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S1wrs, Ocroner 9, 1872.

IRRIGATION.

The following papers are forwarded to Local Goveruments and Adwministra-
tions in all Branches of the DPublic Works Department Jor tnformation.
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1. Report by Mr. Dejoux, No. 72, dated 5th April 1872, and Appendices
. t )
2, Do. do. do. - ,, 89, , 1st June 2 "
3. Do. do. do. -, 104, . ,, 16th July ,,
4. Do. do. do. » 109, ,, 23:d PO ‘
5. Note by Colonel Haig, dated 29th August 1872, o
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. - . ) %Secy. to the Govt. of India. -
’; R —— ] ‘ . - »
No. 72, dated the 5th April 1872, . )
i T . '
) - From=—P. Desovx, Esq., Executive Engineer, Cement Experiments Division.
: ’ To—The Qﬁiciatingﬂupcrintending Engineer, South<Western Circle.
’; I 5avE the honor Lo submit a report of my operations on cement expériments as follows :
{; 2, T occupied the bouse rented for my officz on the 1st of December last, and 'imme.
' s it for Comentn, ?xatellly entrasted Mcsgrs. Burn and Company with a contract
; 1 xi Coe, or the construction of the works udted in the margin, which ) !
; 1 Kila ponstan were cempleted satisfactorily on the 15¢h February 787," ¢
i 1 Siied for workmen. 3. As it was found necessary, however to all >
1 Rescrvolr. time to elapse for the kil | 1 only e Some
: pse bor the kilns to get dry, I could only, on th
.- 18th March, safely commence to burn samples ix. the small kiln, ‘ e ¢
]l - ' . 3 .
< -4, On the 16th of January T commeneed 5o receive specimens of cla i
A - A g y and lime-stopes
L from different parts of Dengal, and the {ollowing statement affords detajl i
: from diffrent pors o 2 ‘ ‘ s of such receipts up
A
1
;
; , No. or Seecryeys op
: Dates of receipt. Whence received.
‘s Limestones, Clay,
H
o ‘ “ )
II" ) lﬁth January 1872 tes Se]ye Di‘ViSiOD _wes . o 4
! 30th ditto o | Soane Circle ver 3 5
© st Febroary. v« | Acra Division . . 1
§ Tst ditto .- Au.damar'x Islands s - 1
{ 90th ditto we. | Orissa Clirele o 10 19
© 93.d ditto «es | Barrackpore Division ,,, .“ | 2 - )
¥ e March - «ee | Cossye Division . 5 7
4 5th ditto ese { Dinapore Division . - "3 2
© 19th ditto ves | Pakour Sub-Division ,,, e 2 S|
23nd ditto . | Canal Division . - 1.
o .
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5. Upon my laboratory being furnished with

on the 23rd February a rough analysis of some of
conclusions : '

chemicals and chemie

: al
the specimens, and yrp Arparatas,

T Yeran
Irived ot the N

followin K4
SELYE DIVISION,

6. The clays received were found very nearly pure, containing Jit]q
»

some traces of oxyde of iron ; but as no fut limestone is to Le found ;5 thin P

or no 5")‘]' ‘ilh
‘the manufacture of cement there will be impos:.fblc.

art of the cvuntry,
SOANE CIRCLE,

7. M is evident at present that th

will enable the manufacture of good cement.  Of the specimen etials ay
found very suitable for the purpose. These ar: called ip French Mir . ave been
clay) ; one of these, B 6, is very nearly like the Marne of Boulogne éur ;;' Argilenses (marly
cement which is considered by many Engineers better than the ler which produces a
the other marked B 7, sent to me as w

‘ ) English p 1:
hite clay, is also a £, v ira rHand cement
B6 will enable the manufacture of a cement of the kind o, 20d by irg vombination “m:
cement,

which ig commouly called Roman

e Soane Circle containg such of the Lest mat

reeey Vt‘d, two L

The clays B6 and B 7 are very friable, an;l consequently i .
account it is certain (by reducing them to that state an(}l even very easily pulverizag

4 i 3} on this
to secure a good homogeneity, entually forniing bricks with them)
You will find in my Abstract B, of the

analysis of these two descriptions of marly clay, Periments oq cemen

The samples A1, A2, and A3 may be also (s
these stones are of different qualities ; some a

by Vicat Chara Limites, which are always dangerougs to use,

Should these stoues be, however, burnt to g hig 1
them with boiling water, the result will be that while the portion cong Attempts made to slake
gets slaked, the other remains unaffected, I epine Maw

) ) therefore
account of their want of homogeniety, and "rlnci’p » that the

Chana Limites ; nevertheless 1 intend muki‘: “Lrther eXperimentg with 1} the Presence of the
. ) em,
The clay from Dehree, B9, contains 8 per tent, of gapg b :
and, but aftep Washine ; g 4
2 1t may be use

with marly clay, and besides it may answer, to
the proportion of clay, : 0 lncrease fur slow-sutting cements

ACRA TIVISIQy,

8. The clay received contains only 2 per cent, 0f’8and an ) .
can easily be got rid of by washing. It will ansiyep well for cedn:éfée Organic matters, which

ORISSA CIRCLE,
9. The ghooting stone, A 8, from Mootree, 14 1,

; Miles from ¢ 1 . f el
but on account of a proportion of 10 per cent. of oxiqe of iron Iu(tlt:d;, tcml\;_ml?si :Sw?n e:z;
make a good cement. ot thin

I have not as yet had time to anal
near Cuttack.

The clay marked B6 from the bed of the Mahanud
This will be good for artificial cement manufacture,

yse the small samples of limestone gent from the hills

dy containg only 2:66 per cent. of sand,

The red ochre earth, B22, called in French Zerres Ocreuses, containgaw

52 clay
48 sand and pyrite of iron

100

This burnt on a slow fire makes a kind of pouzolanna, which, added to fat lime o

okl i T hydraylig
lime, increases a great deal the hardness of the mortar and sets quickly in water,

The result of this has been shown in the abstract of experiments annexed, marked

1 am expecting now to receive a certain quantity of this red ochre, wblchl 3\ l{jl enable g
to make experiments on a larger scale, and to calculate at what cost it wou e!poss;ue to
manufacture this pouzolanna. If the carriage charges are not too heavy, the manu actuye will
certainly be of great utility to (he hydraulic works in Orissa, v

N

P P SR,

.

[ 3]
COSSYE DIVISION.

: 16 The ghooting A1l from the second reach lof the canal is one mixed with clay.

y i f which an analysis will be seen from Statement A., appended, will answer

Eeag}:g:}}lzgn?em ; a8 it is not);oo hard, it can{be pulverxzec"l and formed into 'bncks a.nd

{,0 :2: Should further experience show that little more of clay is wanted, a certain quantity
ot‘”l the clay in which it is found could be added. ‘

it .
This clay contaius in itsclf 15 per cent, of carbonate of lime,

DINAPORE DI1VISION.

samples of Ohéotinw Alj con{ﬁining; 35:33 per cent. of clay, may per_haps be
turneldli'ntngeg::)rgI;ehmentbby ver; careful burning, but I should prefer to use the ghooting A17,
which contains 32 per cent. of clay.

As this nhoc;ting looks rather homogeneous, it can be burnt in its natural state,
o \

PAKOUR SUB-DIVISION,
12. The stone lime A19 contains—

22 per cent. of sand.
5920 ,, ,  clay. .
19, ,, carbonate of lime and traces of oxide of iron.

This stone is cnly a simple agglomeration of sand, elay, and pure carbonate of lime,

There is no combination whatever, and, therefore, it will Le of no use at all.
13. I have now to@make my— |
General remarks on ghooting lime-stones.. .

The nodular lime-stone - ealled ghooting or kunkur in India generally is .by its ch.emic.al

sriies the combination of a hydraulic stone and a cement stone, rather a little too rich in
proper that when the stones are not too hard to break, pulverizing and mixing them with
clay, so t water to form arather hard paste, and then making small bricks or ballg and- burn-
§utﬁc:en ' ‘sl;m‘ciently will enable the manufacture in some cases- of Portland or slow-setting
lng Lhem d in other cases a kind of Roman cement or quick-setting cement. When the ghoot-
.c“m‘:‘“tl; al:]t as is generally done in Bengal, the part which is slaked when taken out from the
ing is lgw it the quantity of clay necessary to make good hydraulic lime ; large
kin ¥ of tI}]le parts which are not slaked are those containing more clay and are cement
Pomolfsbut as wenerally they contain too large proportions of clay, it will not do to burn those
Em:g:,:s auain,-‘but, on the contrary, it will be better to burn the whole until they cannot be

0 o . .

slukEd. .

As the ghooting-stones‘are found generally all over Bengal, I consider it highl

y LG ) y import..
t to make a scries of experiments on the whole of them. This I intend doing soon
an

: vt ghooting lime-stone, I may as well state that' the great defect in
In -tre;:;;g :;)&;Z‘:d from it and used’ througgout in Bengal lies from its not being sifted
h"'dr@mnh Failures in buildings, are, I believe, ascribable in a great measure to the mortar
fine eu‘:(;law.izh this defective lime; for straining ghooting lime properly, however, I am of
I‘;‘;E?r; that no sieves less fine than one of 20 meshes to an inch should be used,
opinie

rder, therefure, to give my conjecture a triql and my opiniou stabi_lity as to the
o ‘1;4‘;.1)05:“00”(:&], 1 m"de’a r(.zgh analvsisof the g_h(]otmg lime used in the Draluage Depart-
oeez(t:, of the Calcutta Municipality, and found, as anticipated, the following result ;
m N . v

Lime - e 47-
“Clay . e 6
Sand . 175
Ashes e R
Carbonate of line, } .
half burnt 255
100-

;
* ——— ————

15. In conclusion, I heg to state that I purpose leaving by the end of this

e Circle, where I desire to explore the quarries of MargoLi, in order g
Soant-ties and qualities of materials, which upon arrival here and afie
ua[l]mlrnt in the large kilns. I will at the same time proceed with a
};tg the specimens which may be found important enough to require it

week for the
choose certain
rdue preparation are 4
complete analysis of

.

T Y
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1Al
Rough analysia of the specimens which Rare been burnt for the purpas of maling cemes!,
"g Materials from whence obtained. C‘,,,,l,‘mh;““.
= >
A
—————
(| Carbonate of Line . 60 85
] o of Maguesia , 1435
B6 | Marly clay from Margohi in the Soane } | Oxide of Iion - ver
Cil’c]e... ene XY} wee See Clay Si“(_’a b «
1 Alumina 2333
S.md P von ves l(,o
e ——— aa———
100-00
Curbonate of Lime 80 00
] of Magnesia ., Traces, Lut not
B? | Marly clay from Margohi in the foane Oxide of Iron apprecial le,
re sen oo e oo DI'.‘.O.
Circle one Cla Siliea ..
AN {Alumiua . 20-60
Sand v v 00 09
——————
10000
( Carlonate of Lime e 5407
- gy of Magnesia .., 1100
- Al | Blue stone from Margohi in the Soane _! Oxide of Iron . 1°33
. Circle e Xy} ses ses I C]ﬂy Smca .e i
™ 1 Aluming .. 32:00
{{ sana .- 1-00
10600
Carbonate of Lime 7573
.. » of Maguesia “... 014
A3 | White lime-stone from Margehi in the Oxide of 1ron ‘. 050
: Soane Circle .., . ves Silica .
Clay ... {Alumiua . 2333
Sand 000
“-\
100-00
\—‘
Carbonate of Lime ..
» of Magnesia , } 60-67
A8 | Ghooting-stone from Mootree, 14 miles J | Oxide of Tron 1000
M ok o issa ors oes N Silica
from Cuttack (Orissa) Clay Alamina } 2800
A Sa“d vee .. 1.33
\-‘-
100 oy

\\\

PRSLS

U P

. e m mem

Ton,

“

5]

prasyey

. \] St
2 Materials from whence obtained, ~ ~ Composition.
g -
2 L]
Carbonate of Lime . © 6760
. to ” of Magnesia ... 434
All | Ghooting from Canal, 2nd Reach (Mid. j | Oxide of Irons']_ 0:66
iea ay
Rapore) ' Clay ... Alumina .. 26-67
Sand -~ - .. 133
' 10060
' [} Carbonate .of Lime :
{L " of Magnesia ... 1} . 77°00
. . . Oxide of Iron -1:00
Al7 | Ghooting-stone from Dinapore e d o Silica " 82:00
{|Clay .. Alamina ...
| L Sand «. | Not appreci-
. able,
10000
Siliea . . }
. . . 52:00
B22 | Red ochre from Bydessur Ilills, 13 miles Shyl ** LAlumina ... .
Cuttack an C e ‘
. from Cuttac Pyrite of Iron } 4300
' 100-09

Remarks about the preparation of the samples for cement,

lst.’——The samples marked Nos. 1,2, 3, 4,5, 6, 7, 8, 13, 14, and 15 have been pulverized

and passed through a sieve of €0 meshes to_one inch.

The proportions of each have been

lly measared in volame, alter b_eino' mixefI in water; ?hc water was then removed by -
flzzﬁlta{ion and the mixture left until formed into the cousistence of a rather hard paste.
Of this pas,te, balls were made of about 23 inches in diameter; these balls were exposed to

the sun for seven days and burnt in the small kiln with cole. When taken out from the Liln,

they were pulverized and strained through a sicve of 60 meshes to oue inch.

The powder thus obtained was mixed with a little water at_ld made into a rather stiff paste,
of which while a portion was put into a tumbler and immersed in water, of the other a cake

was made and left exposed to the air.

The cement in water eventually was tested with the Aiguille of Vicat.

—The samples marked Nos. 9, 11, and 12 were not pg{vcrized, but I put only the
stonezﬂ(a:ve!l W:sicd r1))re\rioux~:.ly) in the kiln,’and after burning sifted them through the same

sieve of 60 meshes,

-

P. DEJOUX.

- Erecutive Eugineer, Ceinent Lrperiments Division,
: g ]
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No, 89, dated the 1st June 1872.
From—D. Desorx, ESQ.,'Exécutive Engineer, Cement Experiments Division.
To—The Superintending Engineer, South-Westera Circle.

I pave the honor to submit herewith a papbr treating on the manufacture of lime,
mortar, aod concrete. _ ) . . 7

No. L ‘
DPaper treating on the manufacture of lime, mortar, and concrele.

Manufacture of ghooting lime.~Lime as a rule ought to bp sifted fine enough to be free
of all unburnt or overburnt particles which do not slake immediately Lut which may slake
after a certain time and consequently may injure the guality of the moxtar, '

As ghooting lime, from want of homogeneity, can never be well burnt, a fine sifting
of the lime after slaking will largely increase the cost of the lime, -

In griuding the lime and the unburnt fortion, which ought to pass _through a sieve
of 8 meshes to one inch, some of the parts not slaked may act as cement, while others will

remaia inert.

It may happen that in the case of the presence of ciaus limites* (argillaceous intermediate
limes), some other parts slaked a long time after and falling in powder may disintegrate

some portions of the mortar.

1t is, howevef, very difficult to ascertain the presence of the ckanz Limiles, but as far as -

1 can judge, I do not think there is much‘ probability of finding them amongst .the generality
of ghooting. , :

My opinion, however, is.that the besp and cheapest way to deal with the manufacture of
ghooting lime-stone consists in the following plan :

1s£.—To burn the ghooting lime-stone in a kiln as per sketch ,ma,rkéﬂ A.. Before

burning, the kiln must be, if necessary, carefully plastered, both outside and

inside, with a mortar composed of four paris _of clay and ove of lime. First
a layer of 6 inches of coal is to be put, then 9 inches of ghooting, then 8 iaches
of coul, and then 9 inches of ghooting, &ec., &ec.; the last layer muist be of

ghooting proceeding from the last burning, and which not being perfectly burnt -

1s generally called  refuse ghooting.”

With some lime-stones 2 inches of coal will suflice. I have noticed that, owing to
kilns being built generally in a careless manner, the loss of caloric must be
enormous 1n them. The firing of the kilns may be begun when three layers
of stone have been put in it. .- A portion of the opening (¢ and ¢) may be shut,
leaving sufficient room for ventilation according to the state of the weather,
It will be advisable, as a preventive aguinst the eflect of the sto my winds
when the fire is likely to reach the uppermost layer, to have sbreens of
corrugated iron put on the top of the kiln in the direction of the prevailing
wind. Lime is {requently very badly burnt solely from want of this precaution.
When the discharging of the kiln is commenced, the iron bars are to be taken
out, and then 3rd of the total height of the stone iiside may be drawn
and the kiln re-charged. 1t will be advisable, when the kiln is id full blaze, to
re-fit the bars every eight days, and by such means to remove the ash from the
ash boles and quicken the fire, :

ond.—As soon as the lime is Lurnt, it is to be taken out of the kiln immediately, and
the stone scparated from the ashes, The lime-stone is then sct against a wall
in layers of about 4 inches. Oun each layer water is to be thrown by means of
garden watering pots. A: beap of about 6 or 6 feet high may be made, and’
the ghooting may be left in _tbis state for about four days; the top of the
heap should be watered a little on the second day. After theexpiration of
four days, it must be sifted through a sieve of 8 meshes to one inch, o

It will be judicious always to put the burnt stone in large and high he:{ps; because
by this being done the beat will be concentrated .and the slaking facilitated,

- " Asregards the sifting, I think for large works it will be better to use a revolv-
£ ing sifting machine as used in France. I am making a drawing of one, and

will submit it, when completed, for approval,

" @ An explanation of this term will be fuund in Vict on limes and cements.  Chana limites nre limes cbtained from

';a;,na contaiung too Lirge a proportion of clay to be hydraulic lime-riones and too swall & proportion to be cement
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e may then bLe polees ] { In the case of peblles and small round stones, 100 “cubic feet of stones will require
ond Tequisite quantity of ulll?l ;‘_enzn\] ina scorkey.mil) {] : from 37 to 40 cubi¢ feet of mortar. . ' g
Saxn ur X * . i ¢ .. . . .
clean saud:?r!ur.s_l would advise ¢, rtae. Yranatly, or mised with the ! ! : For mixing khoa or stones with mortar, I strongly advice the use of a ¢ Betonniere”.
widdling sizq i Ui»t:ie ‘Ue use alwayg of A 1 ‘ ; of the kind 1 bave seen used in France, of which I aunex a drawing (marked B). T gave
Soorkey ought to Le tabie, tand, tstead of sour) i N ; last year to the Executive Lngineer, Cossye Division, a sketch of suel} a Betonniere.”
If the Lime : used cnly when sand ¢ *efs when sharp A . Some were made accordingly by him, and bave been used with great success in his works.
fectly burnt. aer, =y YeY bvdraul; anuot Le oLtaip, P <
the {adv;::;:cts only ay an ine:"}l,:ci n“’_!nwkey, which ; “dy aud for this reason ;s i ! d The mode of using such an apparatus consists only in throwing the materials inside by
cheaper, 8¢ over syurkey . g d‘y; nsach g eugy Wvery ofien malde ¢ . j 9 ; the opening (s) and in tuking care to throw alternately two baskets of khea and one of
73 sand bas aly qhy g,c,‘:"d' Which ia 4, lmm Lricke imper. 3 | mortar if the proportions of the concrete are ¢ {0 1, and thus the whole comes out from the
If the lime i not by . b advantag, thag jlt-" bas evident! i t machine by the opening (2) perfectly mixed. ' _
:ﬁ?‘ﬁi{]r‘““ﬂe with firsg ,)i::‘i}"’ enoush, aniifpe b WErenaly muci : t \Vith .a  Betorniere” 1,000 cubic fect of concrete can be manufactured easily per day.
vbe bydraulicity : u S thee 1! i ! )
18 prepared ::!‘f of the lime; b::t bricks aug re!lut-e ;r Kind of Pozzy) [ [ The cost of one will be about Rs. 150.. -
the powder | ll; bricks impq&_m] zﬂ 1t has been . (.j to ln)l.a]l"ma" macan o oltained ' P. DEJOUX,
o s wlways too cogree s »yu::;; on aceouyt Jt:f ":. l;"l‘: the ﬂm’:i:;:” will }ch;.o * ! The st June 1872. Eze. Engr., Cement Experiments Division
ortar made wj cleutly ag b bricky L, Benerally wused ‘ \ - . '
a longel' tim with 590!k0y 8e a !’Ollul.mu B2 were Lrity 1 - ) .
d 4 . 1tile, and : ,
tlunS to l)e ¢ eand mortar if ¢ms aﬂl‘t ash . [ 5 \
taken with > W well made. w: short time } o ‘
Water; the defayly oy " 0d Mortar iy - Wil bo foung dardee t), ! j : :
.. 1t of waine thie F 9 1o by *Uperiog a0 sand mopy ] , .
mcfr;d;d,mortar as cu,‘f,ﬂﬁ‘:f,’“s.rgecaunou s th etlw Lrickg of .:):e of the ,‘.,Q.‘:’;‘L“" after g ; : No. 104, dated the 16th July 1872,
olstur fpared wat £reat ecaux ey ) A pPrecaes . ‘ . s ] o
o e.tban the sand, the suorkey m°rtar,ui::.2 of the ‘l'!":::::b!y sualel i | i From—P. Desorx, Esq., Executive Engiueer, Cement Experiments Division.
of Bmlke;m,;mt"ely leas water oucht He the stk ey ';;?‘“Dm’. (’lf | { To—The Superintending Engineer, South-Western Circle.
Ortar, as zhtto } . aihs UL : : ) i . .
C >33 1¢ (the niortar) pyy, e ?Sed 1 the mgy ! i 1 mave the horor to_submit 2 further report of my experiments on cement, limes, and"
are must Le t be mag ufucty . >
hydraulic lime bei taken in the sand mory ada to the "Oniinuu? of sang mortar than that L ? mortars from the st April to the 30th June 1872. . ,
eing r . , s
¥ the hydratatioy orm:ba"h."drous mhmt:rort’rpﬁ‘lnlly to prev Yol a platie Jaste. \, 2. During the month of April T left Caleuttirwo procecd to the Soane Circle to inspect the
forntt.;r must, bowever, ;, :L llf:e’ it it evident lllxme (with ay e:nt W0 apid dryin bex : { lime-stene quarties  of Margohi, and, in order to choose certain qualities and quautitics of |
€ Water might waol, Pt tlll:ml\? n ou the morm: l:._eftaiu d»(:;:_:‘ 0:' line) “"iicl:’g._u '::;3 ! : materials, to carry on expeiiments on a more extemrsxve. ' ) V
N e 2 : 3 I 4 : . d - . ! . . H .
et Duriog the timq roe ime, fore it 1,y mmm:nmntum is Beceseary, ! : , On arriving at Debree I determined, on the suzgestion of Mr. Levinge, the Superintend-
10ats, wet straw, or “‘::iagnf'or the settine the ueed to gt genail Iy. ! ' ing Engineer of the Soane Circle, to explore not orly the quarries of Margohi, but also those of
In the ¢ “e 8! Masonry oy 5 ¢ Bucknour, near Rohtas. R ‘ . R
en used th:sevai ghooting lime, j¢ is on} Y ought to 1o covered cither with 1 | , Margolis Querrice »
¢ring eay ’ nly after i i ] . . o .
ca cagel:"the case of fat Jiume :‘}e commence,| e the fourt}y day oq whi : ; 3. . These quarries are only ]Q miles dlstﬂ}lt ‘rom_the head works at Dehree, a[.xd‘ about 5
plete cr I:t:;rb”‘}ate xeoomp:,, :]e hardnesg of the I ich the mortar has .. { from the tramway at Dhbodand, which communicates with the head works, ,
In);; : ;'Za;lou will be a:fai:‘;s t:xe Bc!ltmn i “rﬁs“ :_:1 : aused Ly ghe 1 : ‘) } The quarries are at the foot of the hills, and can be worked very easily.
ot clim, . » Loget]) o tak rystallizati } t ) .. T ! .
::me to arrive ;¢ ‘:ﬁ like that in Jng;, : ¢ With some (-arbuu:w pla Y suun Zﬂ::lonisl;)lho : i On the surface there is to be found a sandy ¢lay to a depth 9f 12 to 15 feet, after which
aterieg uutj] ¢,e moirnx:)um'um of ,argntche fve of bydrayliq ' 8 pulverulent slate o 5 i & kind of ehelly pacles el ,) .
”n 18 pretty 88, it § . . S ) .
in In§9~.ola){a_~ThEre . He%t} hard, Ly O’Ut:,t;d“ abao_lnu.]y u::z:larﬂ which take a long i J This shelly clay is found in great abundance vith the ye]low clay B77, the latter con-
Tom '3 10 piaces Where ] a l_\‘md of Puzzol tde und jygig,, *Pury Lo pruceed with the J ‘ taining b8 per cent. of clay or sgnd and 12 pex*{;?nt.‘oi cnrbouate‘ of_ lime, aqd under it
agp ;~1ss¢I has, ag ] have :;temle exists; it ig ::md which is, T tb; k i { the yellow marly clay B6, which is also plentiful, b!‘v Mwhich can very easily be distinguished
. esult Ire . . ade of . ink ! ot - . ] ‘
which Ptomls,e:hth I have Siuj:;y ;;t dted in my re-lvo:: §d ochre earl‘b., v'(["rhy commonly found I/ from the sbelly clay- ' a . ey A
¢ $ame reyyly utd ochry of 0. 72, dated & ¢ ochre 1 received g The fourth etrata consisted of blue stones A and A2, mixed with the white marly cla
By usi 3 about the vth Apnl last, yiclded . e lo : : Y
g thiy Pozzolana wip), *ame deseription at M;dfx: Lo X ; B7, and the fifih of wbite stune Ad. -
| ! i : . s
3 mortar iy t}e fllowine pore ' 1 ’ The clay BT is not to be found in very large quantities, but for the manufacture of
a.md NS PTOpOrtionsme 1 b cment We could use equally well the white stone A, which possesses very nearly the same
2 Lime, ! ! 2h emical composition, and may be pulverized almost as casily as the white clay. .
- ] . .
! Pozzolan i The rates are as follow : .
1 Sa:tl 4 1 ; Extracting raw materials w1 rupee per 100 cubic feet.
1 Lime, ‘ ‘5 : Breaking ditto e e ... 4 annasditto. . ditte.
zﬁth:icknegs of Sethn,,l fPozzulam ‘2 1 '; Carriage from Margohi to Dehree ... s B orupees ditto ditto,
bo o ' ] ) ‘ .
per eub}iczfz(;lcdm on the szltm x:: "f" Wil e aupmenteq ) ; ? Coolie labor, per coolie «.. from 2 annas to 2 annas 6 pie.
. 4 ar PRt ute \ . . - R
Concrete___ln th % Lean Judgze “;“’at‘:.vi?l Rm‘r‘t extent ; the cost of . ’ ! Fire-wood per 100 maunds v ... 12 rupees 8 snxnas,
. € concr fom $ ’ ' {
necegl’,;"f €itain the q“an:.tte I would advise also the Route to 6 aunus ,? Coul per maund . e - vee 9 annas.
rickey toneo ;:L;cz l?b}vatcr-ti‘ lllt b?: xl:orta, neccasary rur"t;f; H'nm{, instead of voorkey i Bucknour Quarries. ‘ .
vantity of oot S0t box measuring 1 ¢ naking . : ' ) ) oo : :
g}:;:;‘:) of water iselshé::’}:lch are to b:"::-e; Li:\":l foot and £ ;:"?,::i \‘v.‘{ﬁ"gh‘:oucmw' itis i 4. These guarrics are 5 miles distant from. Robtas, 24 from .Delx}'ee, and 1 from the
Becessary to £ int: tbﬁ measured, and thia l‘:ﬁﬁ““ﬁ*‘c) and then ity w °f broken 3 River Seanc. Y'hey wre also at the foot, of the hills, and _the extraction is very easy.” I found
100 (ﬁ;."‘%ﬂrds broken bri: fovs. . 1 o fonud equal g gy, (:h" The T ' pere a larger varity of stones and clays than at Margohi. &
ic feet i ks or stone in semall pieces, . utit { . . i
| of broken bricks varies from 48 to buL:ubi? fcu?‘::}nmy of mort, yof ' The more hydraulic stones are those Whlcl{ are found on the rurface of the earth. In
> of mortar, ¥ Tequirey for ' :’ excavating from 6 inches to 1 fout, you arrive to sowe beds of nearly pure fat lime, but in
f going in deeper many vaiictics of marly clay are found, similar to those got at Margohi,
a i
I e Pt % .
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tg on most of the important specimens received,

i lvzed and tried experimen 1 i
9. Having analyact o o from Stats t A. annexed, 1 have arrived at the following

the result of which will be seen from Statemen
'Ons: . . v .
conclusi Darjeeling Division.

i i i g j -linrrv marked A20, has been
. The lime-stone from Satti 38 miles north of Darjeciing, © , :
foundl ?‘rom analysis to be a very nea,rly pure carbouate of lime, and to yield a good- fat lime.

The limestone A3l from Chooni, 36 mil
Jime, which is very nearly as good as A20.

jeeling i3 t ndy for use in the manufacture of. cement,
The clay o D e line e 1o sotured at Darjeeling, this clay may be used,

“bow draulic lime Ve manul: ) '
Should, bowever, by, eo s ¢ it entirely free of sand and particles of goeiss

es north of Darjeeling, produces also a fat

und in rather large proportions io it.

AMidnapore Division. .
ou to my report No. 89 of the lst Jume

which are fo

11. Relative to {his Division I beg to refer y
1872 on limes, mortar, and concrete. . |
in order to see if any would be useful
h seemed to succeed is the ghooting
sye Division. The 10th paragraph of
the details of my experiment
how that cement stands

1 tried the ghooting stones of this D_ivision, i
for making cement, but .the ?nly specimen wl(l:c~
All sent by the Executive Engineer of the Cos D
my report No. 72, dated the 5th Apr_ll last, hoivever, con a}llns )
with this gpecimen, but I now submit a statement (B) showing
after three months and ten days. o

: Burrakur Division,

G tone AS0 from Kapasarah, on the west bank of the Burrakar
12. The ghoo mgfa?t hydraulic lime, although there is rather a large proportion of

H a pett ) . | ;
gﬁ'{n{’:ﬁguﬁ:h i?.c {tricdto make cement with it, bub without success, owing to the

sand being excessive.

The ghooting AS1 from Bhikundee is only fecbly hydraulic.

Grand Trunk Road, 1st Division.

13. 1 analyzed only the ghooting A35 from Cutwa, and the analysis shows that it

poust possess good hydraulie properties.
Nuddea Division.

seived from this Division only samples of common clay, but no lime-stones.

14. Ire
Ramghur Division.

The lime-stone A37 of Chunic Bugrail, five miles south-west of Hazarecbaugh,

" .7 onesian lime-stone containing only feel')le traces of clay anc} sapd, and
18 ?1 L}n:’l ao’iet?;?-: lime of inferior q\,lality. I believe that if the clay B65, which is found
T narvies, Wwas pulverized, made into balls and burnt as an artificial hydraulic

;?methiissvogld produce a Jime possessing hydraulie properties.
’ . .
The kunker A38 from Pubrah is a very hydraulic hmg—stone. ‘

1 tried also the red ochre from Pubrah, but it coptains too much sand to m ake" s good

kind of pozzoland.

15.

Iidgellee D/"iaion.

16. All the specimens.of ghooting received from this Division are very fair hydraulic
. {ones, but they do not contain sufficient proportions of clay for the manufacture of
lm;fe-!s‘tgn‘;; they ought to be burnt in their patural state, being much too hard to be
ce ) . 4 )

easily pulvenzed. ‘ |

; draulic of these specimens is A42 from Gowakhally; the lime sets in

The m((,);t (},lysupport the weight of the Aguille of Vicat after 60 hours. Besides it is

watflri'o:!l]l?g:m” one part of it and two of sand turns into a very fine bhardness in a short
goo : . .

time. o
Dacca Division.

-

17. As the Executive Engineer reports that no lime-stones are obtainable within the
. 4o of the Dacea Division, I did not avalyse any of the specimen of clay seut to me, of
&vxl?ilch none by appearance can be used even as pozzolana. .

1st’ Presidency Division.

18. The ghooting A4, sent from the  Girhidee Road Division, ‘contains the propor.

tion of clays (which is necessary in all descriptions of ghooting lime-stones generally) for

&
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Statement shewing the result
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Al

of the analysis of the most important specimens received Ly the

ice Engi ) vision,
Lrecxtive Engineer, Cement Experiments D

g Materials from whence Composition, Remarks,
S obtained.
Z 't‘; -
Carbonate (;f Line... 8134 l"if;gghﬁogxg:
. Siliea ... 16-00 P . .
A2 | Blue stone § from Marzchi } | Clay {Alumina... } oo }::\l,l::)r:&llzmx:gf
(Soane Circle) Sand " 2'(;0 } I)Ctt{on P
Oxide of Iron .. .
Totﬂl ‘010 100 UU
A15 | Ghooting stone from the {'| Carbonate of Lime... } " 6467 :
banks of the Rivers Ganges .I;.Tngnesla ‘ Very bydraulic.
and Gograh from Chuprah Clay Si I8 ... } 33-33
westward of Ranceguonge - Alumina ... 2 00
(Dinapore Division) o | Sand
Total 160-00 =
Carbonate of Lime... 4450
A19 | Stone foand from the Mo-|| ,, _ Magnesia T“‘“;‘?;O
hawagarece HHills, Southal } | Oxide of Iron v Very bad.
Dirtrict  (Pskour  Sub- Cla Silica ... 3300
Division) Y Alumina... {J
Sand . 21-00
Total 10000
Carbonate of Lime... 9300 N
” Magnesia Traces.
3g | {Oxide of Iroa ... Very fecble
A20 | Lime-stone from Latte, traces, Fat lime-stone.
miles north of Darjecling al Siliea .., } 900
ay Alumina .,,
Sand None.
Total ree 100-00
Carbonate of Lime... 9260
o Magnesia b:60
A21 | Lime-stove from Chooni, 36 } | Oxide "fS’.}f’“ 110 1 Ditte  ditto
: o, thea ... . .
milos morth of Dajecting Clay { Altlzmina... } 0-70
Sand s None
Total 100-00
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l Compasition.

REuagss.

RS S —

Kurkur {rom Toblrah, $
unles north of Hazareas
Langh  (Ramghur Divi-
$i10n) .o .

Ghonlinz.stone from Glats
tal (Uidgvl:t{' Dk\‘isiuh)..

Ghoeotinz.stane from Glhale
tal (Hlidgeliece Division)..

Gheoting-stone from P'nll_) -
ghie (Hidgellee Division)

-

Ghooting-stone from Gowa-
Llul]) (Hidgellee Divi-

§ion) -

Ghoohnw-dono from Ausfes,
Yatua (l! idzellee Division)

Carlonate of Lime. .,
Mn«rnce-n

(
1 Oudc of lr'm
L

Silea
3 Clay {Alamiua...

" Sand .. aes

Totad .

, Carbonate of Lime..
» Magne-ia

1 Oxide of Irm. .

C , Ql])l.d PPN
Ay Alunina..,
! Sand ...

T‘)tﬂl .o

-t

Carbonate of Lime.,
Magnesia
()xxda of Ires o

. . Siliea
t: Clay {Aluminn...

» Sand ... vee

Total

!
i Curbonate of Lime .,

Magnesia
Ondu of Imn

t Clav lht‘a vee
o Alumma...
Saud ...

-

ees

Total

Carlonate of Lime .

. » Maﬂmsm
Oside of Iron

Cl ‘.Y {ql]ua

Alumina,,,

Total

XYY

Carbonate of Iame,,
1.wuc<u

Oxlda of lmu

Siliea

Clay {Alumm 1“
Sand

——

Total

} €933 ]

} 5000 | {

; ¢I-20
Teeblo traces
| 140

2600
340

10000

——

}- 739}
§

166
1-40

100 00

} 7194
i} 2666

1:40

|

—

1090-¢0
._.__L.:_.____

} 72:00 ]'

bt
100
100-00
‘\
| S
} 30-68
140
T —— ..,
100-00

ver |}

100-00

Good  hydraulic
lime-stone.

Ditto,

Ditto.

Ditto.

Ditto.

Ditto.
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%’ Matemﬂs o w1 ‘ .g M‘““:C{i‘;‘:\,‘hl nece Composition, Riuvarngs.
w | .
2‘ Obtame,] ¢nce Cump(m'z' '2
thon, Rewancs
———
\ : t Carbonate «f Lime 0250
C — e . S , j (l‘ ]\lawnum » 120 G . ‘
A4 Ghdootmo stone from Girhi. Hlomate ?g,&:?' . 8%¢0 ) A38 | Grey Lime-stone from S;‘.Lctl Oxide of Q:{“‘; 1 - 0::0 “:ﬁn:‘.ﬂ Lie.
Per:sxg:a ivision (lst Oxide of Iron~ o hdio Laces Hydrautie limee ‘ | | Clay {-\‘“"‘i““"' ] .
oey Division) Clay {Slhca $voug {t‘:"t;‘:”:m:;in- : . L Sand ... 350 J
Sag . LAlumina., } 26 40 oo mueh sand. { S——
) 1500 . : Total 100-00
\ . e—
Total ., 100-60 ‘b ’ .
! . . ) Carbonate of Lime 02-97
¢ ) Ma; 'hm-u 33
Als Gbmtm, stone from G; . Carbonate of Lime., 7420 : A7 | Blus lime-stone from Sylhet Oxnde of 35’:& . 070 Ditta,
dee R, irhi. Mignesia| 1T e Clay { a} 180
Presig Division (15¢ Oxide of Tron" racrs \ ' Alumina .. | .,
esidency Dlvmon) L Silica 2:00 Oclinary  by- gy . : Sand .. ‘ I 1)
S y ‘“uminam } 1710 draulic lime, ‘ ‘
d *ee
€70 ’ Total 160-00
Total ., 100:00 ‘ ‘ ‘ |
- ———— ‘ : B3 ! White clay found at Narajee
. 18 m XL fro ’ C]JV .o 5800 Gond for fire.
Alg Kunkur frop, Carbonate of Lime., 4160 l ‘ (Un»al Q.lrdr\ " Cun‘“}:  Sand, Quartz, &C 4200 Lricks, e
Divisio lGuhxdee Road ” AII"ncau T ~ C ‘ ) |
lvxsmn)( st Presxdency Oxida of lbnlm r‘.“;go Bl :’ :
qﬂy { Hica sen ———————— A ————
Alumina, , } 22:50
" 3300 ‘, Total ... 100-00
Total .., 100-00 f '5 —_— i
— —— Carbonate of Lime " "
\.] : A35 | Ghooting-stone from Cutwa, o d ) I““"“““‘“ } 73:30
A . : Grand Truvk Road, xide o Irem 07 . . . o
18 Grez lime-stons from T g:rb‘:n‘jesof Lime., 7251 L Division) oa I:t.. o Sihea 70 Good  hydraul
Hill, 24 miles from Depyan § | Forbla teases " 2168 1 o L Alumina... o200 Hacstone,
oane ercle) ¢ ree Oxnd: of {::f:g:& Cement stone. : ‘ Sand .. ) e 2:00
Carbonage OrMﬂ"- '! \ [y Se————
nesm ! .
[T cevese l ; . Total .es 10000 .
Total 100-00 ’\ ' ' —
' : '; Bi5 | Red ca(r}th from 11{&;n{te beds [ Clay {A“l:‘(:lma" } 5300
] : ! at Gope in Midnapured | Oxide v
A4 Xeﬂlowhme.stonefmmkohta g?;;"’::&eszfm{,xmo 76:00 | ‘ (Midnapore Divisiun) 1 Q:!:‘JL of Iron Goud ¢ ra \;
S g , u
111, 24 miles from Dehreed | Feeble traces of #400 | / : Pymtc of Tron } 1500 | “fpozanl, o
(So:me Circle) . Oxide of Iron n:d Dxtto. . ! n.
‘ Carbonate of Mag. L l. ¢ o
nesia e | eeens R ,‘ h ; Total 100-6o
Total .| 10000 '2 1 ' o
e e ‘t | 165 | Marly clay found in the [i Carbonate of Ly, £6-5,
' : quarries of lﬁn\c-ctunc A7 0 d Muzueriy 1 0%
i . - at Choonia Bugnl, 5 miles xide «f Yron~
A50 Lime-stone from Rohtas - Carbonate ?\flaLl,mo - 35.50 3 ! from Ilazan-cbaunb (Ram. | Clay { Sl " Feeble traces \h,)u Lo tise] for
snesia | Fee : o , e . :
Soat;‘:lésudﬁ)om Debree Osido of Iron~ . ceve 1r-‘:)c(()" Fecbly hydraulic I T ghur Duvision) U Sand Aluniva.. 560 3 r.c:lrx:{i;lkl
|| S {?\l\l\‘f;'m;: A} neso lime-gtone. 5 : ’ 340 . -
1 . t
Sand .. 1-70 ,'» . l
Total ! ‘. . e ———— .
—_ _&”\10\0'00 ‘ ‘ Total .. 160 0o ‘S
] —_— |
—
-»
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\ J
- |
_E Materials from whenea l
Z, obtaine, i Compunition, Ravazan.
\\i\?ﬁm-_ -
- iCarLonato of Lime., . 11-5)
ir(}),w clag fLund gt Mar- 1 Oxive of ];”J Ruesia id {(i-..l fr mao-
bi (Soane Circle) a ‘ }'inu::; - Y factuce of alowe
v L Alumina ) 2200 ‘ scitind cement.
kSanJ C60)
———
Total 100-¢ 0y
. ; i
- Curbonate of Lime S1-04]
8 “’]n;e marly clay found at Masnenia | f‘:n‘(; A
ohtas, 3¢ miles from Oxhlc of Tron e ! None l .
chree (Soane Circle) Clay {Slhca ' « ¢ Hydraul.e hane.

Total
Bis; [ Carbonate of Lime..
marly

Oudc of Tron~

{ Silica
. || Clay { Alumina .,
U Sand ..,

Total

Ma. -m-m

! Carlornate of Lime

} 17 60

Alumina ..,
Sand

Nnu(‘

0-37
Magnesia | Feello traces
B’g Grey c‘ay flom Sylhet . O‘ltll. Of If" 2'0;)
* ; Silica
C.ny Alumina ... 9313
L} Sand e 450
Total 1060-0n
” Carlonate of Line .. | Feelle traces
Bsp

Blue clay from Sylhet

{ Alumina.,

e

t Oxide of Tron
1 («lﬂy "'qlh(fl

! Sand

Total

» Magnesia

Ditto
9-00
89-70
1-30

e —————— ——eerene.

100-60

¥
]

I ‘ontains to
much clay to Lo
j ured alone  for

cement,

Pretty good
for artificial
cemcnt,

et

Good for artifi-
cial cement.

J. DIIJOUX,

L, ‘eculive Ina
Cemen
¢ L-‘pc; “nent

ngineer,

s Division.

-

{27 )
B.

tl n the 1o
Stalenent ahewing the wllimale stule of Cementa gfler the erperiments pmade en them o

April 1572, et tlewn in Statement I

ING2, of tie Erecntice Engincer, Cemend Lrjerimente Liviaion,

. awnered fothe Report, No. 32, dated 5th d;rd

Nombars of
Experiments
as ghiewn
in Statement ;
B above-
mentioned.

;|
|

From whenee the material«

were oLtmned.

Rexanas,

It Lias Yeen petting Larder sensilly in cake and in

As hard 25 1' in water, Lut 1atlier soft in cale,

It has Leen getting harder eensilly, and it is even

Less bard in cake than in water as the preceding 2

~ .

y one which weems yretty

same a8 1" in water, but the cake }s not

T e e e —————— -

0. b are good

Getting Larder sensibly, bLut tlowly,

T ————— —————

e —————

o ————— —

but indiflerent in cake

]
{
1 . i; Margohi (Scane Circle)
i i wialer,
; v i Ditto ditto Ditto ditto ditta, Lut ks than 1.
1" ‘ Ditto ditte ..
| e e
‘ 2 -« | Ditte ditte ..
better than 1,
2 Ditto ditto .. 1 It irabnt or like ).
" Ditte  ° ditto ...
3'" 2nd ball...‘ Ditto ditto .. | The mixture is the on!
goud in the scries 3,
_ - el
4 . “ Ditto ditto Alout the same as 1°.
4" .{ Ditte ditto About the
so hard,
. 5 Ditto ditto The same as ],
All the other gamples of the reries \'
. in water, but lud in cakes,
‘ I ; Ditto ditto The same as 1, .
1
. 6" Ditto ditto Indifferent.
. - _‘—N\\
' 7and 8 ... | Onissa e s
. }
’v
. 9and 9" ... | Margoli (Soane Circle) | Very hard in water, Lut Lad in cakes,
Q- .
; 11 and 11'... | Ditto ditto Hard in water,
[
11" .o . .en Bad,
— —
12 Dinapore ..

—-———___v___‘\'

Pretty bard in cake, Lut very Liard iq water,

¢ g e o ——— .
.

—_————

————
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The cement inside the joints was found very hard; tbe Lricks were first rate burnt

. i Lricks, bt the bricks A. and B. (principally A) were found sensibly better aud harder than C.

tween the two bricks A. and B., the precaution of put-
two hollow parts” Leing putb

T

D.
PROCES VERBAL

*
o
4 mebirs mm =i et . s
e

S e o

In putting the cement mortar be v
hollow part against a flat one not having been taken,

ting ao ] . SO, .
————————— o . e g * b .
together, air oot within and left the hollow portion marked 10 red line in Figure 5; the
- ( brick was 8 square inches.

gurface of that portion ia which the mortar did pot touch the

The total arca of the brick was 4} x 9} squareé inches=421 square inches; deducting
from this the 8 square inches above mentioned, 2 balance of 343 square inches for the total
gurface was left, which may fairly Le calculated to oppose resistance to the tractile strength, acd
it may consequently be said that a weight of 3787 per equare inch was necessary for the break-
ing of the joint.

On erperi
Periments on {he comparalive {fractils

alreng -
Cement Uut ,‘,,,I,o,kd rengtA of Cement No, 17 awd I:"i“" Portisnd

and in very good condition), |

COmPOS‘ltion { Thr\}e
oe parts of yellow
Oue part of whi marly clay } From M L
joi ite ma m Mazohi (Sva
Joined tomether t, ¢ marly clay Cuclc).a (Soane j

Cement Xo_ 1,

Eliat v 7
- sp—— E -

Three brick
were left "PZ;:; :\:re

the air for 9 Y means of a .
These “ 2% houn. ortar male with this cemest, pure, and ' é . .
for two d cre then put under » bure, an i . The same process as the last amswered for this experi-
ays and 17 ho water for 10 day I Portland Cements ment -
manufacture urs, and then tried Y8, and, on beine gl s . .
* ned, making 2 taken out 4
32 total of 13 dil)'l “Ud'l;el:e Teft expe . ;B .
* vurs afler tho : '
' Tig 6

Fiee 1, }
g ¢

Y
;I}} ,..:H Fiye 2. !
\ N -2
, i \ = . - . 4 O

s

g ' NS e 7 ; \ , QOnv
’/,; ‘;, \ \3—‘ :\ ‘ _}: {3 " ‘ 1 . | j) 6
’/ ! “ ‘ e * ‘&; rw ,) ; ! .
-5 - NV Q-Vy i * » —— . A
i w'g'\‘u’:l-‘w.—'*/"\;—«:; “. . T v - J ) '
Y ¥ v . o o :
1 Yy ., 1 as shown by Figure 1, an_d_loaded it with 1,1481bs. ;
The bk‘::l: :Po‘:)}]ﬂ?vc;‘:hhelg by the clamps gy g} ’ th bI-pgtéhgr}i?kb&?dnt}trhieh:afn?éipx;e a crack appeared 1o the joint &, and I could separate
.o A out a " 1) : e bric . 3 . . . )
sive way partially ag sbo‘:x{ b;pai‘;efzﬁ Injury ‘;‘:»'rn a'&ui:' &S,"“ 1., and loaded 4 ‘ the bricks B. and C. easily.
owing ; Teo minutey o4 b with 1,065 . . brick is shown in Figure 7.
» 304 then the Lrick C : The state of the breakage of the brick 1 4
nck C. es 4
»

. hig 3. :
~—— —— —————a : -Flg, 7-
——
S
\\ st

I mad n - | “ /
ade a new hole (m) in the centre by ‘J v ‘ /

and the bri with 1,316 1bs, the io:
"k B- baviog a portien tlge i‘)‘::,n.t (2) gave way, th
o0 vides 7 the first brick, A, remaicinm | : I mada & DEF hole (m) (Figure 6) onway o
| T | ' 1,036 1bs., the brick A broke in the same oo
’ - mained attached to the bricks.

the brick B. and tried it again. When loaded with
the first one,

but the joint remained intact.

w how the mortar ¢

iy Ficures 8 and 9 sbo . .
F]g‘. 4. 15 1 ieco of tho brick (8) broke and remaiued fized on the other }mcL.
- 11 piece

By

A emd air got in also, and left in the mortar a hollow portion,

5 “yq foin g bricks, some : i f the total. surface of
. : / ining these tw0 ) > Cthis being gubtracted from the 0
: the sixr‘rige of which wis 13 squars mches;re 1i‘ncbess. ®1t may, therefore, be caid that a weight

. ; was 41 . il
421 syuare inches, :hienléﬁh;l":: pecessary for the breaking of the joint.

- —pe. :
\lfy“ | 2 ' of 28 1ba. Per 8quar

ine the intentiod of trying the remaining joints
o

ed the experiments hav

| ’
““‘-“j : NoTE.——I StOPP . ' ths ld.
Figures 4 ! jotact when they become two months ¢
and B, ° mp, » 824 5 show in red ¢y : o p. DEJOUX,
bricks ® portion marked blue ¢ Parts of {he ) iments Division
* shows the ce ceme t whijcl ) . ; . FEre. Engr., Cement Erperimenis wison.
ment juiu“ 1 t(}malued " . TAQ 4[‘ JH,] 1372. .-

Separated § attached to bricks A x _
I pleges upon the two ; \ . )

- -l-,.—&..-»“.,_




D 2
\ -
' ‘ T PP i
, A - o { -
: !' ]
, .
S 4] c
. [ 36 ‘ .
Fl'{lm-P ;\0. 109 d ] : Y ] ) ; :
. DUOL’ , dated t} - . 3 - T
TO-COLQ X, ESQ-, Ex e erd Ju] ] | 4 \3 -
A\ NeL J, ecutive Enoi y 1872 L . A
:nformalt!x.gnreference to F. Sropvarp, y ve Engineer, Cem 2, . " B o J‘
o the Go and re your m ) M, 8. ¢C., S ent T . 4 ) ) |
ve port emora » Supdg -xperi : . g
e o T o Bt Soul Voo ch | | a 2
ely arks » av ~o. 4311 ] at\l le . . - . ¢
to: “\W ecomtnuni on chooti e the } of t} ed t} estern Ci ; ‘
H ‘ h unicat = ootino I- honor ¢ 4t‘ .le 10” . Clrc,c ! . . ¥
when ere the ed., I can” 1me.st to obse v ultim b inst . Py . ;
good htal‘en out ghooting an only iu?nei’ which erve that ® from tl‘ ant, forwanli ' 'W'—Amin " L3
rd : fro g1s bu er thy was as e A anhing and th gain, FUppos o \
clay agdrauhe Kme “‘1 the kiln Tot, as it is hat the . nnot clear] the J-aru ""“am Sre 7, for ] - this 1‘. at we obtuin aﬁm"lﬂ‘“t the 100 cubie f '
wi are ; larg 1s.th gen ullowin. u cula veretar ! ; this lime, accordi tler & aki ie feet of : !
A burn 10 ctones; by of tf,a"a“"n:?:,l-y done in 1 portion eTetonl” Dan et Le of ~ | stone yic'micnc:r:ﬂ"g T dt‘ur;:%rahlhme very ‘\ydrgiﬁhm&“? contains 30 per cent. of |
ey cannot b those stopes s e parts whido e enzal, the oo P s pot Lee | ﬁ g sbout 15 per ce ydraulierty, must ., and 50 cubic fect of nt. of clay
be ey, tones agai pene which are pig 0 s the part ot bt " - It foll ut, of clu , must be eonsid of refuse ghooti py
2 sluked ” again, L rally th are n ity of part whi referred 1t lollows alsn 1 ¥, . dered as proceedi ghootivg,
but I .. If so0 1 . » but, on vy co ,Ot Sluk:d C].]y 1ch is sl ‘ 2 }'leldmn- about 43 that the r f | g frem a lime )
will now must the co ntain ¢y ¢d are t} Révensary elaked - fime or 45 per cent efuge ghooting : - r
under notj ow tr ackno ntrary. ; n la 0se 1y to mal se’ or cement nt. of cla g mush b N @ :
otice: ¥ to explai wledee Y, 1t wil reen containg ake . v . y, and conscque e consigered as an ] E
H n hOW I u)nt I 1 l Le LL Prop(,n. Min® mor . . IL_U d q ltut]y f]mte us les arg‘"ﬂce’q ;
o 't 10 ¢ : . — Lnder R eless for th - 18 stone ;
stone II.—‘“‘C!\ I 1 arrived atu';lllt to ha\'e 8 r to bur: :lfcc‘a".’ it \ natives, if it L(: inzllt};c(;:‘t!c"mStancei, Tl)(,ref . . ° manafactare of Clthe; ‘
) . . < . 3 o ’ 4 ]
ances:; Is;l,:ICt from a‘acv;i to fc"’“dnct " @ opiniog :EP"O«I tmore whole - . . In the first ¢ o use ghooting for ;r:l’{i:f’b*"e to consider the two followi ?
veriz 1e fu e a . mnun; ctai generall L case if t} * cements. ollowing alte - .
I tak e them ot of st nalysi uUnicat tails o : y found i ’ ie proporti ' g alter- i
an i e af rougl ne 8 of ed n the poy : usnal w n cement poruon of cay i .
02 ti;?rlalpab]zer;ards a Sma?llly’ and mi: ;lsozm, Piete:togle of 11 In the l‘ﬂ:agﬁln§' ‘ W-hur:at{; then to let it.s‘s?:‘fs’ we have Onl;f';“bzh(; n;)ﬁwi ohooting be the p ' 4
18 last owiler quant] much of diff, 1€ ga aTAp e ¢ refuse m e, eeparate f Jbegin bY urning {i . ropurtion B
quantity tha of whi ity of i 28 possil 1 ¢ me Lj o went. wore or les ate from the velus urning 18 ghooting 1 i
: y th iich, w it, a possil]e nt sl ind , ess according » Teiuse ghooting the i ting 1n the «
of cla)}I\;-Proceed;n .a(; the anﬂ]’ysi;)?: drie’d,nld t’:l:luce it l))]; the po\:fldfl(;ﬂn “ilc:‘ : i:h%ﬁ e ] , | In the Fe(:o ] ng to requirement for eltherwsl]ll:;e ::) t(";"feg, and to z
aries fr o1 thi conduyge e a me. 't 80 g, ) aud a n" . the limi nd cice which i - uick-setting E
Now, i om 10-50 1o 33 .95 1 cted, | duantit ans of tiine),  ppear- : A t of the qu.ntit ich is the most 5 3
limes LOW’ if we 1 to 333'3’ fouud 1 ¥ weick an a~y . Aessrs, M q 11814 4 usuall . g'enem] and h ' 3
! - . : : iy 23ate . inard and I 1ally found Ut ’ where the pro yorti )
lime i nown, iz ook to tl per cent 1t in t} sthing 159 mortar i ‘ some argill: . Lacordaire (I a. cement stones portion of clay e ;
, Tiz., the li e anaglvel o tl e B grai r isto x . Tillacecus lime (Tngenienes 1. rones, we may foll ; ?Ceeds 3
hydr. ’s-obtalned’ e lime nalysig 1€ aver engal ins, and it i process of ¢ . a-stones, of whi des Ponts et C - ow the theort
aulie 1i contai of Theil (F of the I; age, ho ghoot; , and it is calcination wi , of which portion et ~paussies), who are of opi ories of :
cent. of ime-ston ins oul (Fran e lime belie, Oweve ting.s ; \Y with a moderate f s containing clay 1 of opinion that ©
. "lﬂy e3 at ho y 1490 ce), w eliey er, bey Z-stone ' 111.—Th ire, be trapsf: = y excess may b O
iy me ¢ YV per e find ed to Nz 25 e the . the speci se scundness . sfurmed 1010 cement. ; y DY @ long z
cent I{})‘—Tlle anal on-taln Iore c:l?:n of Clat;mt the 'ille most, l.p(.; c,m}““’pﬁmm my lm‘?{}% uf’gh;otiu"'&‘;':?lf\gl?t W“Dnevcrt],e]cs; hﬁ‘ed by th o :
b ¥ 1 me. Ydr, . ‘ N0, (X O tl rr. c N rom 1038 . i . e exPeriment I -
arnlll’ ey could n ys18 of th 15 pe » and w ston aulio . e Hth Apr 11872 JOre, as deser bed . made on .
gillaceous 1i aturall e ghoot; rcent, g3 ¢ from of all the _ This ghooti . pril 1872. S ibed in Statement B. ann 3
Theref me-stones, y be takgn fzf_l:g-sto“es + and n{ugulther ,a;lxl‘t;h ‘b;t it would n;t ali‘k’:}g )‘leldcd a quick.scuinn cement ‘“ exed Y0 G‘
could L ore we ement IVine morg at fe . v . . o en when C'ﬂCin d - 2
ave been can onl stones an ay thun ¢ ©w 14 : e could in suc alcined with & moderate : -
e]aS‘,iﬁ1 y say tha . 4 but ex ‘_erﬂne 20 jet ) Tt‘qu‘r&d deor uch a casc as the las re unhl ,
ing tTo prove this opi ed in the ¢ b if the Perience Proporti ' . IX 1 ce ast use a flame-kila for calcinatin : ]
pe‘;raaken in its 1’13 t0pmion I ategory of Eht%ting ot . Proves uu-:: of 25 ‘ account of Iu:“ust, Lowever, reiterat alcinating the ghooting to the i
nce atural » L may g atura] -stoneg ‘m to Jer S \ nt e burni , reiterate that it 1 ,
cent. of and that state, it wil] that, § Cement, gt Le oul { containing th ning, to choose, f will be more certain and ;
: clay, o analvsis t will b s 1f w nt gt e mo hiy the @ the proper p 1o0se, 10T the manufac and more €asy rincipll -
the ysis sl e fou e se Ones re h } . ey may be proportion of ol: ufucture of ceme t sy, T ciplly on .
- Fro s IS are ve hows th nd tha Parate g . OLiome ) treated similaily clay, may casily be o nt, gho“t’m"-smnes whicl 3
;'all]t y OfH;I:(l)l et-exPeriments I'Y nearly P::e while s:'m:hey 82:::8 noduleg gencous, they A taily as non-homegencous marly g}zymzed’ and that in such 3 ‘(];;:é
1¢ Jime- saooting L carh e ¢ _ ral] °8 fro . . ‘ole are; . ce . .
e-stones, Wtii-ﬁetzotnlfs' thos:‘:‘?}x.n“de I feel enate of li(:x?;aln lu;v difler 1?1 A piece of ) ‘ ty Larvtesaxt-CoLONEL F.T —_— |
a :sm"}S regards those ose °°ntainlil°h contain £ uthorizeq ' much ag exture uﬁmt’ A B . 110, & B, Offcielins Chief Engi :
pro all quantity of Jime whi ag only from 1g -0 ¢ to s 50 and 53 oo ‘ Mz, Deovy’ ranch, on the Cement Expert f Engincer, Dengal Irrigation )
pomonate]yywqit') lime, anlshttbbe proport om 10t 14 25 I)ef that 44 3 per two points £Jovy’s experiments up to the P speriments, duted a9tk August 1872 5
ith rti ce : A= e present ti feanie ‘3
ga] ihhave been ab] the quantit; orf)'erge“t;?: ofi‘. (‘lay ex per cent, ’;tr-eorf ¢ :;{iﬂrd! the u) ot s P ent time secm to have P!‘etty well eStablidhed i‘
, where laree quustici c clay, ° O -Port ceed 23 webly 1o Ve Rene. cement quit - ’
to verif . Tiong o 25 ¥ by byd b quite equal to Portland : 3
Im ge quantities y the trut 8§ whj per cep J'drnul- ydrau. , e made from a combi 0TV n ecement, as recpived 3 . .
homog ay, howev of ghooti h of the ich ¢g t, 1 10 - together ination of a marly ¢ L an this country, can *
i 8 un ey gether at the bLase of . rly ¢'ay and a lime-st ! :
be th geneous to f er, state Ing lime se last ot |, rod Quarr of the hills sk . stone found close ;
e oll th are remarl ¢ slal uce ies at Dhod: wting the Soane s
: case, ow the °rdi::r some ghooti manuractu‘r?ds in ma Llﬁ:d inchihly { (2) that an equ iy 1nd to Rohtas, 3 dhtanze of 20 mi‘;czr?m the Dehres Stone
»e E S :
less ch;l—gtheu.SDCh Y rules of h).glri‘sl@ones o L Y Places in Lo L . - Culecatta l')lfeoz‘]l-‘;ement may be manufacturcd from the S 1het i 3
excess of per ce a stone ulic lin r kunl - Lowe 4 _With reoard t . e ylhet hime and ;
cla ut. of as ghootj eostopon T I r Bea- : available. 1h o the fir-t ce . ‘-
v ¥ called ge clay slﬂkeg °°t"‘_g ha Ones, bLut hay be f, but th Ae ’1 he strata lie gene llltlcnt, Mr, Dejoux states that an i ‘ .
20 pe ~Now. &n generally ¢ re}vhe'-’ lmm: been e b sucl xnuund sl le e‘ltre will be oo need’{n, crn' (‘]" m'iar the foot of the Lile “‘g’_ ‘lma}n.xty of the materials is J
T Cce H pPOQ- use o A Psed . u Zly ictent] g X1Cn-1ve, as by . AL ut deepiy jnto (LI o > | ich have a l'ﬂ.ther st :
feet) nt cla sine th beOt 1 rnt ver ’ 3) guing 1 e fave of the Bill ! ecp s)ope .
slake v, the h g that, aft ng” j water, | all ] y seld Caleulati ga ittle further along th : il at any point which 1 : 3
proceeded s and yie) alf onl er havi 1 Bep y but e p om . Dot atiny on the dat g toe hill more of the muter'«] ’ _W"U] S E
from yields an y of the ng by gal the Toport; , chree, for which lime i a pé to cost of extracti . jal cun be obtained. : :
ali ordina total irnt » Temainy ; port; iong . miles { sch lime 18 0O b xtraction, carpage &e n ;
C me-si ry h qu . 1 . mine rtio contain; . a from th ‘ w rou;_n,t { Mare : 62, Coy ﬂ_orded hy the work .
a3 an onsequently t one contaiuiydra“]‘clllr?]ntlb' (wl ting-gto luert, us °°btai,t9lm"2 ' Le alout Rs %‘;“Une quarrics), Mr. D“jo“!;orz;]i;imc{,]“ (a point 10 the hills relerid w“aog(l;:tat :
pr argillace y the 50 c. . ng about ¢, it m ich w e eopta: ling an . per 100 culne feet - s that the cost of the cement at PDel y :
oportion of clOus lime-st(?blc feet of 10 per c:st tak l s?t:’“’ln» . ; The cost of carriage to A s, i coal were “f““!’ or Rs. 54, i wood. chree woul i
. Theref ay 1n the togﬁ’ containirglf;use ghooti ntoof ¢, u ng alﬁ!me tonl;l averase of | i (ru“‘::nm Arrah to Ca']‘cm‘:;l:;a!};‘il;_\;lcunnl would be Rs. 8 per 100 cubie feet. 4
byd of tocore I draw the quantity of id(;?,ut 30 15, Vhich d-‘:' atum gl :1? 0 eubic ' 'rl e Ly rail Rs. 40- &t would Vo o 087 100, and from Armabto ;
raulie 1i erent st c°.“'~‘1u~' cubie T cont d ne is i y . : hus the cos . - ‘ - ;
ime, the Othones’ i e.,b‘l&:]- that this ic foct of .rof clayt slake, m ime ‘ ( r Corni t of the cement 10 Calcotia would be for= ,
er contai ile one vi ghooti &h P Lcar- }lgt Le . GTriICe = . :
0 30 per yields 19 I3 must ig wag gg 11 M considere] :
e Y g \in deres , ;
Lﬂtg and ml Cr cent, e consi 0 per ce d that the 1 D Rs. F
ay Le tr:;Of . ered ag ut, : hiree to Arrab . . : k
usro,uldb‘;" proq:hc aglo E . ;;rrnh_ to Caloutta A o . 43 . ;
¢ {uto cepong it : erpinat clarges, shifts &e. o0 '
. ry . e ) .
— .
]
: 58 : .
Cost of eement at Debree . 60 1
118 per 100 €. fs., ;
-_ {
f
- N ,4'. . E




-+ -

~ L IR : '
. ey = ~u—~_~_‘,~‘.%,~‘ Yo - .J_q,:..\_"m.'i‘ s f
BT R e e e . ‘-‘Ag_"‘_,.'_.w**—»c-“ -

- < : ‘,,,.,'A“-,-l- - L W

f -

T kg

- PN L M o~ =
L R [ 30 J e e e -
- i' " .

-

1 ss g

. [
: N s as follows :
ca da paratﬂa as
f the works and ap
" he probable cost o v
He Catlmatestt )

Rs. ;

oo . 3,000 .

oL 1,000
' 3 kilns one ves eve .

] . . : : 1 dr)-ing-sbed e :

; .. 1,000
’ 1 set of reservoirs - : 76(:?)
R . j . 2 pug-mills h - e e ;
. o : {ting machine > labe. . ;
See (T vee 8 ‘ . 1 sifting i1l and engine alrcad)' availabe - -
E T 40 T - Soorkey-m! ‘ o et <. 6,350
o 10 o ’ .- |
% — ‘
\ i
e ) . s T * or say Rs. 7,000. o worked,
. Prine cogt see 60 T . One of these kilns, if constantly .
[ 4 , ]w ! Per mouth-
11S per 100 ¢. 1. ‘ ‘
If the cement were gent, Ly water all tho way to Caleutty
Rs. 100. : 1

i e kilo might
s the size of the 2
than enough for the works, ond
is is ly more g
' ‘ This is probably
o
the cost thero woull Le

. ith Q
hine to do Wlt.
. ;iln has something this th
her hand, the size of the (l:yy ou the experiment on this thy
be reduced; but, “’“-thgltltebe better, themf‘;.‘e}’)‘? » ‘
[ y 1% mt ¢ relhianie. |,
alout - Of‘t’he ccl?l(int; ;“rhe results would be m.OI‘ - e
‘ ) ~ Emaxlcr sca ﬁ" a ) L VI
5 culic feet, byt s -
ber culie foot, '

e

The cost at Cawnpore would be—
o ‘ Carriage—

‘
.

Dehbree to Arrah

Arrah to Cawnpore .,
, Termiual charges, &e, ...
v :
i .

ARG e
.

e e w— "7

S—

‘ 1‘\ turn out about 2,400 cupig feet of,
woul. . .

The cost of Portlang cement in Calentt, is Rs, 9
there is alwavs a Wastage of half a cubje fuot, so that the
or Rs. 200 per 100 cubie feet,

b Adding railway charges, the cosy of the same ceme
¥ least. - !

per eask

» comaining
actual ¢yt 5

0stis Ry, ¢

. e .
-

nt in Cawnporg would by s,

29 at .
Thus the relative costs af each Place would be-

Calcutta—

Rs,
Margohi -

re 209
2 ALY
Cawnpore— ’

e 100 ¢ 118
Portland Cement .

Margohi ,, =

These caleulations g

like Rs. 60 per 100 cubi

see 299

s if the cement gq, 1 13
Y exte

eem sufficient ¢, show that o
¢ feet there would Le g ver

. n ba nll’l . . ‘
ostve demang g, it, ¢ bor any thirg

i
b
‘ Portland Cement * . }
l 3:
{
/

3 at its coe

100 per 100 cubie fuet, et

Mr. Dejoux also. reports th

would probat,] 5}':}!& lime Lave not yet :
Heywood, which came from a bLed

¢ buy he thinks it
at same 8pecimens

of kunkyy lima .
somewhere in the Shat s sent Lim Ly C
of the Arrah Canal, appear to form a natury) ce‘me‘:l;ab.xd Digerg t, noy
distrust any natural cement produced

from thig 80UrCE on + 4y incliucd, boweyer he
. . on “F, rather t
in the material, and think that for the Present OPerationg | the wany of b'mm:«-ncity
Margohi stone. . U8 hal i,

. . “ £
coufined 1o tho '
arrant the

;0na gy

nphin

far from the line

I think there is now quite enough tq
cement at Dehree, or in that neighbourhgog
require a cert.in quantity ; and if the
requirements, we shall probably, in

processes, arrive at g really first-rate tement,

On this account I thipk Mer. Dejouy’s roposal 1o Ly )
good one, The Margohi stone is constag)tlypbroug},t uilrlxdt;e:fn?“ mnnufact,,,.y at Dehree a : .
few kilns are built, the manufacture of the cement, cap }e carric:i of U3¢ on 1), Worke; and if a
Fequire)
o v e would be the best sito )
supply of the distriets along th 63 penerally, A4 °{§E::alll=y for o mnnufactoyy for the
for years and sent down to Patna ang other placeg by ¢ 3 ime.gtoy,, a8 Leen quarried
Mr. Dejoux states that, 20,000 to 23,000 maunds gre ann ;l ane, At the prescut time
same materials are found there a8 at Margolj, might Lo f“ Y €xporteq )
that place instead of at Dehree, as the hills are only halroun
appears to be navigalle afier g 2

o Uelter tg Slablish g factory at
A i , ya / ‘
out eight monthsn;‘fleth;b;igt from the river, which “
This point might be settleq afterwards, -
At present I think the facto
Mr, Dej

would be necessa,

It is uncertain whether Dehy

-t

he kj)

He will shortly subr:?' shodg,'&c" Which he conaiders
states that he woy TOpose to greqy th:c: k‘r‘lt“xlcd Feport apy estimates;
Koy kilus, oug 11 ki T o s cori

AYers with gjihp coal op l‘ ¢ other fur coul,
After trial of these, he would event '
t in point of economy and excelleng

cou
resul

-

for fut
X ) ure yy
e of celent, use,

the oue 1,4 Eave the Lest |

\




A

20,

e ew 3 VN L e
von o "

L

———

vk

R e
Tra

AR '
PR o

e~

SR e b st s

>

¢

Vil od
e ot
v

N

7
%rg,’fz e’

A

9 27
Z

o
5 % £
4

RanC o

7
W)y

5

5
;‘.

4

V7

P

Py eerrveIViLY

o

-

a

——F
L
-

-

$

7z
i / !

“

<
y;

———

.
R Y
N
v [y
)
P

Py Rk S

ol

R - . S
.o, A N 4 \‘
e S AR SN, SIS T T o D ety - g
. - i Iy - T B = wv"
PR Sioliedes cwnre i e TV N g s ST
SRS T T AR
- L "

VPP '
' b . /,/
e /0 7 4/& ;'.’—/d‘);)f‘;iff :_),,:
. / /
o i’
r:%‘.f J 7" g
GOVERNMENT oF 1xp14.

PUnLIC WORKS DEpy RTMENT.

IIHHG;\TIO.\'.

\
To

CI‘ (,(.].‘R () )] ) “
N R \ . 4) TR S
Ve 1[1:LIC 0’ S,

I}a{c:l Sl.\ll..n, MR Oy, Ia72
. i2,

I:ﬂ‘ciud j‘ .‘/kmf'&&yf’;’/z .

Ct‘ml’n( un Iiﬁll'{l”‘('
Ve 4 {'
e ~ :
CiT 2896 J A

/ ’
Vool

oot

J ‘ ——h el e et

s, T

e, T

S A

2e

-

) .
.
.
4
<. r’
-
¥
.
h i
R
P
N
X .
1
. .
~ -
&
Ll
,
t
L.
x5
. :
. Lo
) .
\ t
p
ot
D
. .
b B p
4 - '
. ,
oo
DT
T
o :
- H s




i -— A

3;’*-0.-:;;;',~~
-—ns -
-

~ o~

et mea—
-~

ERPEE iy

i
!
i

e e,

AL VR,

i

]

!ty

e e i N UPIIP O W W VIR R e e e




	Copy_of_Image00042
	Copy_of_Image00043
	Copy_of_Image00044
	Copy_of_Image00045
	Copy_of_Image00046
	Copy_of_Image00047
	Copy_of_Image00048
	Copy_of_Image00049
	Copy_of_Image00050
	Copy_of_Image00051
	Copy_of_Image00052
	Copy_of_Image00053
	Copy_of_Image00054
	Copy_of_Image00055
	Copy_of_Image00056
	Copy_of_Image00057
	Copy_of_Image00058
	Copy_of_Image00059
	Copy_of_Image00060
	Copy_of_Image00061
	Copy_of_Image00062
	Copy_of_Image00063
	Copy_of_Image00064

