnary temperin: methods, but may be
partinily restorsd by bell slli or wat-aan grinding in
watary

Ao o vary high fired ahrinkage and orack badly.
Howevor, vary suit:ible for the manufacturs of alumina
osment, Siallur olsys axe found in Kontucky,

3. Ref £ ale

A low refpagtory clay with a medium vitrification
range und low melting point,

Speciully muituble for mrahitectural tarra=gottn
and pottery such as atoneware,

Also sultable for an ordinary quality of ifirsbrick,
Sildmar cleys are found in Waash, Ore, Ohlo, Pannaylvunia
and Cudlforniiv,

%o Eine Adumdna Clay

# very fine sluminas olay having o very fine graln
and burning %0 & very light redish color, apecliully sulte
wble for crnamentianl terra«gotta much as vasoa,

5 Kieselguzh

A wary light material having o wry low conduotivity
heat which makes it vory sultuble for insulatioh purpocen,
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QUEMICAL ANALYSIS

Adlumine. A2203) sevrssesccsvsnsssens
831406 {B102) sesenccessnercnccsasce
Magnesis (Ma)) eeecssvssccencscenses
Lime (Co0) asecoscsvesvsnsnscssseane
Ferric oxide (Fe203) essecccsccoscee
Soda (HB20) sesecscevecsnnvenssssvues
Potash (K30) sesencscessssssacacsass

Wat ey ‘320) AU 0SB ERIGEREVSEEEITIRIES

25,42
5520
Oy 3
096
3426
0499
0,89

12,94

1007

Se



Density eenveovessnssscesssossssoes
PlaatliolSYesssensovoccnocessssrnce
BT Under ssessesareas
Finoneas :
1371 abovs 0,0004 and
undsx liltwlc;iﬂtcntil
Absorpbion (mater) seseseccssosacs
Exothermic roaCtion seseecesscrese
Loss 4in waight DY hoLl gesesvecces
Porcoity under 50 kg ou Q.;...‘..
Apsorption .-.;.o...;..o.a..;.;.;.

VAtrifioation Pango eesssosse it...ﬁ

Fuslon poOInt sesecseosssconoasrcans

be

2+05
1,04
0.000*& ﬂll

0q Q008

'635 miliimicrons

956ﬂ Ce

14,87,

12 n/m

4,

1250=2175° o,

au25° o,



Porosity under S0 kx 0m2 seesees
ALBORDLION senevvesvavvscnnnsnees
Compression atrangth 1iba, per
BQualse lhoh vene
Tanall aerangtﬁ ibe, pér. BQUATE

inoh S4B asnoNRS

Ts

1 a/n
04037

24843 lba,

328 lbs,



Aduming {A2203) wevrovovnsacvaveene
931808 {B102) cvssesccvssasssvsrean
Mognesia (HEZO) eeesvsscesrcenscvnes
v Lime (080) sesencasevavecnsnsevonss
Forric oxids (F8203) ssvecescsccses
doda {HaZ0) evesnssencnsessvsncccs
Poticoh (E30) sesesccasatastecensasns

Wafwsr(‘_f-zﬂ) PESSASEERTONRNIRRRONENEY

8.

38,480

50480

D422

0,90

2,03

0467

0ab0

pagrf. (5.99¢

2007
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Density sessscovvsosntsescesssess 2498
Plugtioity sevsvesneroestnsosnces Oudl

817 URSLY suvsseessess 00004 n/m
Finsnocss

197 above 0,0005 wnd
UNAET sussene 0s0008 mim

sbsorption (Watsr) sesesersersss %38 millimicrons
Exothersdo renction seesssvssees 942° o,
Loss &n welzht LY heat seeessees Be837
Poroaity under 50 kg on2 seesves 27 oo
ALBOLPLEON sasessneesnscsnsusene 94
VA4PLf100t100 FONID wveveessorve 1080=2620° o,

Pusion polnt seesessvssessssrses 2&2‘16 Qo
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Poroaity under 50 KZ OMZ savesnsess Jof WM
ALBOTPLAON sssessasesnansersssasans OgO5H
Compreasion atrength lba, per
8QUATXD Anoh sesevses 24121 1Ds,
 Tonoil strength 1bs. per aquare inoch 289 1lbs,
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Alnsins (A1203) eesvetesvcasncensas
81240n (9302) savsessnssassssscossn
Hagnoain (HE0) ssevensssnscecncsasne
Limo (Cu0) seassnavcavcsssncesrceven
Foerrio oxids (P820%) seevsnsccosrns
Soda (Ra20) sesvasesrscecnsornacsss
Potuoh {K30) esvessnscesnsccsnsonss

Wantar (320) Petanbobsrsuasrastttoty

i1,

19,50
65430
0437
Co87
2408
1429
1460
pife, {8,99)

100,00%



DONBLYY suvevesesssssrssncnoses
Plusticodsy sseesevevecsssnnnnes

83% undﬁt IR RN RER]
Finsnaan

2¢3
1.27
0;000‘# m’ﬁ

17! above 0,0004 and

VNABT savonvenssvesn
Absorption (Wabter) seenvecseses
Exotharmio 2eaction cevessannse
Porealty undaﬁ: 50 kT 00 seasns
ADBOZPLLON sesevscensanvanssases
Vitrisfloution TanZeo ssssssssnns

Fusion poOlnt sevsessenscvssnses

0,0008 o/m

438 willimiorons
936° o,

29 nfm
92

1.480*15660 Ge
2.983° o,
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T£GE ON FIRED SAMPLES

Poroasity undar 50 Kz Om2 seesssensee
ADBOXDEION secessssnsossonconsssases

Comproasalon strength lbs, per

B@ar2 SNOh sevsscssccunsas

Tensoil strength lba, per squara

fnoh SRS ERNENIOIRS

e

247 mfﬁ

0,197

1.715 1lbva,

121 lbae
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Alumina {A1200) ssessascassnacessns
8ilios (8102) Sresscesiresirssenane
Magnesits (UA0) sececesncncscansnnes
Lime {Cu0) BineseanuterettRIIVIENIS
Forrio oxide (Fe203) sseascrcscsnss
Soda {Ha20) sesssnneacessocsseesece
Potush {X30) sesecevosvessavsccssss

Fator (H20) sevevesnns Pesectansrenne

b L

64,20
22,00
Ce83
Deb1
3.07
Ou2
Os53
pars (11.36)

i

100,007
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#
/j
! DENBAbY csecsvessrsasassvectnes Q.81
:5/ Plastiodhty vesevevesvensnscasae 085
| 95% UNABY sessnnns 06 OO0 nfm
Finonoess
2 under 0,000% and
./.. widar Srivsatan ng mlm

Abasorption (watsr) SRS ABOINRENO ISR NN
Exotharnlc reaction seesssesee
Poroaity undesr 50 Kz Om2 seasne
ADBOTPLLION wnseavpesssesssreny
Vitrifloation Fango sseevvveen

Fusion polnt sesessevsssssanas

667 milidmiorons
9229 g,

3¢ m/m

azy

14390=1970° o,
2,245% o,
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16,

Porosity under 50 KZ OR2 seescese 1229 m/m
ADBOTPLION sesesecsnsnsssoravenss o070
Compression etrenzih lbas, per
square inoh seeee 14220 lbs,
Tensll stren-th lbs, per square
$00N sesssceene 90 lbe,
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812308 (9102) eeevscanscsossavecsns
Alumina (A2203) eveeesnsccnnsassens
Line {(CO) seeecvsvesscvsncnsacscas
Perrio oxide (F6203) sesesereocenns
Boda (Na?20) seasacssssnvesscorscass

Yatar (HEO) SEBIRNBEIGS NSRS NErEn R

75485
9,88
0,29
2492
1,63
8e37

17+

100,00"



DOnalty sessscncnvavsssnrsnrnsens
Plasbiclly secvronsssvncactodps
927 uNASYr sevsscose

8 above 00,0003 and

Fincneas

UnAar se0e
Absorption (Water) eesseavscoce
Exothermic readlion seesvevsses
Porosity undar 10 Xg om2 ,eeses
ADBOYPLION senennevevessovcanne

Fusion polnt gueseseeeessscrsves

18 o

0,61
0481
0. 0003 w/m

0e 0005 w/m

823 miliimiorons
780 © o,

43 nim

b

2420° o,
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From the tests and analyses oarried and
axhibited in the other ssctions ©f this raport, aome of
thoss olayas compare with asvaral of she importunt worli
olays, Howaver, they are vory diffioult %o work sas they
have upon firing o vapry high ohrinkagze anl scmatimes
orackings This would rasjuire o perfeot egipment on wall
u»8 vexy akilled labor,

The high vitrtfieatxgn range of one of thens
olays &s wall ad i%a high fusion point mnkea 14 very sulte
able for fire prick or fire-omsent; mixed #ith sthe infuscrial
earth 1t would make u good insulutive firsegement,

The claye paturally mrnt are not in my opinion
suitable for samufooturing purposes, but thay could Lo e
ployed mixed with tha clays for the menufacture of lasrge
places of torxa gotto,

I wan notv able of ave&ﬁzng the warpuge of the
 fireeglays but this warpage would not restriot the mamie
fuoturs of fireebricke and firo-osments,

‘ Another of these clays is very sultable for the
manmufacture Of high clase aluminawoaments which havs qualities
incompersbls with all the other camants as it will be sean in
the appendix of thia raport,

Reapectfully submitted,
8faan deSousa Coatav
1.64,0,

Vunoouvar, BeC., Jamary 22nds 1950,
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In Tuble I, I have grouped & tumber of anulyses of
aotual alusinae osments as now sede in diffarent countries
and by diffarent processcms. As Lo gecgraphlo looation, this
table inodudss slx cemants from France, swo from Switzerland
and wo froi the United Stutss., Aa 0 method of mamufaoturs,
it includes 2ix frow coke fwrnaoee, three {rom electirios and
one from & rotary kiln,

It may be noted in passing that although the iron in
alunins cement analyasse is oommonly reported as farrio oxide,
in conformity tO cement tyadition, this 4s nevar LIus exoept
in rotary kiln csments, where yoduotion is incomplete or none
sxietant, For all alumina gements fused in a furnagae,whather
by ooke or by electricity, the irom in the cenont e normally
present woetly oa FeC, partly se FelOi, At times, even, &
little metallio 1ron may get Shrough to the finished gement,

It has aslwaya beson known Shet Portisnd csment wos sugw
cepiible to attuck LY sea watar in alksline water, muioh more
80 in faot than either the natural gements or the hydrsulic
limea, The most that could be said in ite defonce wans thut
it extrems oaXe were taker in mizing and placing the oonorste,
sc that watsr oould not gulin adposs to the Anterior of the
mans, the dscay would be delnyed and perhaps prevantsd,
Anothar Yomady wia the addition of trass or othey puzsolonio
matarial to the Portiand conorate, 30 ag to afford a mesne
of taking up the surplus lime disengaged during its setiing,

The chief engineering guain of the invention of alumina
oament lies in the faot that we ure hers pressnted with s typs
of osuent which is noturally ohemioully resistont, and which
dcaes not reyquire either exveptlional gure or aimixtures in order
t0 avoid ¢ eday. Thers is now sbandant expearimental evidencs
on this point, and we have in addition {ifteen yeurs or a0 of
sotusl largeescale experience in Eurcpsan englnsering sorks.

The most savere and oconolusive tests o which comsenta
have ever besn subjeoted aro undoubtadly the series garrisd
out, from 1915 to 1921 and even latesr, undar diveotion of
Monaieur Bejourne, Chiefesnzinoor of the Pariselyonsiladitarrane
ian Rallroad, Thess results have never bLesn publishaeds The
gallroad hed no intereat in the matter exoept seguring the
gafety of it line, and ths only oement manufaoturer who had
any roason to be proud of the results atill hud a largs Porte
land gement investmant to salvage, The sumuary Delow ls prew
pared from coples of doocwnents 4n the files of the line.
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Even bofofs the world war thers hud vesn minoy
fultlures of conocrate work along the D.LH,line into YIt:ly,
whare seslt wator on the sen side und sulphoats ground water.
on the land eide guve & peximue 0f ohemlonl atsack, 4L samd
disaster 11 1925 brousht mutbters 1o a point, and in 1916=17
& long series of gemants Wars placed undar teat in tunks
£illed with sulphuts water, mortar and conorstes of various
proportions being eubjested under precisely similor conw
ditions Lo the chemicad wbtuck, whose progress was notad
at frequent intervals, OSumsarising the final resulis very
brioefly, we oun say that Alumina gemont was entirely une
Aumaged, that the Portiund falled rather supidly, and that
the produot which runked soecond 10 aluwdin: was one peltioular
natural gement, Tha awlumins osment tested wag tried ocut not
only with ordinary sand and ¢rushed stone, but with half the
sand roplaced by ground gypsum, and agsain with half the gand
repluoed by gypsut powder, undsr all of whioh trying olroume
gtangaa 1t showad no deoonmpoaition whatevar sven after four
yoars and moras of exiposure $o the free aotion of sulphate
watara, whilse all of its compoatitors falloed more oOr lesa
complotely and ruplily.

In me Pulelis report vhich I hav2 in hand thare arXe
fourteen series of tagts, diffaring in thz comonis tested
and in the oharaoter of admixtures, and in each series therns
wars thres differant perosntages of sand and graval smployed,
OQut of the whole mags of evidenca, I am quoting in table 2y
portions of aserien, 9, 10 and 4%, #hioch ars sufficiently COnNe
oluaslyva and give a veory falr 1dsa of the svorags results,

#ith these conolusive results in hand, the adoption
of alumina gamant by the P.LJlis 1ines was an obvious effact,
From thare 1 te ues has asprend into the North Afrio:nn Ralle
ways, whers aimil.r climutic and groundewitsr Lroubles are
snoountaraed,

Sowa time after the P.L.H. oxpariments wereo under way,
Feet included alumine oement test pleoes in his ses watar
axposure &t Bologna, At the end of two ysars « the longeast
period on which records are wvialiluble - the slumin. tast _
Piscee atill gave compreseive strangthe 707 hizher than their
nearsst competitor whioch wa it huppens wae not Portland gement
bt o greppier cement and 877 highar than tho best of the
Portland oconorstea, shich was a trasesePortland mixturs, As
against the ordinury atroight Portloand conocrets, the alumina
results wers slightly more than 1007 bettor,.

Jeannerst compared diregtly ths reslsteunoce of
alumine coment and Pertland tw the eotion of sulphata
watora, the test places belng male up of 1 part osment,

1 port gypoum and 2 parts sand, On imcersion in tonks
the Portisnd samples ocomzancsd to dislntegrnte ut the ond
of the 2 monthe, the repidity of the decuy inoressing at
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three and four month periods, The aluminueocomant, &
8wias sleotrio ovrand, was sntirely unoffected, Ooue
prossive teats showed 3215 lba, per sguare inoh fox
ajumina, s agsainst 1415 and 1500 lba. reapeotivaly
for the tuo Portlanda,

Later Jeannoret extonded the tests %o oovar
pormeabllity, and included a broader series of prow
duots, giving the results apscial importance, They
are sunmarized herein table 3,

Adumins cementa ordinarily range in apeocifio
gravity between 3,0 and 3.2} & cement fulling below
the lower limit suggosts that olinkering instead of
fusion has been attesptad} a ocement with & gravit{
BUOYe 342 or 3429 probably contuine an exceaes of iron,
either ae mugnetic oxide or as metullic iron, As to
colox, alumina gsments made 4n the furnaas or eleotric
are dark, almost or (quite ?laak; other golora sugpest
the presende of unreduced (forria) iron,

In setuing timo, alumin. Cezments are sntirely
ainilar to Porslands, thelr ¥apid haordening coming only
after a normal soatting Antervels Uhen properly asde,
by fusion, thay sre always and nzoessurily %sound®) it
is imposaible for & real aluzina gement to gontedn *frae
iime¥, Sinca they 40 nOt reuirs the addition of gypmsum,
sulphur trioxide limitas need no discussion, Alumina
osments set without difficulty &t very low temperatures)
they dlaengage considerdle heat on setting; they must be
kopt danp while hardsning,

The high early atrsngth of zlumin: oements e,

of course, well known} thay should show a twantyefour hour
strength equal to the 28 day Portlani fequirementa, They
have the further advanduge that thelr stzrength in mortars
and oonoretes is rolatively even better thun their strength
testod neat, All this nmeans that thay oun safely be used
in fur leansr oonorstes than any Portland « fact which is
raraly suggested to the anginear,



£l

Though alumins gement was invented for the suke
of ite great chemicul resigtance, it was goon found $o
asosa oartain other important technlionl proparties,
te vory high strengih at very early periods, along with
romarkable Fesiatance given in oompresaion as meritaras
and ¢gonoretes, has besn the chisf basis of ita present
oommerocial development, As to thase points o Lo tubles
will cover the matter,

As o prelisinsry to tha permeability tosts
rocoxdad abovae in Table 3, Jeanneret had ocarrisd out
& goarisa of intersating compaystive testa on the tensile
and comprassive strength of the different ¢smanting
materinle. These are raported in Table Ro. &,

Teonsile and oonmpressive teats on the oldest
and best known 0f the alumina gements « that of the
Lufarge miliet Lo Teil, Prance « ghow the resulta
tabulated in table Ho. & as raported by E.C.Blang,

Thage test results b!ing out oleurly the two
resarkable physiosl properties of weollwmads alumina
gemonta « their vory high strengihs abt very early periods,
and ths relatively high etrengths shown by mortars und
concretes as against neategsment testas, Poth of these
properties ure of great enginsering value, and neither
haos a8 yet been utilized to its poesible paximum by any
snginser in any couniry,

For compuriaon with theae surxly »ssults on
satoblished foreizn brunds, toble No. O contains the
results of testa on an alumin. ocoment made in the
Unitad Dtutes, the brand 0ld under the trade name of
tLumnite®, as reported in maumufeotursrs advertisenmsnts,
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A seriss of longetime tssta on Lafarge Alundns
gaments reported Ly Hoagarmann gives Tesults over & longar
psriod, These show, for tanslle strength in le) moytar
an average of 3T4 lba, per square inch at one days 40% lbe,
&t 3 days; 508 lba, at 1 year and 550 lbad a% 2 yesra,

The compressive strenzihas in l=3 mortars ware respsotivaly
6029 lbs, &t one days 7252 1bvs, at } days} 10,025 loe, at
6 months and 9712 lbse st ¥wo yours, For compurison 1t
way bs noted that five ordinary Portlunds aversged 6399
lba, at one ysur; while a spsoclal highuutrength Portluand
gave 921% lvoee at one yesr and 9086 lbs, ut 2 yours,
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TADLE 1
ANALYSES OF HA CTHRNTS
8ilica : Adumins : Oi::?’ : Lime : Haznesia :Jéé§g5 : E&giéégam :
¥ | I ¥ T L L
Jedd : 45400 : 1011 : #1439 1 033 : 3.09 : 0429 :
10468 : 4h,52 : 4490 : '#0.26: 057 : 1.0 : 0.35 :
20416 : h2,96 : 6408 : }8;16: Oeb : dedd : 038 :
10,34 : 4185 : TeOH : 1‘0.17_: Ca 48 : 1,04 : 042 :
10,04 : 40422 : 5485 : h3,08 : 0e33 : 0493 : 0u39 :
1540 : B040 : d0,0 : 32,0 : 1,0 : 1425 : Cu63 :
2459 ' 39455 ' 15.41 : 39.92 , 073 . 0s38 1 0445 '
8436 : 59.82 : 10,98 : 3*!-.70: Ceb7 ; 1415 : 0,148 :
535 1 3B.20 19410 ! 35207 05 b 2,09 0465 .
JBL b B2eb 0 Jbu3h Y 32,640 0,26 1 230 1 O v
Y L ¥ Y L] =¥ L
8,85 : b2.87 : 6489 : 40,57 : Qultb ; 1405 : .37 :
TABLE 2,

COMPARISON OF ALUMINA AMD PORTLAND RESISTACGE (SEJOURNE)

t Test Jtarted *Decompoaition ¢ Qondition on
;__ ;, gomienoed ¢ De [y 1928
Sand and ground gypoum : July 7,1917 : None to date : Intaot
Adumini coment ceseves : Jsne82 3917 : Foiez8,1917 : Totally decome
Portiand, Brund Aseese : Jine 22 53917 : Feb.28,1917 : posed, reiuced
Portiand, Brund Beeess : June.22,1917 : Fobe 28,3917 : to mud
Portland, Brand Ceasee : June22,1917 : Fsb.asﬁ!l?l? :
Sand and powdered gypsu? , )
Alumina osment sessees : June 26,3917 : Hons to date : Intaot
Portland, Brond Ascees : Jane 20,1917 : Fob,28,1917 : Totally Adsoomw
Portland, Brand Besses : June26,1927 : Marels,1917 : posed; raduosi
¢ Jane26,1917 ¥ Febl 28,1917 ' to mud

Portland, Brund Cesece

Notet The last line in table I is the average of what are, in my judgmant,
the beat 5 of the comento whoss snulysss are tabulatod, |



TABLE 3 26,
PERMEABILITY TESTS (JRANNERET)

Y Y ¥ ] T s

' plumdne ' Portland ' NATU~ ® HYDRAU= ' LIME

: Cament : Oenent : ral : LIC LIME :

_ Coment L
PoTHEAD) 114 piiiis oA01 DNEGT T v ¥
dement 3 months in alr ' ¢ ¢ * '
aftor mek ing the tostw N ’ ' ’ 1
Pi“ﬁl VIS LRIBEREOBIENRSE : Hons : 1.0 : 142 : 7;6 : 12.15

’ -’ Y »- v ¥
Permoabllity,mme, ded ' ' ' ' '
mortar, 28 days old, kopt ! ¢ ' ' ’

A0 ROLBt BET sevesssnsnren : 0e5 : 1.2 : 1.3 : a’!S : 10,15

o e ¥ - Al T ¥
Pormeabilitymme,; 1 » 5 ¢ ' ‘ * '
mortar, 28 days old, kept ! ’ R ' '

AN ARLAY sesvevcenenscsne : Hone : e : ;;_E : 4.5 :

- .  aneaus . - -y v
Permeability ma,, 1=} ' ' ' ' '
morter 1 year old, kapt ¢ J ‘ ' ' L) _
An 6l yecetseoncsorssnan : 243 : 243 : 243 ; 697 : 10‘31

- . y - ' ey T
Pormeability e, d=3 ¢ ' ’ ' ’
sortar, rammed; kept in ¢ L ’ ' '
alr) 28 days Ol sesesvane : Cef : 3okt : 3alt : 5e1 :

Alusina oecment in this sefies only 3 months ©l3d; ull other cements X year,

TABIE &4
COMPARATIVE STREM?HE OF ALUMINA AND OTHER CRHENTS
(JEARUERET)

t Tensils strength.lii Compresniva styengzth,

' mortar,28 daye,lbse ' nest cement,22 daye
: par square inch, : lba, per squars inoh
¥ : L '
Alumina Qoment eeieevresscess : g&z : 11,378
POrtlani COment eessecescsse : w62 : h,978
Hoturul o0oment ceeesssessnss : 365 : 3,850
Hydraulio lime,lat grude ee : b2 : . 2,845
Hydrasulic Lime,2nd aPade .. : Cesenvee : 2,133
Lime seovssnnnvsessnssnessns : Sessnens : 1,920

il
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TABLE 5
TEHSILE AND COMPREBSIVE STRENGTH,
A gruer? ( BLANG) ‘

: Strengths in Pounds psr sgusye inch

* Y T ‘ Y - Y

_: 1 day : 2 days : ) daya : 7 days : 28 days

¥ T L § ¥ L) :
Tensile,noat coment seeecas : 540 : 92“': 995‘: 1,066 : 3,138
Tansile,l=3 plestic mortar : 497 : 526 : 533 ; 540 : 555
Conpreseion,neat oament ¢ae :n.s‘m : A2 455 : 134256 : 13,867 : 15,889
Compreasion,l}) plastio ¢ ’ ' ' ¢

"7 mortar o4, F 5,760 1 6,258 1 6usH2 ! 6,896 1 7,040

%)

As
Be
Ce

De

: Btrengths in pounde per square 1ndh
] L — — *
: 1 day : 71 daya : 28 duys : One yeur
' 2 T - 2 '
Tensile, 1}l Hortar seee : o4 : 537 : 561 : 6es
Compression I3 morter : b1 25 : 4985 : 5004 : 5724
Qomprossion 132j4 ocone ? ¢ ! '
orete seee : 3481 : 4391 : b2 : 5072
Comprassion 13336 ocone ! ¢ ' '
Orete sase : 2071 : 2663 : 2691 : 3460
' ' s '

As Briquettes; le3 Ottawa Sani, R,%.funt & Co,

Be Cylindera 2xY inchea, 133 Ottauwa B8and, a.w.ﬂunt & Co,
Ce Cylinders 6x12 inches, EsL.Conwel & Co,

Ds COylinders 6x12 inoches, E.,L.Conwel & Co,





