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“Clays a2 hydiated combinations of mlica and alumuna

Tl.e degrees of calaantim which give them tha mevmum of hydiawhe properiies hava been
faund, by expexienco, to bu the SETIS 48 tha degree of «dJanstion equured fo expeling ortud ¥
the water rontained m the elay  Theiefore {o trnrform clay nto 8 Jaad of pursulasns, iha
tleoretical alunation muasthe 1egulated so as to expcd the last purticle of watar withont ¢v oad-
ing 1,100° to 1,3009 Falnrcuhert  This 18 what Vicat calls “ owston nizmile ™ (nciwal burning )

3 Tmpure days contoing sand, cavhonate of Lime, § ¢, ond Lrici-earil - A calemating
lasting & longer fime thmfn 1for e (la%r, to & tersperature varving from 1:30( 1240 1,300° L'ahye-
nhed, 13 1equied for expelbng the carlomie quid, & , from sach elays The fact of requumg a
Ligher temperature 18 the cause of the infertority of thie sonrhee mde with eommon bricks

4  Trom the above it 13 to be ermmdered thul soorkee 1ade with pure cla ¥ or eommon
br.ck-earth requares enly a shight ¢:lewnation

5 Tlowever, the jractical hints for burning ¢lay to the popir degree will be iownd m

Part IT

Bth —Indupation of coments, either natuwral o0 o bifecual,

1 (ements sot quicher than any hydiaulie huge, and thar hardemng mereassr el more
ral»xdly

2 Thisis due to the fact that 1n coments very ncarly the whels ¢f the duv and hnu w
transfurmed into suicate a0l aluminate of Lome, cither on acoount of the Inipe propurtion of cliy
eontauned 1o cements of the quahty of Reman cerent, or on account of the high temperature 19
wluch cemonts Iihe Poitland are bunt

3 The mheates and aluminaies get hydrated very quukly, and then wi<lallze mavery
short toae, 1 companson with hydraulio Lme wlich al¥iys contamn an exeess of Lme net com-
bined. »

9tk — Lame-coments,

1 CGreat many knehurs o ghootieg stones 1n Indis ean be eonwulerel as contammg a
mstrrd of hydraulie lime-cem nt, more or lees guack setting, and a eert un quintity o fies saud
and clay, wluch ach when burnt as mert matters

2 The kunkurs generally slake very Lttle, and require alnays to Le grounl Lfine oither
before or after slalurg NN

3  Tlhese Linds of limne-coments aight to bo wsed only with sard or exira Tount srohes,
Lut the admixture of half-burnt svcakes would bs very prejuwhaal to the strength of morar
after a 1tarn tone.
10tk — Hydiaclic Limes or coments vontaueig sulphate of lime

1 Accerding ro Vicrt, Iuvot, and other authers oa treatie of hmes, nuy hvdranhs Laae
or eemerd contmming a rather lavge proyportion ot sulphate ot Lirue cunnot be conmdared of 5oid
quality
2 Iuvet mentions tlat, from tle expenments wade up 10 1876 1 Ias Lucn napowalls
to fiv esactly what s the lugest proputtion of sdyhale of lune wlach ean ool 1 a Lo
without wjuing its hydiaulic propeities and the <t ubity of the murta munersed

5 Vicat says that avy Jimestone nof cortaining maore than 2 par «ent ol salphate of
Lane can be vory safely wed for any hydranke sor'

4 1tiscasy to understand the ieact:om vhith tukes plee with the mudplats of linge
eordamnad 1 an bydiavhe lime  The suljlale nhen stiongly calcaed gets hvdted verv
slowly, wnd s ayslallzaton tikes plase arfer the re fuag of the mortar  The inaervo «f
volume may therefore disturb the mwss of the mortar, espeenally af it has beun mmaiad
mmediataly after baing projared ’

6 1 choulidsay, howcesay, from persenal exparen e that Dy martars mads woh by 1L
Imeg yot roriuning more than 10 per ceat i su'phate, whuh hwse been allonod to w1
dlowly to1 o rertamn tme e wr, and then put i eomint  ©th waler, the swhlity w.l1 not b
disturbed  The only offect wall be ats becoming moro porous when the su'phale of Lae gets

glowly dissolved 1o water .

: PART II
PTACTICAL REVARKS
st —Jortar «f 1ot Line and son d
1 Puch maia ought {o be Used only fo1 b lumes not exporel to great dutapuess

1# the hme 18 vers aich the best propertion showld be—
2 pats of sand anl
I putceflme
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In many cases apparent shabing results only from partial dusintegiation of the mass  1he
wmits contamming enough day to becoms a lind of cement are thenin too conrso a state fo
ga,ve any linding properties, and very often sand 1s the puucpal constituent of the finer
portion
Such hme may be considered as comyosed of a mustwe of rand, by draulic me 1 very sriall
ropottion, cernont of very varable qualily and some kind of puzsolanna; consequently & very
salisfaciory resuli can only be obtaned by gunding the whole uf the burnt stone
However the powder thus obtained wul nevar bear a large proportion of sand 1 the
mortor
Tt may even happen that the lune must be used alone rs mortar without any admusture,
when {he chemical composition of the stone shows that it already contains & large propoition of
free sand
This kind of kunkur 18 very common 1 the Punjab and the North-Western Tiovinoes
Remarks about sty ~~All these himes and Linie-cements ought t9 be s.fted through 2 sicve
not coarsor than 20 meshes to the hincal inch, but when very quuck setting 1s required a meve of
40 mesbes ouglit to be used,

, It may socm sirango to use for fiue half hurnt soorkes & sieve of 40 moshes, and for lime
one of 20 only  The reason 14, that Lime tolerably burni could if properly died, pass through o
sieve of 40 meches quite as well ar ono of 20, by leaving very little readue, but, as the partscles
of fine lime adheare always, more or lo-s, together, the sieve of 20 meshes s quite suficient, bat
it will not answer for soorkee which 18 mado w.lh very dry bricks *

=

6th = Use of sooikee and sand 1wtk hydrwhe lone

1 Limes rery hudpaufic —All the hydra ie Lmes whieh slake well and set under water 11
Jess thwn five days can be safely vsad williout the adddion of fire half burnt soorhes for any
b hydraulie woiks .
They ougat te be used with either sharp sand or coarse soorkes (eat.a burat)
! 2 Lames modirately fiydranl —Linaes taking more than five and lass than ten days to sel
uncer waler do pot require any adwnturs of half bwut soorken for works not requaring a great
) degroe of hydiaulieity
For works imme1sed and 1eqauring to be vepy hydiaunhie, tho following propurhions can be

used -~
1 or 1} parts of zand or coarse extra burnt coorkee ;

4 yart of sand or half burnt fins suvikec, and
1 ,, oflme
8  ZLunes feelly hydraulic —They can be conadered as impurs f16 Lue, and treited 1 the
samn way
4 Lune-rements —Such hme-cements as slake very Litle and require gunding do not, as a
! rule, require admixture with half burnt soorkee
In fact they give better results when sunply m.xed with erther sand or extra burnt soorkee,
! and the propertion for these cements ought never tc exceed—
1} parts of sand or extra burnt soorkee, and
1 pat of lime
' Vth —Cement-mortars
1 Quick-setimg cement —For a quch-setting coment of the kind of Roman cement, {he
proportion of sand onght not to exceed—
1 part of sand, 7nd
’ 1 ,, of cement
2 Blow-sething cement —For Portland and magnes.an coment the best proportion 1s—
2 parts of sand, and
1 part of coment
For Portland cement, the quantity of sand eould be increased very much with careful
workmen, buf with native masons 1t will not be sale to exceed—
i 4 parts of sand, and
1 part of cement .
3  Remarks —Cement must always be used with less water th‘an hydrauhe lime, ant
hydraulic hme wivh less water than fat lune
4  Substifute for sand —If sand 13 not cLtminable, extra buint coarse sooikee can bo useld
instead , but the strength of such mortar will be always below that of sand mortar .
(Signed) P DEJOUX,
Lue Engr,Cement Eaperinents Dun

CarcuTTa,
. The 18tk May 1878
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. Cmmvuwn:n to the undermentivned officers. i

(True Extract )

(Sigaed) T, A FOORD, Colonel, R E,
Ser retary to Govt, P.YW D. -
(Trus Copy.)
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¥ Doted Sivra June 20th 1578, 1y {o From fengi?:%::f;g}’r]a} ceutive Engrneer, Cement Experiments Diviaton, to the Supermn- | { 2{
f " . =y - ) 1 : S, - g , South-Western Cncle,—(No 2069, dated the 15th May 1878) : g
L 1OLe Y& . ol g - ¥ * . J
’ WA aving latel ’ £ i
f ; ;lf‘f\ ? required for making goode ‘)"sc};l:raklge ’(}wcu;sgns on the question of the degree of burnmg 'y
| / % on the subject of b Tranl .’ and Departmental Officers having made 1auny enquiries ot
| 7, - yJdraulic mortars, I have the honor to subrmt the accompanying paper1 Y
/i \ ,& A iwo parts on limes, cement panyiig Daper i 37
"1 - ’ ¥ . 1 the D"pil‘tmenb’ 1 h"“ s, gand, soorkee and mortars, which T recommend for cire  .on L
: L" ‘ :;\;j \E R 2. T need adl :;1: Ou.;lh my pravions repurls frequently treuted on both the subjacte P
,f | . el sontans Tt oa) r‘l 'ﬁl;; while Part I of the paper 15, mote ot Jess, based on theory, Part II 1 F?
{ ’ / /’// ; l a8 ’ practscal remarks concladed from experience a8 well ag theory. : % b
Gy - v t Srra—y oa——— i
,T - . v F905 ’éf/’;/zf,;f&//f N IR ’ 3
y . ' 4 3 * x’A‘B—T I pe
H - ‘/ L3 y -
[ 3 ~ ;‘ a ! 4 - » ¥ L
/ 4 { ol PAPER ON LIMES, CEMENTS, SAND, SOORKEE AND MORTARS, ! I
; 'C/ - YR )
: v prestt—, - LY 1 It pure lume s dssol dm —Indurahan of fut lime i }‘} g
1 i - . ER . sure Lime 13 dissolved 10 water and left sed t v ] g
§ , - o N RE | . et and left exposed to ar, the carbome acid combines
{ 4‘5/ L A {‘_‘:‘“/‘ti""l”‘;) ) 1{ ‘r," ;‘?’i ;I;‘gl‘\l;l)’ ‘v"t;th g}le ilmtét:: and the carbonate of lime formed gets preapitated as pellicles ' i
;! ( v d Y1 ¢ o 1f Zhi l?;ﬁ Y q;’ de ‘;"%‘1 bodies eoming 1n contact with thew ’ 4 i i W
» d,,/ R quekly, 1t sbeorb se. 11]1;;9;“(:’ Omimy: glai;ul‘«ed 1o water 18 left exposed to awr and gets dry . %
. /éf r224 ;ér'/(‘,,é ; B R k adheting to each oiher a<}31 , but the graws of carbonate reman separated without a i ﬂfé
1 . ' N L_A‘_,..m.. Nty et ey R e nm- P L 1w e N
) w % : ‘! } . 2ad —Induraton of @ mortar of fub hme and sand \ i ”*g
. 7 L) ﬁ/ \4' : 1., If such mortariz1 ) o h
L ( J ) . s tmmersed or kept n a place always d t . .
y -~ ‘?:j/y § X1 } dissolves entirely and sand alone remamn? P P ys dump, the hime after a time e é
7 ‘ s sy 9 Jf the mortar 18 allowed to dr ekl a
| \ | v quickly, the lime rapidly absoibs the carhe i
i . 2 ,2( E and the result remams 10 a mxbure of sand und caicareous powder not adhenng tf::cr)(tglxc acid, ' {‘ :5
‘| , FUE 4 3. I otherwise, the moita 18 kept 5 B e -
: & { T slowlv‘wﬂl absorb the carbome aad pb 1 8 proper stafe of mowture, the lme( dissolving ’ 3
J LU i ) |
h ""‘:‘J.\ lé vamg}}:: g.;;}::njgal ;:ngngznb; swached away, but on the contrary get deposited as a Lind of . ,z
f » * v
- Ppa ] g The water them i presence of the excess of lume remammng witl dissove another %
o . oA s.mall quantity of 13, which, being transformed also 1nto a carbonate, will adhere to the firct 2 B
: % , r} R ,g g éiﬁl{:\g ;:;n‘%lymor'f?re process will contmue 1n the same mauner uuntil the entire mduration. ' b
o . ) ' y W 4 R 3 ¥
) 5 » { 1 3rd —Fffect of sand on mortars L w
: < )
; | :§ ir 1 Tleeffect of sand s purely mechanical, and no chemieal composition between the !
3 N ‘ L] N \’* E eand and lime takes place | E
! | 9}; % . p ;E 4;{ g {E f:clxhtafiﬂs the palssmgetof the carbo?llehmllél through the mass H )
o , L o / 3 1t has sharp angles, 1t gives a good ho to the caibonate formed by ex §
N . Pl 1-):‘ L v.%“j /['/ 6’ /\ X’ i atr, and ncreases the decree of cohesioa of the mottar y exposure {o N
$ ‘ . s - - C
P A P ;;‘ » for nformation, ecopy of & PRPLT by i\ / gnd?for 'll‘l;(; sﬁ:;};gth ot\a mortar of fat lune 1ucreases proportiopally from 3 to 2 parts of
. i JWUX, op b » i el 5,\\ " & 1 2 %
- , and ot e | mes, cemnts, 3t Ly FOTRE N [ 5. The sand musli'; be cozrsepand sharp. Infuct, the suze of the graw of such sand ’
\‘ ) | /L’%’ M /}&/ ::’ ’ > ought to vary hom . to .0 of an moh -
I . ‘ X !'T} i Ath —Soorkee as a subsutule for sani ‘ i \ " .
- , 4 & hete good sand 18 not ob be best N
; }{~ . %15 1 Tn places where 000 sand 13 nol obtunable, the best sabstitute for 1t 13 “soorkee,” !
Y} : ) , < ety 7" 8 7 F i&j §_ the powder of well burnt bricks, Indzed, the harder the bricks are the? better will the '
v . . . e roorhee be ¢
5:' . « K TAOB P bmis M osmed %I LstTe S0% ¥ *s. 1 . a” Tt will then act smularly to sand a3 an inert matter, rol giving any bydrauliaty to ) ;; :
. . + 3% the motlar \ ’ -
{f . ‘ ;:’/ ¢ 3. The size of the grawms of such sooikee ought to vary from .i% to ]:G of an mnch, . g
;L o gf»;a‘;j(wmvﬁrﬁ R L; fi
{4 - ~ Py #{ H
% | - ’l’ 11" ;%
* 1 A P » \
» } \ . ! ;; w L g 2 9
- e ly;f ‘ ° {4
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1 * ¥ &‘\* V: ! : : ¢ ’
. . Hy i
¥ § 1 b, \ ( 3) 1Y 1 ther
’ . e
; ; , 4 ( 2) . " b E‘Z The kunkurs generally slake very little, and reqmire always to be ground Ine &
: 4 " ¢ . etore or after slahin
Stk —Indu’;atw” of hydraulic lime }‘ 3  These kmdsg(;f lime cements ought t7 be used only with 5"“5 or extra burnt soothee,

~

h of mortar
. but the admixture of half burnt soo.kee would be very Prt‘.l“d“‘al (t‘) the strength ©

1 An ordivary hyd d
rauh +e of Lime, an
Ty by ¢ hmestons contans sibica, alomina, carbonate of lime, anc i afier & eertamn time

small s
proportions of oxyde of Iron, magnesta, manganese and su]phatelof lime, ‘whxcn

¢ Iime-cement, m,
» TAOre o
ch act whep burnt gg 1n

~.

i
j ! 1 X
; - generally cannot bave a i -
i n appreciable effect ou the set Tohate of lime .
- When caleined, silicates and alumlﬁgteqi:eht;:]eg :fethfzx};zg ard some hydrated hme . A 10t —Hydyouhe lames or cements contarnrng sulphate of - ) B
. “ l::’!tmnzhw th the*other foreyen matters “pon_bemng made nto paste by’ the addition of 1 n 1 A * v Rivot-und other autbors on treatise of limes, any hydraulic lime
] forgm}.;mde “sd]cgtes ancfl n;ummates of lime get hydra{ed and erystallize afterwards, auc‘g there- % ‘o o coment ccgo:dll::]g; ;oa r:ﬁfér lwla\:(;t: p:](;pgmsn of sulphate of lhme cannot be conmdered of .
LI . & nre of the } d an some , i nta be .
: . i6501ves 1 proportions Vary;jz: gr?ltcec(i :a:x;i g;ets; l‘frmsfurmed 1;\1:0 ca.rbon(z;te] of ],;Z]le;:ontame et | Py good quahty Te up to 1876, 1t has heen impossible
I , the Lime, forming erther smaller or LireeF o the quartity of silica an » um; ;O ¢ Tme . \ . 2. Rivot mentions that, from the’expenmenfe ma ef“;; - wI;:C,h can exist m & lime
\ o 7y T o ger proportions of silicates and aluminates O j | i3 :1‘ to fix exactly what 1s the Iq‘rgpst pmpomonl f}fpsuflg}’ll liltti’ % ¢ il,he mortar mmersed . ®
E . bk —Induratun of dydrandic mortars #Jla’ﬂ wiik fat lure and properly burnt elay o i [* ! Wlth%ut l%f‘:::: Ea;tss thhya(};l::;ﬁlxgsp::rtxf;zg fcont:usmnu- inore than 2 per cent of sulphate of
¥ 7 4 3 t 2 e
g Prisoand, - i lime can be very safely used for any hydrauhe work B the sulphate of lme
! ;: 1 If -4 At tuch takes pl‘lce wit e P .
a fat ] : T 4 It easy to understand the reaction w P " ned gets hydiated veiy
! degree, the same rr:cetxl:nn:x;xf’gr“;}thda certain proprhon of pure clay burnt fo thz Pr:v?f - A contawed in an hydraulic lime - lhe sulphate when Strofg‘{fc:;e”;nortar 7 he 1ncrease of
gk * the difflerence that, 1f enouch pos g e e faues place in the sctting of the mcir ar,t the | : slowly, and its crystallisation tak.s place after the sethng ¢ ally if 1t has becn immersed
" whole will be tran,sform“d 1 tpo;- er of burut clay 1s mixed with the fat Time, almos 4 " volume may therefore disturb the mass of the moriaf e-pe
« ot kept 1 a placg alu, @ dm 0 silicates and zlumirates of hme, provided 1t 1s either 1MMErER . immediately affer being prepured hat for movtars made with hydraus
. « A mortar of ﬁy ety £ | A S 5 1 chould say, however, from per-onal experience, {ha hich have been allowed to set
4 ! have very little hime d)xfti r:‘ise purzolanna and & sutable proportion of hme will there olrz } . ! !: hie himes not contam'mg moze than 10 per cent of su}phﬂt?ithww::’ter the stability will nob be
BN 1 line and sand oived, and will be less, porous than a mortar made with hydrauh ‘ ! slowly for a certain time 10 ar, and then put 1n contact v us when the sulphate of hme gets
Pl 8 It may be sad, | ' Lay of ' | disturbed  The only effect will e 1ts becoming more poro
5 Puzzolanna to the ex:;cl:ogsv:;’ that, on account of the great difficulty of burnmgh N ‘:Zalfy 1 po slowly dissolved in water.
( g . with the Time, 5 good by dranhg;; ]fn :eqmrec} f“lr]tl e maxmmum power of combinng cbem . b S
¥ . 4 e profortion he 18 preferal le on the whole ‘
i r‘t‘ be found 1n PsrtrioI 1018 1 which soorkee o;aght to be used for dufferent sorts of hme WJ"H ; r } ! TART 1L
A I - -
ke ' Ttk — Remark * ’ ‘J A PRACTICAL REVARKS L
- 1 s on serkes medr o furnd clog or of eommon brcks. ! SR i' ) o ] Morta f Sat luue and sand et
: Asit hag SR T . st —Mortar of fat!l ;
» - fat } een stated n chapter 6 that halts 1 hemacally with | e U ampuess %
i % 16 13 necessury to explain no?v why the cl oI burnt dlay combnes ch l 1 T - ht to e used only for bmldings not ef‘Posed to great damp AR
Vi ure clay —Jt ; ) i ! “ s . 2 e hme 15
’§ RS does é?ntam ‘zoth’ 1;1}?0‘3{:{“?‘:1}():2 ;}hcu'ghbe free from sand and carbonate of hme, OF, if it 5‘ ? ‘ roow e N parts of san d, and 1
. ? Zy ) a"f hydrateq combmanonso(l;te s;x?glix]:grafi?:ma - e e i 1 part of huno lay, sand and magnesia)
) , been fmmdﬁy;e:xOfegaicmatmn vhich gqive them the maxiram 10\5 hydrauhe provertics have, . A . $ It the l.me is meagre (contnmng notabls proportions of clays
. eotirely {he wat‘P ence, to be the same as the degree of cnlemnation required for expelling the quentiby of sand must be reduced proportionally ¢
o s lanna, the thenrxtx%gl m?tamed m the elay  Theredore to transform clay :Into a hind of puzzo- L 1o ety d soorkee (half Surnt) '
i Without exceed;no lcfo‘i)l: at:mi must be regulited 81 a3 to expel the last particle of W:Ite,‘; i - 2rd —Mortar of fat lume and 2007
?; {forma] blll'mng)b ’ »2300° Fareinheit  This 13 what Vicut calls ¢ cuisson nOTmae | ' g , 7 —For warks constantly under = ater hall burat soorkee only must be
i Impure o] 1 Forls ur nerset —— Y “‘) - h faf Lume -~
L 5{ . Iastmg a 1'"ngerc f;?; ;‘m;;:, ;gqu sand, carbonate of lime, &, and rick-carth —A ca]unaggf 1 f, 1 . usad, and the following proportion 18 the beot for a rich faf b . .
o . Farewhet, 15 Tequired for “peui);r,p‘tl;: clay, toa tempe:acure varyang from ],30'2“;’“ fl.;f)b o ‘ 2 parts of fine (Lalf burnt) soorkee, an
7 rqunng a higher, tem 5 carbome acid, &c, from such clays e lac = 1 part of hme.
' mon 2”61;’ 5% temperature 1¢ the cause of the mfenonty of the soorhee made with com= ] s Worl sed 1o 1he wnclemency of the weather —Tor bm!dmcirsb ex}::insv& 1}10 heavy ramn
~ ’ rom the aloy ” orks erpuse 155 to the heat of the sun, it will be advisable to wuse a
f { bnck;earth Tequires ogl;’a]illxi}t:; ]c):lg?:tlg C;l‘ed that socrkee made with pure clay oF common ; s 3“3;139 dalmp fcil:n}l;tligxt;t Eg:fg; ?:nda :Opfnmi :u;f sharp eo 1rSe’saud, or tourse soorhee extra
i S H = raaiio ortaon only of hall b X t lime 18—
£ Part 11 Owever, the practical hints for burning clay to the proper degree will .be found 12 4 . -/ N }gurnt, bus the proportiod whica seems the hest fur a uch fat hme
5 ’ ” ;i '1 part of fine (half bur{:f) s:)oilkffo, ond « .
: 4 A 1} Z
; z N 8tk —Induration of eements, either natural or art 1ficral. t } % f)ﬁ :ﬁ ﬁg?e ot B ’ ’ ’
2 .
K - ‘A 1 ~ I * »
f S ors mrgfglents set quicker than any hydranke loe, :md their hardening 1mcreases much | / Yrd —Mode of preparaton of scordee possessing %_y:imuiw propertees.
rE * 2 Thisis due t | / ¢
x - tranyf 0 the fact that 1n cements hme 18 | —TFor works 1 which a very hydrauhe mortar 1 requmred
i) o aybcl:)zx;:i ;gto silicate and aluminate of Lime, :;izrnéﬁﬂi the vzhogethof ]t he C]ayrg;grtllon 0 ! 1 fSat{)r{lez‘owgi;: }:iiﬁz_': fiﬁlﬁ; pure lay eat 1 small pxece)s, of about the smyge of an egg"
' mperature to ;’?ﬂ cels!::l::‘ts tofl ’;{he quality of Roman cemcgg:n o: on eac ::‘5‘191 b pof the gh ! Y l(t ;Bf'g;; (; T; 128 natural state), and thea buat eivher m climpserina 1l)nln W'he:ll) }ime Lilns
ents s g a X
% ' #h t3 The slicates ang alur;lniigrtling ?ﬁm pornt. i‘ Py are gt work at the §ume place whereﬁ;f %ﬁf‘ik?e " “}11&21\::&:3:::2?&: t}::d :’Zt; ﬁgt:; tvl:l[l:l;glz; .
2 ﬂoszntxlge' I companson wath hyd:augli, ! 3'1 er:vtﬁl ‘ver!y quickly, and then crys“hz‘e lm : V:‘;); ;i Vo % ¢ proper degree 1s to load thei{ iop giu(ti G}*atf'bl u; :t \:}1:} e cgnszdcred to b Bttt
’ 2 ea m ; ‘ p 5 ¢ called hail b wove, iy 08
e aiways oontain a0 excess of I | | : stone The by dﬁ”"‘;ﬂ:: h?lzrbsen submitted to a red dark keat and cannot dissolve m water, it
{ ! l § /: proper deg;eetw lfe 2 kx;;d of very soft brick which will, after a certam time, be affected by
¢ i I\ ¢
¥ 1 Great i evecenet, ; 1 ! i zup?;ux}: to aau',, but which must have lost the plastic power of raw elay when mixed with
[ 3 Treat man lunku : \\ . N
i Mmixture of h‘sdr-u;]y Lo e % ghooting stoves 1n India can be ing * y waler, >
‘ considered as contaming i { .
{ ¢

s

i %a.d and clay, wh;

S

r less quick sethyy tity of
ert matiors, g and a certa’m quantity
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S’a}?’k .
mui &e ::taaj:t:fg ﬁ‘::min Srick-eartk —This soorkee must be burnt for a Ili)nger ﬁnbxe
e it contal ts > t
ouly a httle harder than those madeI::]{gl; puiﬁ?f; thed, however tha Lurnt bk st 56

Si/ting —Thess two ' i
romnd sonrhaes wale cithcr with pure clay or common bricks require te be .
g 50 fine a3 to g1ve the fat Lime all their bydrashe pzopemes They ought to be sifted :

throu&ggeaciz:ve oil‘ 40 mesheq to the hnexl 1nch
powder 1s c'oail:a ofgmb"m‘lo“ behf'een the Lire and the barnt (Jay cannot tale place if the
* »¢, and the mortar wl be injured by the mtreduction of a soft meit body

]

4th —2lods of preparatun of soorler as a substilute for sand '

t

1 & 3
#rmng —The soorkee which 19 to be used either with fat or hydruhe hme and

etments when g W
1 .
nd 18 not b ainably, acting then &s an wert watter, must be made etther with

® clay or bricks perfe
ricks perfotly weoll Lurnt, viry Yard, and m fact a hittle vitnifiel, of possiole.

& b S PE
brinding and S,bng —This socrkee must not be grourd fine, and the graws ought |

to be of such
SUCY & 81z a3 to pass through  sieve of 8 meshes, and not to pass through one of 16.

514 —Rem R
arks on the mode @ tieating vorwus hinds of hydrawiv Limestones, kunkurs ot

ghootangs ,

1 Ev
atber iy 3?3};{1(‘111.3“}]:0 l]zmestone, kunkur or ghooting, contaming less than 25 per cent o
properly buent, the ,re?usoeu o% :)ﬁe bu;l;’c, : Iakii, nEad apd thexlusoxoeed  TE e .

T ot onght not to be mueh -
of 2lomd of Ec;;ee:nl;;m{s; er, 13 ground aud mixed with the lume, 16 may mpart to 1t portaons
e o o coment L 1talo gencrally contains a good deal of wert matter, and thus the
v e Proportion of sond than if ooly the sluked hme was used, and hence £

b e gxogjslf\if the mertar .1} be effocted by such a process
e suppi) heat, s to the general ty of ghooting stones found m Lower Beugal,
than 83 ey TbUSIDS ’!mh the hunkur or ghooting lime contains mure thap & and Jess
state of impalpable L:o?vgiﬂ)ani sand, rand that the proportion of free sand (nob 10 o
’i}?v{n » butaf the stong s ¢ o cf siod o Lo oo 1 e i Darnty B X
ole pulverized Ly a soorkes-m.ll before screening.,

Such It
4 1 l&iw}.g;ﬁf f:z;ymcli,% bear Jess sand than that desenibed ahave R
be fovad more advantageous chum(j)r? ary ?JLIM cent of clay oud sund, the last process i
Some of 3 wmary slakin
owever, 1t 1y evu)i?:ft :){x:f bgrﬁxmd;e: udo not slahe when water 15 poured over them  For these,
al any rate, twin into conrse pow (;:rls necessary , but there are others which seem to slake, or,

D 1nany casss a
parts con’can?m 2 eZof'ﬁil;ﬁib’t}akSu results only from partial diantegration of the mass The
] 3 ¥ 1o beeome & kind of cement are them n too coarse a state to

4ve ny bmd o> Y o
Porhoﬁ 10g properties, and very oftea sind 1s the priacipal coushatuent of the finer

Such Lime

¢ may be co

small propornon, c::mcnt ?fg ‘vdﬁed as ccmposed of a rorxture of sand, hydrinhe hme m very

very satsfitory result can 1Jr ;r arable quality and some kind of puzzolanna; consequently 3
ouly ke obtained by grinding the whole « f the Lurnt stone

Howuver the \
“morta, powder thas cbtained will peyer bear a large propertion of gand 1n the

" 1t may even ba
when the chemlcalppm that the Lime must be ngnd alone as mortar without any admixtare,

co
of free sand mposition of the sione shows that 1t already contans a large propertion

This kand "
e e e vo¥ comrioa ja th“ipm’.)ﬂb and the North-Westcrn Provinces.

Bemarks el ?
s/t g —All the
sieve not eoarser than 20 mweshes ;osihl;n}‘:nse:{lﬁzill;ne-mmcut“ ought tn be smifted through 2
2

L otf 10 meshes ought to be used e hen vy quek st g e S
one ¥ 1335 Seem shiange to vse for fine half Lurn
thrbuvbwa Z:gvy %l}iaﬁ e e ot ]
3 e n meal~ quit
az fzhe partidles of fine bme kdhe?e Iaie
qute sufﬁcwyt, but 1t will not % s ve

e tol t{,}nwhe a sieve of 40 meches, and for Lime
»23 nell ag o o }\) urnt could, 1f properly dred, pus
Ways, mor ouc of 20, by leaving vepy btle restdue, but
. for, ‘e or 11‘85, tOé(—‘th(’!‘, the sieve, of o) lllﬁahf,‘s I8

s0v1xee whucl 1s mde wath very diy 'Lru,ks

t Crk ~Lge

. II of soorkee and sund wiih hydraulec lone,
. 18 vary Budy — . .
m less thay Sye dag;stua;)i:;ate{m :hg dydraulic hmes which glale well and set under water
any h}’}ftauhc Iﬁ(‘rl‘g ¥ use “1thout the addmun Df ﬁne halt b“rnt hdorkee for
€y ought !
Lm:‘,] migf-?:tj;d;, \z lxtb q;mber sharp sand or coarse soorkee {extta burnt)
sert Putnder water do not ’eq;fre,::: # —Lames tabieg more than five aud e than ten days’ to
greal degree of bydraulity, 7 aumixture of hat burnt soorhee for works not requiring %
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For works immersed and requiing to be very hydiaule, the folhwg propartions can
be used — .
1 or 14 pat'ts of sand or comse extra burnt sootkee,
} part of sand ot half burnt fine soorhee , and

1 ,, of hwe

3 Lunes feebly hydraulic —They can be considered a= 1mpure fit hime, and ticated n

the same way . )
4  Lunecemenls —Such lime-cements as slake viiy little and require gunding do not,

as a rule, require admixture with half buint sooikee
Tn fact they give bettel results when simply mised with either s1nd or extia burat sooikee

and the propoition for these cements ought never o exceed—

14 puts of sand or extia burnt sooikee, and
1 part of lume

Tih == Crment-mortars

1 Quick selting cement —For a quick scthing cement of the kind of Roman cement, the

proportion of sand vught not to esceed— .
1 part of sand, and -
1, cement
2 Slow setling cement —For P
9 puts of sand, and
1 pait of cement [
For Portland cement, the quintity of sand could be meteased very much with careful
woikmen, but with native masons 1% will not be safe to exieed—

4 parts of sand, and
1 part of cement

3 Remarls —Cement must lways be used with

bydraunlic hime with less water than fat I'me
A Substitrte for sand ~—If sand 15 not uhtamable,

ured tnstead , but the stiength of suth mortar wmill be alw

ortland and magnesin cement the best proportion is—

Te—;s water than bydiaulic hme, and

extra burnt coarse soor\ee can be
ays bdow that of sand moilar

i
CALCUTTA, ' l P DLEIOUX, -
The 1874 May 1878 j « Lae Engr, Cement Experonents Dion
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Circulsr No 53 p, W, ‘1
GOVERNMENT o INDIA
PUBLIC WORKS DIPARTMENT.
CIVIL “'()RKS
Irrigatiy ) )
To .

Tur Govrenwents oF Mapris avp Bohp,y ¢ i Prsric Works Thepinrwany
GENLRAL, TrriGaTion AND Ratnway By, cnps L

Tae GovLrxwr~T oF Binair, i tuy PUBL e TWorns Dresnrame, Givegat Brasen

T r
Tur GOVERNMENTS 0OF " HF I\omn-V‘\ ESTIR, Poviners AsD Otmit \np Piaras, iy rar
Pusric Worgs Dupagrwrng, GENERA yxp Trigcaton Bosacits

Al Al
Taw ( xm: Cormnissionrrs, CENTRAL IL0Vy 0ps Bromisi Burvan, Mysonrs 43p Coong
AMD AS8SAY .

i

Tag Rrsipuyt, Tlyprranan. }
, '
TI[I\ \( ENTS OF THR GOVFRL()R GENFR-\L OR CENTRAi I\D[i LA D R/’UPOOTSN{

)
Tus Strrrxpispint oF Pour Brar, ,yny Ciner Coumissiontr, Asoauay ARD

Nuosar Isiadps AN

~

¥
Tur 1aspicror GEarBer or Mru;rmv Works
Tur Dirrcrors of Sta1ks Rarrw avs, CE¥iyar, Wity aND NonTu-Lastrry Svors S,

Tue Diri cror or Siatr Rarrway Srones
!

i i
A 11 o ¥
T'ug CoNstITING Jincaneers T0 THE GOVF oyt oF Iania Por GUARANTEFD RarLwass,

Canerrra, Lanore anp Luckvow Y
1

Tae StrrkINIEVDING FasINkER, SimrA {mmmii.x Cinuk
A

’l
%

‘l +
Sixmla, June 20th 1878
\ .

In confinuation of Cneular No. ‘CPW, d‘]t\cg the 4th instant, the
undersigned 1s dunected to forward, for ‘nformation, copy of a paper by Mr.
P Dejoux on lumes, cements, sand, soul e ond mortars.\\ —
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+' Forwards, for information, copy of a paper by ,
(Mr P Dejoux, on limes, cements, sand, 5""’1‘“‘5
wud mortats, |
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Cireular No 58 P. W. )
GOVIERNMENT OF INDIA
PUBLIC WORKS DEPARTMENT.

CIVIL WORKS
Irngatwm

e g

3
Tar Govrexaines oF Maipris anp Boatmsy, w TuF Pusric Works Derarryevr,
Grarnal, Ieicariov axo Rawway B aavcEL3 1
Tug Goveisweyt oF Bangat, v mun Punt Ie Warks Derartuiny, Grorial Braven
Tar Govrunvevts oF THi Nor1u- perrg € Provivers ano Otova wn Punaan, iy tus
Pusir¢ Worss Deparmuiny, Gexiny AND Irriation Beancnes
Tur Cite, Cowsussiontns, Cenerar Fiot oncks, Brunvi Beeaan, Mysors san Coors

P

AND Assau

Tur Resorvr, Hyprearap

Tuz AGINTS OF THE Ggwmox Grviril 1’08 Crateal Tnpis sap Raryroorans

Tar SorenprNpinT Wor Popr Brasn, anp Curer CouMissioniR, AApawaN asp
Nicouar IsLanps 3
A
Tug InepLctor Grarran of Miortary W ok

Tur DiniCions oF Stare Rariways, Coat rat, WESTERY aap NowTa-Lasreny dyvry us,

Tae Disneror oF Stary Banway Sronws
M
Taie Constirive FaginveLi 5 10 TRE (GOVE aNUFNT OF Iubta ror Guasanerrp Ruarways,
L s " vTA, Lanors aap LucEnow ‘

Tug SUPLRINIENDLAT hadiveEr, Sisns [sperial Creorne

' : Slmlla{ June 20th 1878
]

In continualion of Cucilar No 46 PW, dated the 4th instant, the

nderstgned 1s directed to forward, for in{fomation, copy of a paper by Mr,

P Dejoux on Limes, cements, sang, sooik ee and mortars |
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