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Pro'ceerlings of the Madras Government, Public Works Depariment,
17th January 1873.

L]

No. 326. Read the following letter from the Officiating Deputy Secretary to

the Government of India, Public Works Department (Irrigation), to the

| Joint Secretary to Government of Madras, Public Works Department
' . (Irrigation Branch), dated Simla, 8th October 1872, No. 874-I.

IN continuation of this office letter, No. 402-1., of the 20th September 1870,
. . I am directed to forward, for information, copies of remarks by Mr. Dejoux on
Colonel Brownlow’s report on cement manufacture and of that officer’s reply

:; thereto, including the drawing of the machine recommended by him for testing
’ cement. 4
: ¥ - .
‘ } * Remarks on Lieulenant-Colonel Brownlow's Report.
! - - Tue rates estimated by Lieutenant-Colonel Brownlow for cement delivered in Delhi are very
'_ - « Parasroph8.—Cost of Portland Cement in North.Western  COTTeCt 3 but it will not do to calculate on more
* Provinces of India” than four cubic feet of cement in pretty good

order in a cask, as the remainder will be found spoilt during the shipping or during transit from
Calcutta to Delhi. -

I always found an average of four cubic feet of cement in good order per cask.
Accordingly the rate of Portland Cement at Delhi should be 5:G6 instead of 5-2.
I do not quite agree with Lieutenant-Colonel Drownlow as regards the advantage in India of
*¢ Paragraph 9.—Improbability of our being able to make using clay aad pure slaked lime instea.d of clay
in Indin a cement. professing the extraordwary tenacity and chalk. Without considerin'r the increass
b of the Por Jagell in the cost on account of the double burning,
I think the burning is a\ways more difficult in one case thanin the other, and the tenacxty of the
cement is never so gooed. .
If a prejudicial action takes place on acrount of the oxyde of iron, I would advise the use of
clay either entirely free from, or containing a small portion of, it. - .
_ Many cewrent stones in France yielding cements nearly as good as Portland Cement contain
little or no oxyde of iron.

¥¢ Paragraph 10.—Ratio of reduction of strength of Portland In the case of Portland Cement sent’ from
Cement by admixture with sand : limitof costofcement such a distance as England to Delbi, the cement
* manufactured in lndia v
will always lose a certain amount of its strength.
My experience authonzes me to say that it loses, in ordinary circumstances, one-fourth of its
. gtrength, and if left in godowns for six months it will lose at least one-third of its original strength.
oIt _should be borne in mind that the cement casks are always placed at the bottom of the ships
and c\posei to the moistare and d1monoss therein ; that the unloaling in Calcutta is, and will
. always be, done in a more or less careless manner ; and that the great heat of this country affects
the quality of the cement to a certain extent. >
‘Considering the question of the loss of strength in the coment imported from Engl.;nd, my
opinion is that it is possible, if great care is taken in the manufacture, to make in Irndia cements,
artificial or natural, which will be about. the same kind and the same quality as some of the French
cements, which, excepting the Boulogne Cement, possess from one-fourth to one-fifth of less tena-
city than the English Portland Cement of good quality. Such being the case, the cement which will
be marufactured in India may be as good as that received from England ; but, of course, at the
same time one-fourth inferior (for the rcason above adduced) to the ccment of fresh quality used
at Home. :
The rough calculatxgns I have made about the probable cost of cement manufactured in India
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b Pamvrgph 11.—Rough estimate of cost of manufactare in show that it will vary from 1 R“Pee tol Rupeo
India. \ and 4 Annas per cubic foot in the case of artificial
cement, and from 9 Annasto 14\ unas in that of natural cement, .
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In the Bengal ghooting or kunkur stones
I have analyzed 1 found a proportion of clay
varying from 26 to 34 per 100.

This result lm};recsed me with the ides of trying the possibfﬁty of mannfacturing either Roman
or Portland Cement with guch stones, in pulverizjng those which were not too hard, and making
bricks, etc., or in extra burning, in their nataral state, those which sre homwozencous.

I may now safely say that, as regards preliminary experiments, I have already succeeded in
cbtaining slow and quick-setting cements, ;hhough I am proceeding with further experiments on
that score.

Kote to parsgraph 13.
Silics Alamina.

I quite azree with Lieutenant-Colonel

4 Paragraph 13.—Supposing it be decided on to commenes Drownlow as regards Lis propesal to aim first at
manufactaring in India, I think we should aim first at

the utmost sumphicity of machinery snd plantemploged.”  the utmost simplicity of maclinery and plant
necessary for the manufactura.
I am of opinion that the best kind of fuel
for burning Tortland Cement is coke, and will
, “place charcoal in second order.
Dut coal also may answer, as I have seen it used in Fi rance.
AsI am, however, about to try to burn cement with coal I will be able in ashiort time to affurd
a more decided opinion on the subject.

t Paragraph 16 —Fucl to be employed.*

1 do not quite azree with Lientenant-Colonel Brownlow as regards his opinion of using forthe
mixture of materials the dry and German system
inszead of the wet Fuglish,
1t may be said that principally, when usinz pure slaked lime and clay, the German system is
superior to & certain extent, but it is also more expensive, - e
Mr. Reid in his treatiso aboat cement says that the two pnncxpa! mconvemences arising from
the English system are—
1st.~That a mu-h larger area is neces<ary in tbe English system than in the German one,
.and consequently, in a country where the value of the land is always high, itincreascs
to a great extent the amannt of the capital invested in the manufacture of cement.
2ndly.—That it requires about two montha for the matenals in the vats to dry before Leing
moulded into bricks.

Asregards the first point, there is at present in Indm hatdly :ny difficulty in the acquisition
of land under the provisions of Act X. of 1870.
Referring to the second point, I should say that in a country so hot as India, the evaporation

being much more rapid, it is to be expected that the time necessary for drying will be compara-
tively much less. .

# Paragraph 18 —Sketch of process of mannfnczm"i;."

\

1 think the proportion of materials used in
the manufacrure of artificial Portland Cement
will vary as follows :—
Yst. —For artificial cement made of a mixture of chalk and clay—
. From3 chalk and 1 of clay (in meaaure)

To 4 chalk and 1 of clay.

~—In the case of artificial cement made of pure sla].v:d hme and clay—
From 5 lime and 2 of clay (in measnre),
To 5 lime and 3 of clay.

** Paragraph 19.—Sketch aad process of mnnifwtm:"

2nd.

e

Suggestions abrmt manufaclure of Portland Cement.

Except the remarks I have alre
ady made I g
all other points. I would, howey J quite agree with Lieutenant-Colonel Brownlow on

er, adnse as the
treatise of Mr. Reid og coments, . regards the details of manufacture, to follow

2. Kilns—
tlne.—As regards kilne for a #mall factory. I 'would advise their construction according

to the sketch !
| ue . ; (Figure 2) of Mr. Reid's book, but mahng them one-tlm-d smaller and increasing
elg t of the tapenng dome by three feet. <
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3. Experiments.—1 would advise the construction at once of a small kiln, as per sketch
annexed for the trial of samples of different kinds of lime and clay in various proportions ; ; the
balls for samples may be wade of clay and chalk, or lime reduced in impalpable powder and mixed
in water in a tub : the water is on the following day to be removed by decantation, and the
substance is then to be exposed to the sun uutil the evaporation reduces it into a plastic paste ;
with this balls may be made about two inches in diameter and dried well ; these balls may then be
burnt, and, when reduced to powder, a stiff mortar made with the cement thus obtained, which can
be tested under water by means of .the Aiugille of Vicat. >ome cakes or balls made with this
mortar may be left exposed to the air. )

;l 4. Natural Cement.—In France the Fngineers have been using for several years cements

roceeding from the burning, in the same way as for Portland Cement of marly clays of different
{mds ' -
' I have already found from the hills of Margohi and Rohtas, near Dehree, in the Soane Clrcle,
two kinds of clay, which (mixed together in cerrain portions, and at times with a feeble addition
of pure clay) will yield Portland and Roman Cement. I send some samples of these for transmis-
gion to the Chief Engineer to the Government in the North-Western Provinces, and would like to
know if clay of similur descriptions cannot be found in or near the lime quarries in the North-
Western Provinces ; and, if so, I would desire on~ cubic fuot of each sort to be sent to me.

Every sort of clay giving a strong effervescence with hydrochloric acid may be considered as

ma.r]y clay, and may be found uscful in the manufacture of cements.
The analysis of the sorts of clay of which I send sawples give the followmv results :—

-~

L Carbonate of Lime ... . 6065 . Carbonate of Lime ... ... 80-00
C Do. of Magnesia ... 1435 | — | Do. of Magnesia traces,

& ¢» | Osyde of Iron . Leloue? = = but not appreciable.

EEJ Clay { illhcai } gy P Oxyde osf.ll_ron do. do. do.

2 umina. = Clay { 11ca. } 20:00
e Sand .. 100 = Alumina. §

‘E . . - Sand .., 0 00
f. Total... 100-00 Total... 10000
{

5. Cement of Doulogne.—The best marly ¢lay used in France is that found in Boulogne,
vith which Messra. Demarle and Co manufacture a cement in high demand in France,

‘I have been using it in large quantities for three years in the manufacture of artificial stone
Coignet's system), and found it even sensibly better than the Portland Cement of Messrs. White
jrothers, which is considered as one of the best sort in England.

. The Boulogne marly clay contains from 19 to 25 per 100 o'f clay.

Every sort of clay containing more than gne-fifth per 100 o sand is to be rejected.

To be certain of a good homogeneity, the clay is pulverized and mixed with wtaer in véts, the
ater is then removed by decautation, and, the clay being thus, by evaporation, in a sufficiently
Aiff state to be moulded, balls are made of it and burnt in a kiln up to a white heat.

E The white heat is necessary for the spreading of the bad parts, which are picked and rej'ected
)u'efully after the burning. !

i

| The cement is afterwards ground in fine powder and sifted through a sieve of 60 meaches
; one inch. '
1 6. Cement in the neighbourhood of Paris.—Sometimes clays may be found homogeneous
jough to enable their being burnt without the process of either pulverization or washing. The
ay found near Paris containg about the same proportion of silica and alumina as that of Boulogne
1ch descriptions of marly clayare found (in beds) close to the beds of gypsum (or sulphate,
‘lime) ; great care must, however, be observed in selecting them to “avoid the mixture of gypsum
ith them. These may be burnt in their natural state and treated after the same manner as the
ment of Boulogne.

. The best factories are those of Messrs Barhier and Co. at Pans Chronne, and Argentem}
essrs. Slacker and Letellier at the Butts Chanmont, the Moulineaux, and the Rainey.
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Tused theso cements, ‘particularly tbe £rit sort, for the buil
in Paris, and foand it pot ‘mnc.h‘kinfer_ior to vihe" English ‘f‘?"ué’l d,
7. Harly Cloys—1 feel ‘almost sure that marly clays of about the
those of Bouoguo or Paris ‘may o found ia .the protimity of
eristing in Iudia, md‘l“’ﬁ_‘“’o'the“f‘ffﬁ{lhl & carelul search will enable
matrisls well alspted for the manufactare of eement, and producing & ceracat

artiﬁcialce!iueng,:_» IR R \

8. L‘—u!kof cach mater lal vequired for cxperimenta.As regards the quantity of materialy - |’
which will be required for experiments, 1'think for the manufactare o
feet of lime-stone and two of clay of each sort may Le sent, and if st
to b matural cement etones, aro fouad in the Sewalik Range, a eubio f30t of each kind aill g o

the present.

Szaroan, No. 138, Baruagrarea Roap, e, (Signed) P, DZJOUX,
- Sth June 187‘2._ = ﬁ..‘:_‘, - } ’

3’0'5 by Lieutenant-Colonel I, 4. Brownlow, R, E., Qficiating Chief Enyineer of Irriga-
tion Works, North-IP estora Pravinces, on Mr. D-jouz’s remarks on Lieutenant-
Colonel Brownlow's report on marufacture of Cement sn India, dated 15th July
1572, No.1,516-1—C.- | .. :

Use of pureslaked lime instend -of chalk—1 réct;rr;mcndcd this because we have no chalk

in this part of India,

an impalpable powder. Itisonlya question of economy, and the cheapest process should be adopted.
Useof clay, free from oxyde of iren.~The supposed jrejudicial action of oxyde of iron ie,
23 will be seen from eonclusion of paragraph 13 of iy report, moro than doubtful, and the action

which takes place in

“chalk (sce paragraph

nation of my rema_rk that a cement of the same tenacity as Portland could not most probably be .
produced in Indis, whers T proposed to use slaked lime instead of chalk, so that I do not thivk K
clay should be rejected because it contains oxyde of iron g0 Jong a8 the proportion docs not exceed

fifteen per cent. -

Loss of strength t’n‘n’mporléd Portland Cement.~r, Dcjoux’s experience secms to decide
the question in favour of manufacture jn India, =~

Process of manufacture. —Whijl
- of Mr, Dejoux,who bas a practical kno
to the adoption of the ** wet ™

these Provinces, for about four
largely adulterated by sand an
the rainy season the evaporatio
there can, I think, be no doub

factare.

Testing the burnt ce
I would remark—first, th
strength of the mortar s
Panied by inferior haag
experiments quoted by

setting cements gave

" General Gillmore giv
any simple device for
The test propssd by me i
largaly on the Continent
Vicat's needle, . The a¢
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dirg of several miles of #Cwep

.
ol e 4

8Ame composition ag .
many lime quarries noy E
the discovery of
38 expensive thap
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Ez. Engr., Cement Erperiments Division,
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‘and I think burning the lime-stone will be found cbeaper than grinding it to
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the bun_ﬁng of Portland Cement between the oxydo of iron in clay and the ‘5
9 of my report), is understood to be most beneficial. I alluded to it in expla- . 1

-

s
£33
»

e maintaining my opinions with some diffidence against those
wledge of Lis subject, I would suzgest, as a further objccticfn
or-English system of mixing the raw ingredicnts of ccment, that in
montbsin the year, the mixture in the settling reservoirs would.be
d organic impuritics driven on to it by the wind, and that dul:mg
n would be even slower than in England.  Although more expensire,
t of the superiority of tho German over the English system of manu-

va % e h . -
.

—~
*

.
®

”;eﬂt--Regardihg the use of the Aiguille de Vicat for this purpos¢,
atitis only a testof rapidity of setting, and gives no idea of cohesive
second, although remarkable quickness of sctting is not necessarily accom-
188 and sirength, yetit is somewhat curious that within the range Of.
General Gillmore in bis treatiso on Jimes and hydraulic cements, tho quickest
ultimately the worst, and the slowest sctting the best, results; third, that
e3 it a9 his decided opinion that the needle test is far less reliable than
trying the cohesive strength of the mortar when ten or twelve daysold.
D Paragraph 12 of my report is that universally adopted in England, _a“d
88 well, and I, thereforo, strongly maintain its superiority over Monsicur
¢ompanying sketch shows an excellent form of testing machine and a better

.
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Droceedings of the Midras Government, Public Works Depart'ment,
17th January 1873.

pattern of mould for making up the bricks to be tested than that shown in paragraph 12 of my
report. They are both taken from Mr. Grant's admirable paper on Portland Cement (see Proceed-
ings of Inst. C. E., Vol. XXV., Session 1865-66).

I,:Io. 327, OrDER THEREON, 17th January 1873, No. 163.

~ Coxnrunicatep to District Engineers
TRRIGATION, No. 27. in continuation of G.O., No. 2,622, of
. 2nd November 1870.
(True Extract.) )
(Signed) J. MULLINS, Lieut.-Colornel, R. E.,
) Joint Secrelary to Government.

de

To District Enginecrs.
To the Chief Engineer for Irrigation.

Exd. A. §. Rodgers]
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