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THE extent to which Porfland Cement is required for Public Works and
construction work generally in India is shown by the Imports which, for the
“three years prior to the War, 1912-14, averaged about 3,000,000 cwts.
per annum, of which 84 per cent. came from the United Kingdom and the
balance from Germany, Belgium, Italy, Austria and Hong Kong  Until 1914
the manufacture of cement under up-to-date conditions had not been started
in India, although a small amount of cement of fair quality was being made
for local use in one or two places, but within the past three years a few firus
have installed modern plant and started manufaeturing cement by scientific
methods. Users are naturally prone to look askance at a mew product of
Indian Manufacture and often proferred to purchase well-known brands of
British-made cement, even though =~  ° Tt e e
War conditions have rendered :
and have not only given an im., R .
naturally attracted fo the market Japanese and other brands of various grades
and gualities.
This report deals with the manufacture of three principal brands of Indian
Cement which are :— .
(1) Bundi “B.BB.” Portland Coment manufactured by the Bundi
TO0 T e d Mrevont Oamnane Limited, Lakberi (Manag-
o " Company, Bombay ;
[ . b and Industrial Company,
i o e *lessrs C. Maedonald and
. Company, Bombay) ; and .
(8) Porbandar ‘?Ganapat{%srand ” The Tndian Cement Company Limited
(Managing Agents, Messts. Tata, Sons and Company, Bombay),
all of whom mapufacture a high grade cement under modern  scientific

conditions, N
Cement may be defined as a compound consisting chiefly of silicates an%
sluminates of Jime produced by the calcination to incipient vitrification o
2 mechanical mixture of chalk and clay or any other material which contains
the same calcareous and argiliaceous materials in suitable proportions.
Whatever thé method employed maysbe:three distinet operations :l.ru necESsatxg;
and the object of each particular process is to perform theso opera 1pbz}s ol} fbe
particular raw material at hand as efficiently and cheaply as possible. e

R Totios h terials, (2) Conversion of the raw
timate admixture of the raw materials. (= r
@ xllzlg?erisl by calcination info the necessary chemical comp«i’llxndgt.
(3) Reduchion of the burnb produet to a fine powder to enable i
to set and harden in the presence of water. bl tho chemi
3} als i to enable the chemi-
timate admixture of the raw materials is necessary 0 € :
cal c(:)[xl:lué?xl]it?oi nf{]un'ng burning to beas complete and umforn:tl ni posgxblee;
To ensure this it is necessary to pulverise them so that 80 per cent. to S0 p
638 L M, B().
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cent. will pass through a sieve containing 82,400 holes to the square .inch
(180%180 mesh). 'The presence of coarse particles in the raw meal or slurry
leads to unsoundness in the finished cement if normally burnt, or necessitates
overburning to enable the coarse particles fo combine, causing a weakened
cement as a result of the excessive calcination. Where the raw materials
are soft marl, chalk, or clay, comminution- can be done ata much lower cost
than in factories where bard limestone either pure or of the argillaceous variety
is used. Little imagination is required to realise that the reduction -of
what are practically boulders of rock to an impalpable powder necessitates
the use of considerable power and causes expense in wear and tear to the
grinding machirery employed.

The three brands mentioned above are all made from hard raw materials,
and reduction in "each case is made in stages. The first reduction is made in
crushers of the jaw type which break up the stones into pieces which will pass
through a ring of 24" diameter. The second reduction is made in a kominor or
ball mill which is a cylindrical druwn containing several tons of hard steel balls
which, when the drum is rotated, crush the stones by impact reducing them to
the texture of coarse sand. By a sieving device inside the ball mill particles
sufficiently ground are passed out of the mill and the balance is returned
to the body of the mill for further treatment. The final reduction takes place
in a tube mill consisting of a long rotating cylinder containing ovoid flint
pebbles or special shaped pieces of steel. In this mill the material is ground
to powder by the attrition of the pebbles or steel “nibs.” The treatment of
the calcined product or clinker after it leaves the kiln is precisely similar
except of course that preliminary crushing in a Jaw Crusher is not required for
rotary kiln clinker.

'The percentage of lime has an important bearing on the strength of the
cement Speaking generally the higher the lime content the stronger will the
resulting cement be. On the other hand “free’ lime, viz., lime uncombined with
silica or alumina, causes “ unsoundness”’ and it therefore follows that with raw
materials ground small, intimately mixed and well calcined, a larger proportion
of lime can be allowed with safety and the strength of the cement will be
greater. TFormerly calcination was carried out in intermittent vertical ¢ Cham-
ber ” kilns, but these have been almost superseded by the inclined rotary kiln
which permits of more complete control of the temperature of ealeination than -
is possible with the intermittent kiln and burns the raw materials more com-
pletely and uniformly. Rotary kilns are in use at both Katni and Bundi.
Continuous kilns of the vertical type are in use at Porbandar and offer certain
advantages. In Kilns of the Chamber type dried “ Raw Meal ” is fed into the
kiln with layers of coke between. The ash from the coke appears’in the
ficished product raising the proportion of silica and alumina appreciably. This
is compensated for in proportioning the ingredients of the raw ieal, a higher
percentage of calciuin carbonate being allowed. Sulphur from the coke also
appears as sulphuric anhydride in the cement and acts in a similar manner to
the gypsum which is added to rotary kiln cements after calcination. In the
old chamber kilns the ash did not penetrate to the interior of the clinker and the
product was irregular. This defect is remedied to a great extent in the Trachsler
Patent Kiln in use «t Porbandar by incorporating a certain amount of ground
coke with the Raw Meal briquettes. A more uniformly burnt clinker also
results from the use of this patent kiln than is possible with the ordinary
vertical kiln  In the Rotary Kiln the raw material, whether it be wet in the
form of slur~y or dry as*“ Raw Meal,” is fed direct into the upper end of a
long inclined rotating cylinder, through which it slowly progresses, continually
increasing in temyperature until it reaches the calcining zone at the cther end
of the kiln, tbe temperature at this end being maintained by a burner using
sonl dust oil fuel, or occas.onally producer gas. The first named is used at
both the Katni and Bundi Works. The products of combustion pass through
the kiln and out at the upp>rend. The clinker after calcination falls into a
cooler through which the air necessary for combustion of the fuel passes on its
way to the kiln  In this way the clinker is cooled and the whole system is not
only cortinuous, systematic, and easily controllable but to a certain extent
regeunerative. A large proportion of the products of combustion pass away, and
such portion as remaius is incorporated uniformly in the finished product. -
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works ave situated amidst hilly "coﬁntry about 3 miles from Lakheri .S’ration
at an clevation of about 750 feet above sca level and are conneeted with the
Bombay, Baroda and Central India Railway by a narrow gauge light railway.

Staf) and Labour.

The staff includes the Manager, a Chemist, an Engineer, and Burncs,
all of whom are Turopeans experienced in cement marufacture, and office
assistants, the latter being Indian clerks chicfly obtained from Bombay and
Madras Presidencics.

Raw Material.

Limestone.—There exist large quantities of argillaceous limestone and
semi-pure limestone containing various percontages of ealeium carhonate. These
varieties of limestone aro blended together to give the correct proportions of
lime, silica and alumina. The extent of thesc deposits is enormous, the out-
crop extending for several miles along the foot of the hills adjacent {o the
Works. ‘The quarries which are being worked al tho present fime are situated
about # mile from the Works. 'I'he limestones are hard and free from impuri-
tics and none of the quarried material needs to be discarded. The initial
mixing of the stone takes place in the quarry and the final adjustment is
made in the raw mill according to tests conducted at each stage of the process.

Gypsum.— Gypsum is imported from Jodhpur and Rerwar, and a small
gquantity is added to the clinker during the process of grinding to correct
seiting time.

Olay — Clay does not exist except in very small quantities and is not
used or needed in the manufacturc of this ceinent, argillaceous material being
present in the limestone in the requisite proportions.

_ Coal.— The coal used isfrom the Bengal coal-ficlds and other selected
mines.

Description of Plant and Process of Manufacture.

The cement is manufactured by the ¢ Dry Process.” The plant consists
of a raw mill, rotary kiln, coal mill, cement grinding mill, power plant, and
cement store. The machinery and plant used is thoroughly up-to-date and
of recent design. The quarried sione, after leaving the quarry, is conveyed in
tip wagons holding 25 c. ft. cach to the raw mill. Any surplus stone quarried
1s conveyed to a dump or store which provides a supply ol average stone of
all grades for use during the periods of shortage of labour. At the raw
mill the stone is dumped intoa jaw crusher having a capacity of 7 tons per
hour, from which it passes by an clevator to a reinforced concrete hopper.

This hopper feeds 2 large kominors or ball mills, containing & tons of
steel balls each, in which the crushed stone is coarsely. ground. The coarse
i;round. material is elevated and distributed for storage and mixing into three
arge silos.

At this stage the material is tested every hour for the calcium carbonate
(Ca Co’) content, any necessary adjustments being made by the introduction
of high-limed or low-limed stone as the case may be into the crusher. Provided
the average of a series of tests on the material gives the correct percentage
of Ca Co, the distribution and mix in the silos brings the whole material to
the average percentage of Ca Co,.

_ The rough ground material is then .conveyed and fed into a tube mill
which reduces the material by -attrition to the necessary fineness of division.

Analysis of raw meal— Per cent,
Loss on ignition . . . . . . . 8402
Siliea . . . . . . . . . . . 167
Iron Oxide . . . . . . . . . 0'9
Alumina. . . . . . . . : . . 2:8
Lime . . . . . . . . . . . 435
Magnesia . . . . . . . . . 138

Total 99



After passing through the tube mill the raw meal is fed }
series of three _;ilos _wﬁere a further mixing of the materieal i?;oﬁigzttl;f;
takes place. This finished meal is stored and fed to the kiln when required,
and it will be seen that & very complete adjustment of mixture takcs place. ’

The material is conveyed from the raw mill to the rolary kiln by screw
conveyors through a measuring machine which regulates the amount of meal
fed into the kiln. As the meal is in a dry state it passes through a damping
machine from which it drops through a feed pipe into the kiln, The added
moisture is about-12 per cent. by weight, and is only necessary to prevent the
finely ground material from being drawn up the chimney before it bas the
opportunity of proceeding down the kiln to the burning zone. The rotary
kaln has no special features ; it is of the ordinary type of dry rotary kiln 175
feet long and 9 feet diameter,

From the kiln the clinker, which when thoroughly burnt, has a tempera
ture approx, 2800° passes through a cooler situated directly under the kiln
from which it emerges at a temperature of 100°—150° F.

The firing of the kiln is by meaas of finely ground coal dust which is
blown in at the firing end of the kiln ~ The coal is first fed into a roller mill
which breaks up any lumps present.

From the roller mill it is elevated and stored and later passed through a
drying cylinder where it is dried thoroughty befors passing to the tube mill for
final grinding, It is essential that the coal should be dry as damp coal causes
the mill to clog.

Analysis of clinker— Per cent
Loss on ignition . . . . . . . .2
Insoluble matter . . . . . . . ]
Silica . . . . . - . . . . 254
Lion oxide . . « . . . . . « 16
Alumina . . . . . . PR . . 43
Lime . . . . . . . . . . . 667
Magnesia . . . . . . . B R R
Total . 1000

The Cement Bill consists of a ball mill and tube mill with the necessary

elevators and conveyors. About 1} per cent. of gypsum is added during this
rocess to correct se{ting time. The finished cement passes along o screw

elevator to the cement store and bagging shed
F ™ ©4 % w2102 T Tnnd into hags, which after being filled
-7 t adjusted. The bags hold 188
1bs. e. . of very strong wovex.xd]]ute. :
SRV 4 ‘ s .
i is used in tying the neck of the bag which cannol
§PECM1 Iﬁtgf“‘jir‘eﬁts't‘?g '-lsﬂ‘-l:ehdpngr useless for further usg, thus providing
+ Asa protection against weather
. ([ wagons, Bags ae less expensive
than casks and unless exposed to ramn or subjected to rough handling or long
sea voyages are quite suitable for the purpose.

at present existing is 26,000 tons of Portland

are w

The capacity of the works as
Cement per annum,

~—Sampling and tests are carried out at the works

Testing and Sampling.ufactura and during the packing of the finished

at each stage of the mani
cement. . R
€38 L. 3. B().



GOVERNMENT TEST HOUSE.

Avirorg, CALCUTTA.

-

REPORT.
Britist Sranpanp Trst ror Portuaxv Comint, Buvpr Coupxt Conrane’s Wonks,

Name and Brand of Cemeni—* B. B. .7 Portland Cement.

— Resulta obtained. Standard (1016).

1.—Tinencss of Grinding—

Acsidue on Mesh, 160 % 160 10°0 pur cent | Not more than 14 per cent.

Do. T0x 76 . . 0t " Ditto 1 '
2.—8pecific Gravity . . . . 817 Not less than 3:10,

8.—Cliemical Composition—

Proportion of limo to Silica and Alu- Between 2+85 and 2:0.
mina.

Insoluble Residue . . . . Not more than 15 per cent.

Magnesia . . . . . e Ditto 30,

Sulphur calculated as 8. 0y . Ditto 276,

Total loss on Ignition . . . Ditto 30 5

4.—Tensile Strength (Neat) . .

7 days (average of G briquettes) 1bs. 710 Not less than 450 1bs.
(=Ws.)
28 days ( ditto } Ibs. 767 Do. W+ 3020 =706,
6.—Tensile Strength (Cement and Sand)— ’
7 d(z{%:s )(average of 6 briquettes) lbs. 320 Not less than 200 lbs.
28 days ( ditto ) Ibs. 127 Do. W, + H\’{,'l”o = 351.
6.— Setting Time—
Initial . . . . . 130 mins, Not less than 30 mins.-
Final . . . . . .| About 34 hrs. | Not more than 7 hrs.
Classification . . . . Slow.
7.~~Soundness—

Expansion after boiling 6 hours in
LeChatelier Mould.

(¢) Cement agrated 24 hours . 1} mm, Not moye than 10 mm.
(?) Do.  7days test (e) having Do, 5 mm.
failed.

’Proporﬁon of water used in gauging —
(@) Neat briquettes . & ae e . 21 t
(8) Cement and Sand briquettes . ; ; . 81 por cent

Temperature during period of testing . . . . . . 76°~8',5°F.



N
GOVERNMENT TEST HOUSE,
ALIrORE, CALCUTTA.

REPORT.
Bririsg Sravoarn Test ror Portrano Cevexr, Buvor Crueve Coxrawr’s Wosrs

Name and Brand of Cement—“DB. B B.” Portland Cement.
Nature of Sample—Taken from Storage Dins,

— . Besults obtained. Buandard (19151,

1.~-Fineness of Grindinge—

Residve on mesh, 180x 180 106 per cent. | Not more than 14 per cent.
Ditto T6x 76 . J 01, Ditto 1, .
2.~Speciic Gravity .« . . . 319 Not leas than 3:10,

3 — Chemical Composition—

Proortion  of lime to silica and Between 2:85 and 2 0.
alamina.

Ineoluble residue . P . - Not 1more than 1-5 per cent

Magnesia . . . . . . Ditto 30 ,, ,

Solphur calenlated as $ Oy« . s Ditto 275 ,, .

Total loss on ignition . . . Ditto 0, ,

4.—Tensile strength (Neat)—

7 days (aveisge of 6 briquettes) 606 Not less than 450 s,
e { =%, ).
26 days (average of 6 briquettes) Ibs. 750 Ditte W +_‘_.*°-°°°=753
\l
5.—Tensile etrength {Cement axd Sand)—|
7 days (average of © Lriquettes) 402 Ditto 2001bs
tbs. (Wa).
. o ., 10,000
28 days (average of briqueltes) Ibs. o 512 Ditte W 4 —“._em

8.—Setting Time— *

|
.
Initial , - . . B . 110 mins. i Not less than 30 mins
Final . . . . .| Under 7 hours ! Not more than 7 hours
Classification . . . . Slow E Not less than 3 houre.
7.~ Soundness— E
Expansion after boliog 8 hours in |

LeChateher Mould —

{a) Cement gerated 24 hours . 05 mm Not more than 10 mm

) o Tdays Test (¢) baving Ditto 5,
failed.
i
Troportien of water ured in gasgieg=—
(-)émbrlqasuu“ PR e e i‘g;«m(
b Tad Sand Dibgurites . et .
@) Coment wad Sandbrimiies o0 L D 0w
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Remarks —Regular monthly samples of this Company’s cement have been
tested by us over a period of mearly 2 years and have shown that this factory
not only produces a cement equal to the best British brands, but what is even
more important produces a cement which is very uniform in quality.  Tests
over the whole period show but little variation in any characteristic. = This
is a feature of no little importance. No sample has been found to have
a quick setting time. The high results recorded for the sand-cement
tensile strength call for some comment. Not only are the results fo.r the.7 days
tests 100 per cent. higher than the minimum demanded by the specification but
the increase of strength at 23 days is 110 lbs. (the minimum increase being
25 1bs.) which is 440 per cent. greater than the minimum required increase.

Taking an average figure for the period during which the present plant has
béen in operation I find that the tensile strengths are as follows :—

.8.8.
Neat. Req}éirg;ngx.lts. Sand and Cement. Reqzirements.
7 days = 736 400 Ibs, 7 days = 382 200 bs.
28 days == 703 790 lbs. 28 days == 483 408 1bs.
Increase = b7 54 los. Tncrease== 101 26 lbs,

Due allowance being made for the higher temperature of testing in India
(see general reference to this at the beginning of the report), the effect of which
is to hasten maturity and therefore give somewhat higher resulss for tensile
strength the fact remains that the results achieved by this company are exceed-
ingly good. The sand and cement strengths for *“ B. B. B.” Cement bave
never been exceeded and rarely even approached in tests made by this depart-
ment of English cement. . .

The Company have the advantage of excellent and extensive deposits,
machinery and organization are thoroughly np to date, and the most careful
system of analysis and check is observed at every stage of the process.

Ter Karni CemeNT AND INDUsTRIAL ComMPANY'S WORKS, KATNI, CENTRAL
Provivces.

The works of the Katni Cement and Industrial Company are situated in
Tikuri village, which is owned by the Company and occupies a very favourable
site lying close to the main East Indian Railway line 2% miles distant from
Katni Junction, where are also branches of the Great Indian Peninsula and
Bengal-Nagpur Railways.

The erection of the works and the installation of the plant was completed
in October 1914. Manufacture for the market commenced in earnest in 1915
and production has inereased and is increasing, rising from 13,000 tons in 1815
to 81,000 tons in1916. The output this year will be still greater. The,cement
plant was designed and constructed by Messrs, ¥ L. Smidth of Copenhagen, a
Continental firm of repute’in the industry, the machinery being driven electric-
ally from energy obtained from Turbo-Generators. The electrical equipment

was supplied by Messrs. Siemens Bros. Steam is obtained from three sets of
Babceek and Wileox boilers of 850 H. P. each. «

Labour.—Native labour is obtained mainly from the swrounding district
and may be taken as fairly constant except at such times when the crops are
being harvested and sown. When the quarries are in full operation the Com-

pany employs about 2,000 labourers and houses for a large number of them are
in course of erection by the Company. ‘

Raw Material.

Water is obtained from a river about half-a-mile from the works. The
wateris pumped through 18” diameter pipes into a large storage ferro-concrete
reservoir which has a capacity of 11 million gallons and stands 185 feet above
the works. The water is soft and has no corroding action on the boilers.

_Limestone~Large supplies of limestone are to be found in the immediate
neighbourhood and surrounding country. The quarries from which the
limestone is now being excavated are situated about £ mile from the works,
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" The limestone s broken up by pick and by blasti i
1 y and i
to the quarry, Ioadeq into small tip wagons ufy 16 e.ft gapucit?:x:g rl{ncr{l’fx};g
on a narrow gauge railway to the crusher or storage ground. -

The method employed is expensive owing to the heavy overburd i
averages 35 ft. and consists chiefly of clay. Cost :oyuldwlfeuc:):s?d:r:llﬁ!;
reduced and the output increased by the use of mechanical means, such as the
use of steam shovels, deep blasting and the Tellerage system of transmission
from the quarsy to the works; by such meaus the storage of largo quantities
of limestone dircet from the quarries to the mouth of the crusher could with
advantage be made, thus providing against possible shortagoe of labour.

Analysis of a sample of Katni limestone :—

Per cent,
Loss on ignition . . . . . . . . . 884

Ingoluble matter . . . . . . . . . 62
Soluble silica . . . . . . . . 381
Tron oxide . . . . . 0B
Alamina . . . . . . 19
ime . . . . . . . . . 418
Magopesia . . . . . . . . . « Is
Sulpharic anhydride . . [ .

Total, . 994

Clay.—The supply of clay is practically incxhaustiblo and is rich in silica.
As the wet process ot the manufacture of cement is adopted by this Company
jt is necessary to reduce the clay by passing it through a wash mill to a con-
sistency suitable for pumping direct to the kominor where it is mixed with the
limestone.

Analysis of clay :—

Per cent,
Loss on ignition . . . . . . . . . 104
Silica e e+« o+ ., 833
Tron oxide . . . . . . atb
Alumins . . . . . . « 197
Lime . . T T T
Magnesia . .. . .« . S
' : Total . 987

Gypsum —Gypsum used is to regulate the setting timo and is added in
suitable proportions during the grinding of the clinker,

Analysis of gypsum :— reret,
Loss on ignition . . e . « o« . 208
. Tosolable matter . . . . . . . . . 22
Soluble eilica . « . . . . . . . o7
TIron oxide . . . . . . . [
Alumins . . . . . » ]
Lime . . e e e e e e e e 311:
Magnesia . . . -. ' . : g s

Salphurio ashydride

1 —The class of. coal used hera should bo as far a3 obtainabie 1st class
with Eol:igh Z-Flox-iﬁo valuc and a low percentage of ash. From 27 per cent. to
30 per cont. of conl exclusive of that which is used in the power house is burat

yper ton of cement, it is therefore one of tho chief expenses connected with

cement manufacture.
Process of Manufact
process. The limestone al
638 L X, Bio)

ure—~The cement is manufsctured by the wet
rriving in tip wagocs from the quarries or storage
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depbts is first dumped into a jaw crusher from which it passes- up in ah
elevator to a reinforced concrete hopper over the kominor into which it is fed
by an automatic feed table. .

The clay is added_to the limestone in the kominor, and the percentage is
automatically regulated. :

The mixture on passing through the kominor is again raised by a spiral
conveyor to the tube mill where it is reduced to a fineness which ensures an
intimate mixture of the lime and silica, ete., in the raw materials.

From the tube mill the slurry, as it now is, is passed by “spiral conveyors
to four correction bins in which revolving stirrers keep the mixture continually
in motion. - The slurry is here finally tested and any corrections in the mixture
are made hefore being passed on to the feed mixers for the kiln in which there
are also stirrers. The slurry is now ready to be calcined and is pumped up to
tbe rotary kiln into which it is automatically Ted. The firing of the rotary kiln
is by means of coal ground to an impalpable powder fed in at the firing and
under forced draught. .

Analysis of fire brick used in lining of the rotary kiln :—

Per cent,

Lioss on ignition ’ oo e v 04
Si]ica, . . . . . . . . . . . 76'9
Iron Oxide . . . . . v . . . 0'4‘
Alumina. . . . . . . . . . B 21-2
Lime . . . . e . 0'3
Magnesia . . . . . . . 03

99'5

,
——

The clinker coming from the rotary kiln is passed through a' rotary cooler
into which cold air is forced. The clinker enters the cooler at a temperature
of 2000° F. and leaves it at 150° to 200> F. S :

The clinker after leaving the cooler passés doin a shoot into an elevator
which raises it to a hopper situated on the clinker gantry where it is automa-
tically loaded.into. tip -wagons and weighed and then.conveyed to the clinker
shed where it is stored. From the clinker storage shed the olinker is conveyed
in tip wagons to an elevator which again lifts it into a hopper above a ball
mill which consists of a eylinder revolving around a horizontal axis with
perforated plates around the circumference. The grinding is effected by means
of steel balls which roll on the lower part of the mill and fall from plate to
plate as the mill revolves thus crushing the clinker. “The crushed clinker is
thrown on to sieves on the periphery of the mill, that which is fine enough
passing through and the residue returning automatically to the mill -as it
revolves for further reduction. The powder on passing through the ball mill
is finally reduced in & tube mill to the fineness required ‘in the finished cement.

The Portland Cement is now elevated to an automatic weigher and from
there to a continuous belt conveyor into the storage bins. During the passage
of the cemént to the bins by the belt conveyor small quantities'are mechani-
cally picked up and dropped every few minutes into a tub whichi when full is
brought to the test room for analysis. - + < =« v

Analysis of 'Katni cement from samples taken by Superintendent of TLocal
Manufactures i~ - ' ‘ R L

) Per cent,

Loss on_ignition . . . . . . . . . 19
Insoluble matt’er [} . . . . . v . . 0.2
Soluble silica . . . . . . . . 196 )
Iron oxide . . . . . . . . . 81
Alumina . . . . . . . . . . 8-8
Lime . . . . . . ‘o . . T . 6 *
Magnesia . . . . . . %3

Sulpharic anhydrid ) ) . . U . .22

13
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GOVERNMENT TEST HOUSE.
ArtporE, Carcurra.

v

- REPORT. .
Brinsn Sranvaro Test ror Portranp Crveyr,
Karnr Cryexr Coxpant’s Worgs
Name and Brand of Cement—Katns (Sample 4).

{Selected by Superintendent, @ t Test Hoase, p Uy on his ingpection.}
_ Results obtained, Standard (1915).
1.—Finepess of Grinding— -
Residue of mesh, 180 x 180 o] 7:0 per cent. [ Not more than 14 per cent.
Ditto 8% 16 Jo, Do T,
2. ~—Specific Gravity . . - . 315 Not less thar 8 10,

8,—Chemical Composition—

Proportion of Lime to Silica and

lomine,

Insoluble Residue B
S

Between 2 85 and 2°0.

Not mare than 15 per cent,

Neat brige

(b) Coment sod spnd briquetten

‘
Temperataro during penod of tatig + o+

,

Magnesid P ..-. Do. 80 ,,
Sulphur calenlated as 8. 0y . . e > De, 275 ,,
Total loss on Ignition Do 80 5,
4,—Tensile Strength (Neat}—
7 days laverage of 6 briguettes) 684 Not less than 450 Ibs.
Ibs. (=Wn).
28 days ( do. ) bs. 787 Do. W, 4 ﬂ‘-‘?:ﬂ = 142
§.—Tensile Strength  (Cement and
and}).
7 days (average of 6 briquettes) 356 Not less than 200 Ibs.
Tbs. (W, )
00
28 dags ( 2. s, . 405 [Da. Wy 4 14000 = ass,
. ]
8.—Setting Time— t
Initial o . . o . 74 mins Not less than 80 mins.
Final . . . .| Under 7 hrs, |Not more than 7 hre.
Classification » . . « . Slow.
7. ~—Soundness—
Expansion after boiling 6 hours in
LeChatelier Mould.
(a) Cement gerated 24 hours 2 mm, Not more than 10 mm.
(8) Cemext 7 days test (a) » Do. 5 mm,
having failed. R
Proportion )of water nled Ta gauging— . st

ek,



GOVERNMENT TEST HOUSE.

ALIPORE, CALCUTTA.

" REPORT.
BriTisH STANDARD TEST FOR Portr.AND CEMENT.

Karni CeMesT CodpaNy’s WORKS.
Name and Brand of Cement—Eatni (Sample B).

(Selected'by Superintendent, Government Test House, personally on his inspection.)

Results obtained.

H

Standard (1916).

1.—Fineness of Grinding—

Residue on mesh 180 x 180

18-5 per cent.

Not more than 14 per cent.

Do. 6%x76 . 08, » » 1,
2.~—Specific Gravity . . . g 0811, Not less than 8:10. ,
3.—Chemical Composition—

Proportion of lime to silica and Alu- Between 285 and 2'0.
mina.
Insoluble residue . .. e Not more than 1-5 per oe:nt.
Magnesia . . . . . » » 30 -,
Sulphar calonlated as S. 0y . v » s 2T
"I'otal loss on ignition . . ree » s . 30,
4 —Tensile strength (neat)—
7 days (average of 6 briquettes) lbs. 653 Not less than 450 lbs.
98 days (average of 6 briquettes) lhs, 709 yw  on W o+ é—(%(m)-= 717.
n
b.—Tensile strength (cement and sand)—
7 days (average of 6 briquettes) Ibs, 361 Not less than 200 lbs.
)
28 days (average of 6 briquettes) lbs. 447 ”» » Wit ]2;? 00 _gss.
6.—Setting Time— '
Initial . . . . . 118 mins, Not less than 30 mins,
Final . . . . .{ Under 7 hrs, | Not more than 7 hrs.
Classification . . . . Slow.
7.—Soundness—
Expansion after boiling 6 hours in
LeChatelier Mould—
(a) Cement nerated 24 hours . 1 mm. Not more than 10 mm.
() Cement 7 days test () having Do.‘ b mmn.
failed.
Proportion water uted in gauging -
8; gfé‘ei’{‘ﬁﬁﬁ‘fﬁ;‘,a briquettes . . R L

Temperstore during veried of testing

. . . ”

§5°—838°F,



13

Remarks —This firm was the earliest of t} i y
h t
peen manufacturing cement for nearly 3 yl:arls}reeTII;]eﬁixe'oS:ld eandﬂh “
inspected by me at the Company’s request in April 1915, ° vere it
TUntil recently we have not made reoular

] ot monthly 1 i
Eroduct, but a large number of samples havs been tested fymmetsiﬁrsne gi tt‘i][?
oth for the firm and on behalf of purchasers, so I have had the ﬂrm’s

‘product under observation from the commencement The tensile strengths of
g

the cement both neat and with sand have been umformly hio]

those of first-grade English cement. Trouble was experienged gseraa:ie ;?xzztli;g
of setting time esgecially at certain seasons of the year, and cement which at
the time of manufacture was entirely satisfactory in this respect was found to
become quioker setting with age and a8ration. I need not discuss the canses
of this undoubtedly serious defect beyond saying that it was not due to lack of
care and supervision on the part of the'factory staff. ‘Not only is the design
and arrangement of plant entirely satisfactory, but the examination of the
material at all stages of manufacture is complete and efficient. The firm
appear to have overcome this dificulty now. The samples taken by me af the
time of my recent inspection have been examined rigid{y for this condition and
haye proved satisfactory, recent ssmples from other sonrces have confirmed the
opinion and I do not anticipate a recurrence of the trouble,

Katni “ Castle Brand” Qement as at present manufactured co
favourably with the standard English brands.p erirec compares

Tre INpiay CEMBNT CoMPaNY’s WORKS, PORBANDAR, KATHIAWAR.

i 'These works are situated at Porbandar, Kathiawar, a Native State under
British administration, ou a site_adjacent to the Docks and having s wharf
frontage 50 that cement can be shipped = =~ * e
distribution to ports in India, Persia, etc
Porbandar State Railway (Metre Gauge, 5 .
whilst for consignments booked to’stasibns o the Broad Gange transhipment is
made at Viramgaum on the Bombay, Baroda and Central India Railway, The
erection of the works was commenced in February 1913 and completed in
October 1914. . .

Staff and Labour.~The staff consists of Manager and Chemist, both
Europeans, two Assistant Chemists, Chief\Engineer (Parsi), two Assistant Engin-
eers and 2 Workshop Foreman, No difficulty is found in obtaining unskilled
and semi-skilled labour of the class required.  About 850 labourers both men

S Y v z- -2 thoss engaged in quarrying, Men are
) vomen 4 to 5 annas per day of 9§ hours.
. = . = ded for the employees.

Raw Matetisls.

Fater.—An ample supply of water both for drinking and power is obtain-
ed from the Porbandar State. It is potable but hard and for boiler use s first
softened to an average bardness of 6° in a Lassen and Hijert Water Softening

Plant.

Iimestone~The limestone quarries from which the famous Porbandar
Limestone, used so much for building purposes in Bombay, 1s obtained are situ-
ated near Ranawao, some 13 miles from the works, and c.hlps are. s;nt by rail
from the quarries to the cement works The limestone is a miliolite, almost
white in colour, and practically a pure limssto?e.L 1t issoft enrnu%b tobe cut

by saw aud dressed with axes, aud is y selen-
tl%n ::xnecessm-y Chippings ‘suffcient for the Tactory’s needs for 40 years h’;;:

aceumulated and the depesit of limestone s practically inexhaustible
deposit extends along the base of the Darda Hills of slica (Granophyre) and
the small amount of silica required to increase the silica content in the clay
used is obtained by adding this Barda stoze.

638 1, M. B(x)
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ks to
.—Clay beds of a depth of from 6 to 10 feet occur near the wor

the nggg and eg—st and cover an area of several square miles. The deposits are
alluvial and of uniform composition. No washing is necessary.

i i ixed with cla
i —Deposits of needle-shaped pieces of gypsum mixed wit y
occurG é/f sti]?e; marshI:as within a few miles, of the works. The present develop-
ment of these deposits supplies about half the factory’s requlrgments, the
balance being obtained from other places in Kathiawar.

Average Proportion of Raw Materials.

Porcentage in

mixture,

Ibs.
Limestone + « « « o . 987 7790
Clay . . . . . . . 168 1326
Barda stone . . . . . . 112 884
Total . 100°00

This gives a percentage of 750 to 755 of Calcium Carbonate.

Analysis of Raw Meal.

From above From chalk and

material. Medway
mad. Eng.
Per cent, Per cont. ]
Loss on ignition (COy,ete) . . . 34r60 3468
Silica and insoluble {8i.0,) . . . 1591 14-33
Oxide of iron {Fe,O5) . . . "2+30
6-66 7620

Alumina (Algos) . . . B 436
Lime (CaO) . . . . . 42+90 42+34
Magnesia (MgO) . . 1-50 48
Alkalies and loss . . . 48 1-97

Total . 100-00 100-00

Comparison of analysis with Medway cement mixture shows its similarity.

Analysts of Cement,

Por cent.
Loss on ignition . . ) . . . . 250
Insolnble matter . , R . . . . . 112

Silica (Si Q) . . . . . o . 2088
Oxide of Iron (Fe,0,) . . . . . R 408
Alumina (Al,0,) . . . . 6-57
Lime (CaQ) . . . . . . . 6188
Sulpharic anbydride (SO,) . . . . . . . 155
Magnesia (MgO) . . . . . . . 147

e Sy

Total . . 10000

Coal.—TFor power purposes Ist class Bagdigi coal was used until
supplies were requisitioned by Government. i

Coke.—Coke is' used for firine th iq il t i
of obtaining coal was felt o sag g the cement kiln. Until the diffienlty

. ular supply of low- b
having furnace coke prepared Trom Bzi,rlzlijr;ri goal?w 2oh coke was ensured by
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Description of Plant and Process of Manufacture.

The “Dry Process” is employed. The clay is due from iver-
and sun-dried, raised by an inclined belt conzsyor into a p;i]:aof"mgig
rolls which break it up “into [small pieces, and then dried in a rotary coal-
fired dryer. The dried clay is then elevated to a storage silo of 100 tons
capacity from which it is automatically weighed and discharged into 10
cwt. Decnuvxl_lu tip trucks. Limestone'and Barda stone are added in the
correct proportions and the whole passed through a jaw crusher. It is then
elevated into storage hoppers over two ball mills which reduce it sufficiently
to pass through a 50X 60 sieve, and is finally ground in a tube mill. This
raw meal is elevated to four 120 ton storage silos placed next to one contain-
ing crushed coke. At this stage a proportion of coke is incorporated with
the raw meil and the mixtureof raw meal and crushed coke is then
elevated toa damping ‘worm where about 12 per eent, of water is added to
it to make the mass sufficiently plastio to be compressed into bricks.
Two brick presses produce per hour 3,000, 10 X 44" X 23" bricks, each
weighing 9 Ibs

The bricks are calcined in a vertical continucus kiln known as the
Trachsler Kiln. It bas four vertical shafts 42’ 0” high by 7' 6* diameter
constructed of reinforced concrete lined with fire-brick, the shafts being grouped
together and surrounded by a oylinder of reinforced concrete the object of
which is fo prevent radiation and ensure uniform combustion ‘rhe total
height of the kiln as a whole is 72 6* from a ground level and the maximum
diameter is 56’ 0", Bricks of raw meal are elevated to the charging platform
ond fed into the kiln by means of long shovels each layer being inter-
spersed with a layer of coke. The coke incorporated in the bricks assists
complete and uniform calcination. At the loading platform each shaft is
separately connected by a damper with an electrically-driven exhaust fan ;
the temperature of burning is thus under control. The process is a contifinous
one; bricks being fed in at the top and clinker removed at intervals from the
drawing eyes to a platform situated about & 0” above floor level. The clinker
is first broken up in a jaw crusher, and the pulverization completed by passing
successively through a Krupp No. 10 Ball Mill having an automatio feed of
the shaker type, and a tube mill 26’ 0 long by 6’ 0” diameter. From % %
to 1 % of gypsum is added to the clinker at this stage.

The cement plant was supplied by Messrs. Krupp of Essen, and the
Company fortunately bave plenty of spare parts. The grinders, elevators, etc.,
are rope-driven from a main shaft and outlying machines are motor driven:

Power is obtained for the main shaft from an 840 H. P, Hick Hargreaves
Gross-Compound Surface Condensing Engine, and a 824 K. W. A. C. Generator
driven from the main shaft provides current for the machine motors and for
lighting purposes Au auxiliary 250 H. P. Cross-Compound Engine, by
Messrs Ruston and Proctor, coupled to a 160 K. W. A, C. Generator is I’ISE(%
as n stand-by. Stesm is supplied from a range of three 30° 0"x7" &

Lancashire boilers. oo

Samples of cement are taken at regular intervals during grinding and
tested for fineness and setting time. These are all mixed every 24 hours, and
a complete test made  Further samples are taken at the time of bagging so
that each consignment may be supported by test certificates. The cement is
packed and sealed in stout jute bags, each containing 112 Ibs. nett of cement.

ons appear to have practically no influence on the
Grinding is a little more difficult during the monsoon
f the screens, but these effects of humdityare mini-
The present output of the works is at the rate

Atmospheric conditi
quality of the cement.
owing to the clogging o
mised by using exhaust fans
of 20,000 tons per annum,
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GOVERNMENT TEST HOUSE,
ALIFORE, CALCUTTA.

REPORT.
Brrtisy Stavparp Test ror Porvianp]CEMENT
Ixpray CumesT CoMraxy’s Wozks,
Nere and Drend of Cement—Ganspati Brand Portlond Cement (Sample 4. B.)

{Selected by Superintendent, Government Test House, personally on his inspection at Porbandar
on 5th July 1217.)

—_— Results oblained, Standard (1915).

1.—Fneness of Grinding—

Residue on mesh 180 x 180 . «} 71percent. | Not more than 14 per cents
Do. 0x76 . oo, w1y,
2,—Specific Gravity . . . . 310 Not less than 8-10.

3.—Chemical Composition—

Proportion ¢f Lime to Silica and Between 2:89 and 2°0,
Alumina.

Insoluble residue . . . Not wmore than 1'5 per cent.

Magnesia . . . . » sy 90 .

Sulphur calculated 85 S O, . . » » 2956

Total loss on jgnition . . w oo 30,

4.~Tensile Strength (neat)—

7 days (average of 6 briquettes) 153 Not less than 450 lbs.
Ibs. (=W,).
. 000 .
{8 days (average of 6 briqueites) 614 w o Wi+ 40“00 =541,
Ibe. n
b,—Tensile Strength (Cement and Sund)—
(T davs {uverago of O briquettes) 204 Not less than 200 Ibs.
Ibs. (W).
. . 10,000
2b daye (nverage of 6 briguettes 203 . W} —<g—=253.
b, g 3 J FL B . '_W;—"'

,~Setting Time—

Initial . . . . . 105 mins. Not lezs than 50 mias.
Final . . . . o| Under 7 hra. | Not more than 7 brs.
Clagsification . . . Slow,

T—=8spulneivem

Lagandarn alter beiling 6 hourm in
LeClatelior Meuldm

- M e e L [ .
{2} Comentorzated 23 boam . 2 nm, Not mare than 10 mum.
¢, o adaye Trat ) Laving . " Oomm.

¥

-
| ETIENA

LR 14 . - L
Propnrezelevs gl pmsing o
- . -
{3 Sttt igatien . . . . B . v 10y eant
t1ohEr var teasdtateagttay . . . <) -
- .
seralusvdanizg pocked of taptins . . R R
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GOVE.RNMENT TEST HOUSE
ALIPORE, CALCUTTA.

REPORT.,
N Brartsu SraNDARD TEST Por PORTLAND CruzNT,
Inp1aN Cruznr Conpany's Wonks.
Name and B’mml ameenl —Ganapats Brand Portland Cement (Sample C. D)

{Selected b; intend

7 S,
Porbandar on 5th July 1917).

Test House, p

y on bls' P at

Resnlts obtained

Statdard (1015).

1 —Fineness of Grinding—

Residue on mesh 180 x 180 «| 87 per cent | Not more than 14 per cent,
) Do, 6x 16 . .02 . Do 1,
2.—Specific Gravity . . . . 812 Not less than 310
8.— Chemacal Composition—
Proportion of lime fo silica and Between 2 85 and 2 0
alumina,
Insoluble residue . .. . Not more than 1 5 pet cent
Maguesa . . . . Lo 30,
Sulphur ca]m‘ﬂateﬂ asSiU, . . Do. 27,
Total loss oo ignition .+ . . . Do. 30 ”
4 —Tensile Strength (neat)—
7 days (:‘A’ver;ge of 6 briquettes) lbs, 517 Not Jess than 450 Ibs,
=W. )
.
28 days { do. ) lbs. p2%1 Do W, + 40 000_ 504
5 —Tensile strength (cement and eand}—
7 days (average of 6 briquettes) lbs. 215 Not less than 200 Ibs
(Wa).
38 days ( o ) Tbs 276 o W, + B30 000‘ 261
6.—Setting time—
Inival . . . . . 115 mins. | Not less than 30 mins.
Fioal . . . . o | Under 7 hours | Not more than 7 hours
Classification . . . . Slow
7.—~Soundness —
Expausion after boiling 6 hours in
LeChatelier Mould,
(a) Cement aerated 24 hours . 1I'5 mm. | Not more than 10 mm.
{3) Cement aerabed 7 days (a) - Do 6 mm.
having faile
Pop S e
{8) Comen prd aand briquettes (A W

Temperataro duning poriod of testing
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¥ £]

Remarks.—~Tt will be seen from the results of the {ests of samples of this
cement taken during my recent inspection that the tensile strencth was not
hizh enouzh to comply with British Standard Specification, 1915, On the
other hand, other samples tested in the ordinary course of my work have
enmetimes complied fully with that specification.

Porbandar “ Ganapati Brand” cement is sound, reliable, and suitable for
all elasses of work, but beine of somewhat lower strength than rotary kiln
cements is not 0 economical in use. In order to attain the same strength
in construction it is necessary to use larger proportion of ihis cement in the
mortar or concrete. This Company has already purchased a Rotary Kiln {o be
installed at an early date, with a view to increasing the tensile strengths of
their cement at 7 and 28 days and so to bring it into line with other cements
manufactured by the Rotary Kiln process.

. Summary. :

It will be c¢vident from a perusal of this report that these three
actorics dealt with are all modern concerns located on convenienf sites,
dealing with entirely suitable raw materials equipped with up-to-date machin-
ery, cfficiently staffed and under expert European management; factories
which compare favourably with those of well-known manufacturers at home.
Success in producing cement of high quality depends to a great extent on the
carc exercisced by the staff in keeping o constant check on the manufacture at
all stages of the process. I was equally satisfied with the methods and staft
employed by all these firms to ensure a uniform product. The samples taken
at the time of my recent inspection were selected by me from storage bins, ete,
and t'.e results obtained by the tests made by my department are supported
by tests made in the laboratory of the same brands from other sources tested
at different times.  These results show that Bundi and Katni cements, as at
present manufactured, are equal to the best English brands, while the snme is
true of Porbandar cement except as regards its tensile strength which is somewhat
low. All these cemenis are sound, reliable, and suitable for all classes of work.
Imyparted cements are not infrequently found to have deteriorated during o
voyage and Indian cements offer advantages in this.respeet also.

It is hoped that the publication of this report will serve fo remove any
prejudice against these brands of Indian cement which may remain in tho
public mind and lead to an expansion of the industry. The combined output
from these three factories is at present half, or less than half, the amount
imported into_the countiry prior to the war so there is room for expansion.
When cement has to be conveyed long distances by rail from the [factory to
the consumer the freight charges add greatly to the cost, and for this reason
it is desirable that cement factories should be distributed over the country as
widely as possible. A factory cannot, however, be set up in a place determined
njon by these considerations alone.  The location depends on the presence of
ruifable deposits of raw material, the cost of fuel delivered at the works and
a multitude of other minor considerations,

HENRY A, T. MUSGRAVE,

Superintendent of Local MHanufactures,
and Gorernment Teat Iouse, Alipore,
) Tudian Munitions Doard.
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.. Note
On the Jodhpur Bikaner Railway.
February 1922.

(1) This Note must be considered to be in continuation and amplifica-
tion of my Note of April 1g21. In that Note I endeavoured to describe
briefly the history and present position of the Railway and to put forward
proposals as to the policy which should be adopted for improving financial
control, and for taking in hand new works and improvements to enable the

. line to meet the probable demands on it.

The proposals suggested involved a considerable amount of spade
work 10 the preparation of detailed statements, plans, estimates, etc.,, and
1 hoped that these mught have been ready for examination during my
present visit at Jodhpur. A good deal of work in this direction has been
done, probably as much as could reasonably be expected under the circums-
tances; but a good deal still remains to be done before final conclusions
can be arrived at.

(2) The general position at present is that the Jodhpur Bikaner
Railway, like pretty well everything else, 1s suffering from the after effects
of the Great War, Local traffic has been good, but the lucrative through
traffic has fallen off, due to the umwersal slump in trade. Arrearsin
maintenance and renewals, and in improvements and additions, have had to
be faced, and the cost of working has greatly increased owing to the all
round rise in prices. The result has been a large falling off in reve-
nue earnings, with a great increase in expenditure; and though the in-
troduction of new higher rates from st April should increase the earnings,
1t is still gnecessary to curtail expenditure as much as possible in the

immedate future.

The policy to be pursued at present is then to endeavour to set the
house in better order as, regards financial control, and efficiency of work-
ing, and, while elaborating programmes, to provide for such works and
additions as appear to be required, to confine expenditure for the time
being to the mmmum necessary to'meet urgent requirements. It is first
necessary to consider how far these questions are likely to be affected by
cither the introduction of the Broad-gauge, or the separation of the systems
owned by the Jodhpur and Bikaner Durbars.

(3) Sofar as the former is concerned the increased demands on, and
the arrears of maintenance, etc., to be made up on the existing Railways in
India are so great, that expenditure on new constructions must for some
time to come be strictly limited to projects of the most urgent nature,
‘The proposed through Broad-Gauge xion to Karachi involves very
heavy expenditure, with a2 somewhat doubtful return on it, and cannot

Present poition.

Propoaed  Bread
gauge.
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(6) So far as the Jodhpur State is concerned funds ﬁ;r hoth,Capi- Fremuesol Fun

tal and Revenue Ezpenditure have, I und stand, been supplied frem the s w
same source, p1z. “State balances. ' The opinion has been exp d that
this “policy involves the starving of ather mterests, such as education
&c. at the exp of the Railway, and it pp probable that this
-must sometimes‘be the case. The generally accepted prnciple is that
Capital paysfor all new-works, additions and impr ts, and that

»Revenue maintains everything at'the standard provided by Capital. On
Goverament Railways Capital requirements are supplied from loan funds,
and Revenue from current receipts.  As railways invariably tend to expand,
cxpenduur: on Capital Account must always be reckoned on.

7. ldo not think much practical good can now be obtained by any
close examination of the current year's budget, It has already been
revised once and much of the essential expenditure provided for has
already been incurréd. On the other hand, owing to the delay in
sanctioning the ‘budgct, the provision ir}f:luded for several works will pot
be spent. There are large increases under wages and sppervision.
Ifind 1t practically impossible to examine these without more detall, but
there is no doubt that under existing conditions increases under these heads
have been inevitable,

Current yuar s
budger

'fhere is a very large increase under Abstract A, mainly due to heavy
per way renewals to elimi the inferior and light rails an the
Merta Road-Bhagu Section.  These renewals are required, but have appa-
rently been carried out more rapidly than they need have been in order
ta find second-hand matevial for the Desuri Branch, The debits and credits
between Capital and Reveaue on account of new material put in, and old

" material removed, are somewhat of a puzzle. [ see no reason why these
should not.in future be maintained to show the transactions actually

. carried out each year, all new material put in the road being debited 10
Revenue and:all second-hand material taken out, debited to Capital Sus-

. pense.  As this latter does not involve a cash expenditure, it should not be
included-in the joint account on which interest is charged There should
be a considerable reduction under this head 1n future,

The increase under Loco: expenses is matnly under fuel and is, 1 fear,
likely to be permaneat and in, fact,,probably further increased,

"The estimate for revenue teceipts appears to be a fairly safeone and if

export 1 ces, of the proposed increased rates brought in, should be
- exceeded,

Certain further directions in which improved procedure appears desir-
. able are now considered.

8. Theworkshop accounts are at present maintained by the Loco, Wotksbop  and
Foreman. This is a survival of old times when the shops were smaller  Storer Accouster
and the accounts much less important than they aow are. They should A
be taken over as soon as possible by the Auditor even though his office

--may require strengthening for the purpose.
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t3)
“farther ideration think the introduction of a senior officer from outside
_would be hard on the existing officers, and afso that the introduction of a
Deputy Manager might be postponed until more prosperous times. 1
think that the present method of working both the Engineering and Traffic
Departments with Di:stn'cr Managers is very suitable for existing conditions

“on'the J. B, Ry, and is both efficient and economical; there is, however, 2a

urgent necessity to relieve these officers of as much routine work as pos.
sible, 1he most economical way to tmprove malters for the time being
would I think be the appointment of an experienced subordinate with the
rank of Hon: officer to work vnder the Manager to dispose of all clzims
work, A further point 1n this connection is that the experience obtained
by the J. B. Ralway officers 1s confined to their own railway and, therefore,
necessanly somewhat limited. I think advantage should be taken of any
possible opportunity to enable any of them to visit other Railways and see
what is done there, and so far as traffic matters are concerned I feel sure it
would be advantageous if the services of a really expertenced Traffic
Officer, such as Mr. Hanson, could be obtained to visit the Railway fora
week or two next cold weather, and look into and advise as regards the
details of traffic working  The permanent appointment of a new Traffic
officer might lead to differences of opinion as regards the present system
of worling but much useful advice could be obtawed [rom a really

" experienced Traffic Officer.

12, I think the time has arrived when the appointment of a second
Assistant Auditor is required. At present the Auditor with one Assistant
sruns the whole of the Audit and Pay Departments The time of the Assis-
tant Auditor is entitely taken up with Traffic Audit and the Auditor has far
too much of his time taken up with ptrely routine matters. Inspection of
stations and other outdoar work is quently practically ible, such
inspections are very desirable and in fact essential for maintaining efficiency.
The appointment of a second Assistant Auditor would also enable the
Audit Department to fake over the accounts of the Loco: shops which have
hitherto been maintained by the Loco- Foreman and probably permit of a
reduction in Clerical Establishment.

13 I am still of the opinion expressed in my previous Note that the
Loco. Depariment should be strengthened by the appointment of an
additional officer and that such s necessary for efficieacy. The present
establishment consists of the Loco  Supdt, his Deputy, and an Assistant.
No allowance is made for leave or casualties, For some fime there has
pever been more than two, and sometimes only one, officer on duty, while
to carry on, Mr. Lean the Head Foreman has been appowted to officiate
as an officer.  Mr. Rogers, the Deputy is at present on leave and I undet-
stand it is doubtful if he will return or at any rate stay much longer and
Mir, Lean requires, and must be given, long leave very shortly. The
minimum establishment for efficiency is the Loco: Supdt. 1n general charge,
an officer in control of running, a works Manager in-charge of the shops
and an Assistant to relieve the Loco  Supdt, of routine work and be availa-
ble for relief, 1 think Mr. Lean, who has proved himself to be an old and

Awdit Depastment

Lova Department
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- serving in hill stations, are very, much better. On the ]. B. Railway,there
is only one highly paid admunistrative appointment, which only a smajt
proportion of the officers can hope to reach. The Railway Officers are
moreover, the only employees of the Durbar who pay house rent. [ think,
therefore, they might well be treated liberally in this respect, and would
suggest that each officer pay 5% of his salary to cover. house'rent and
customs, [t s a comparatively small matter, but 1t is" often that small
matters such as this produce 2 feeling of irrtation, or satisfaction out of

« proportion to the interests involved.

There is one other point in this connection. When the pay, of the
other officers was raised, no increase was made in that of the Manager,
although he has since had to pay houserent. This matter needs putting right,

- 1 would suggest the pay of the post be 1ncreased to rise to Rs, 2,500,

17. In my previous note 1 said that the same procedure should be
followed as is adopted on State Railways, 7 ¢, a cent per cent bonus, and
interest at 527, As a matter of fact 1t is definitely laid down 1in the agree-
ment of each officer that he will subscribe to a Provident Fund which
will be similar to that on State Ratlways

The Fund has in the past been run on lines simlar to those usually
adopted on Indian Railwass It has been managed by two Trustees, the
Manager and the Auditer, the accounts being kept by the latter. It receives
the members’ deposits, nterest on securities, and a half-yearly contri-
bution trom the raslway, not exceeding the deposits of members, and limit-
ed to t per cent of gross earnings of the railway Payments are made to
each retiring member of the sum standing to lus credit, and the balance
snvested {rum time to time by the Trustees.

The bonus credited half-yearly to members has usually been cent per
cent on therr subscripuions, but latterly owing to falling off of receipts
it has been considerably less.

Ow.ng to the great depreciation of the securities held the Fund 1s
now not in a solvent condition, The question 1s how to make 1t so. As
there are 3 partners inteiested 1o 1t, vz, the two Durbars and the Govern-
ment of India, tt1s hardly practicable for the Fund to be taken over as has
practically been dene by Govt, on the State owned lines I would suggest
the following procedure:—

(1) Value the assets, 4 ¢, the investments and cash, on a speci-
fied date.

(2) Make out a statement of Liabilities, i. ¢, face-value of depo-
sits, and bonus and 1aterest due to members. Since the offi-
cers joined the Fund on the understanding it was to be
maintained as on State Railways, they bave, I think, aclaim to
the face-value of their subsciiptions with bonus and interest.

(3) Make out a balance sheet showing deficit.

{4¢) Proceed to furm a sinking fund to meet this deficit by a half-
yearly levy on the railway Revenue so as to make the fund
svivent 1a a specifed term of years. As thereisa possiblity
of a separat:on of the system in some 5 years' time 1t. would
be well to fix that pertod for making the Fund solvent,

Provident Fund
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(21) T think a good deal might probably be done by extending the frudbweclis

‘building stone’ traffic from fodhpur. The first vssential for this purpose .

is to construc- a siding to the quarries. A survey for this ts, 1 understand,

1n hand.  This shoula bz expedited and the siding put in as soon as possi-

ble. 1 gathered that there s a py sibility that the Surtax now levied on all

through traffic was adversely affecting this tnffic.  This matter needs looking

1., but the cost of leading by camel to the nearest radway station is at

present so great that the construction of a siding to the quarncs would pro.

bably enable rates to be increased.

The Station Master »t Pipar Road infsrmed e thatf the light branch
from that station was extended some 12 mules or so, a large addinonal
traffic would be obtained  This should be looked into. [ think when more
prosperous days returned it would probably pay to convert this branch
line to metre-gauge. As second-hand rails and slcepers are available the
expense should be small, and the convenience be censiderible.

22. In my previous No e 1 detailed the various programmes of addi- IE;E‘-\‘;:";“ o
tions, rencwals ind improvements which should be drawn up to provide for reoemals
maintaining the line in an efficient state and raisin g its capacity to deal witn
possible demanrds. 1 still co -sider the preparation of such programmes an
urgent matter, bur under existing conditions it is necessary to conswder how
far st is desirable fo provide for a greater c.rrving  capacity and
increased efficiency at once and how far provision may be deferred.

A very large number of new engines hive been obtamed recently and
a heavy programme of permanent-way renewals ncarly completed The
line is stll ve y shoit of coaching and goods stack especially the Jodhpur
Sysiem, but the Railway is now 1n a position to deal with the traffic at
present offering, and with comparatively little further expenditure should
be able to deal with any ordinary requirements.

Conditions at present appear to be so uncertain and the necessity
for economy so imporrant tifat it is desirable to call 2 halt v expenditure
and to provide only for maintaining the line its present conditon and
to limit improvements to such as are of a really urgent natuse

23.  On completion of the relaving in hand between Merta Road and

Ferma .
Bhagu whofesale renewals should be stopped i

Isolated rail renewals will, of course. be required from time tc time in (i) o
cases where rails are badly worn or have corroded as in paris of the Sind
Section  Most probably st will be possibe to provide for these from stocks
m hand.

Sleeper rencwals must continue fo be hicavy owing (o the large arrears 7 $esut
to be made upe g, Most of the sleepers between Luni Junction aad ¥
Hyderabad (Sindt are well aver 20 years old and are rapidly approsching the
end of their hife B

‘The difficulty here 15 to obtain sufficient serviceable slecpers to mees
requirements.  Hitherto Decdar have been mestly used, but these must, ¥
fear, now be reckoned as imposyible 1o obrain at a reasonable price, since
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at present which cannot be usefully utilised. No additions or replacements -
are, therefore, called for immediately, though it would be good policy to

provide for some replacements as soon as funds permit. With the additional
power now available it is intended to disp with the isf; y

pracitice of running double crewed engines. This is desirable, but will

entail some expense in additional facilities and staff quarters at certamn

engine changing stations, notably Barmer.

With so many new engines the cost of repairs will be considerably
reduced for the next 2 years. After that it will be necessary to have
increased shop facilities for dealing with the additional number on the line
On the separation of the system, however, the position will again be. much
the same as it has been hitherto,

(25) There is a great shortage of coaching stock on the system, and
it is necessary to keep every vehicle which is at all fit to run on the road.
Many of the old 4-wheeled carriages are of a great age, and must be near
the end of efficient service. There are, however, none so far which cannot
be usefully employed, though 1t is proposed to degrade some of the older
upper class stock  For the same reson, it is frequently not possible to
send vehicles to shops for repairs as often as desirable, and consequently
the condition of much of the stock leaves a good deal to be desired. It 1s
evident then that there is an urgent demand for further new stock, and
provision should be made at once for as many new bogie vehicles, of the
latest types, which the shops can tura out without working overtime.

(26) a- proviously stated, the line is short of goods stock, and though
under present conditions there is no necessity for an immediate heavy
outlay on additions, further additions should be made whenever opportun-
ity occurs. At the present time it will be sufficient to complete the stock
provided for in the current year's budget.,

No renewals or replacements have yet been made by Revenue, but
certain old vehicles have been sold to the Salt Department. 1 understand
there are at present no vehicles which cannot ussfully be utilised.

(27) As noted last year, the shops are belund the times and now
barely capable of meeting the requirements of the line. A rough plan has
been drawn up to show the re-arrangements and additions to meet the
needs of the Broad-gauge, this plan should be completed as far, as it 15
possible to do so at present in order to show what areas may eventually
be required and enable them to be carmarked for the purpose. In view,
however, of the probability of new shops being built at Bikaner in the
near future, aud the general unc-rtain position at present, expenditure

dent,

should be confined to i essential

1 do not think there is any urgent need to move any of the shops as
now existing, but the removal of the tiffin sheds from their present post-
tion is desirable They not only mterfere with the much needed improve-
ment of the traffic yard, but encourage men to trespass about the station
yard,

Coaching Stocke
>

Goods Stock

v

Lecemotive shods,

v
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The efficient fencing in. of the whole shop area, with the provision

-of only one means of entrancs and exit, is, 1 cannder an urgcnt 'work and

one which would soon pay for itself, by pumng an effectual check on thefts

and on workmen Joafing, «Where. there is a well defined peymanent boun-

dary a wall should be buiIt, otherwise unglimbable fencing which can be

. moved from lime to time  is necessary, and which could prabably be made
up in the shops from old material.

28 There are 3 main points to be considered in connection with “"’"“;'“"'
stores;—

() That sufficient and suitable accommodation is provided for
the custody and safety of all articles,

(if) That the procedure ndopt:d for the receipt, 1ssue and

ing ot t is effi and brings to light at
once any leakage.

(i) That attention ispad to kecp down stores balances by
proper scrutiny of indents, by ulilising stocks 1n hand as far
as passible, and by avaiding large stock of spares,

As regards (3}, the present Store yard is faulty and inefficient. In my
fast Note I rccommended its removal to another site, mainly to permit of
shop extensions. On going more inta detail it appears that a satisfactory
arcangement can be more economucally obtained by moving the present
store yard further back. The requirements which should be provided for
ates—

(4) Toarrange all classes of stores methodically without over-
crowding.

(1) To place all penshable articles under cover, and valnable
articles under lock and key.

(i#f) To cuclose the whole yard with an efficient feace or wall,

At preseat the various classes of stores are much mixed up, and the
space available is insufficient. Shedding is both insufficient and inconve-
nieatly placed, and many articles which should be covered are in the open.
The question has recently received considerable consideration, and the
Luckuow stores have been visited. The resulting conclusions for remodel-
lng the stores yard  were explained to me and stem sound, A detailed
plan and estimate should be drawn up and the work taken in hand as soon

as possible  The new store yard should provide for the removal to it of all
the stores at peeseat lying on the other side of the Railway.

As regards (1f), the whole procednre is, I bope, to be shostly examined
in detail by Mr. Wilby and further consideration may well awart his report.
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I am inclined to think .that it would be'a step towards efficiency if the
Loco Department took over charge-of most of their qwn material and. keep
it.separately in a Stores Depot of their own and . think this might be consi.
dered by Mr.“Wilby in consultation with Mr. Stirling..

29: The cost of Bengal coal has increased enormously, during irecent
years, and as far as can be seen is likely to jincrease further. Owing to
railway strikes, and troubles' with cooly labour, ,centracts. entered 1nto
cannot be depended on, and purchases have frequently to be made in the
open.market at disadvantageous times. The quality supplied has also
deteciorated. At the present time the Loco, Supdt. informed me Bengal
coal cost at Jodhpur about Rs. 19 per ton, the increased cost being largely
due to increased {reight charges, He alsd said 5 ton of Welsh coal is
equivalent to abaut 1} tons of Bengal coal It would, I think, be worth
while enquiring at what price complete cargoes of Welsh coal could be
obtained at Karachi. At:anything: below Rs. 30 per ton it would
probably answer to get sufficient coal for at least the western portion of
the line,s
r

30: I aminclined to think that too much money is being spent on
Signalling and interlocking, As already noted a substantial economy
should be possible by making the signals and plant in Jodhpur instead of
importing them, but'I think interlocking should only be indulged in when
absolutely necessary, and this be as simple- as possible. A simple form
of interlocking between facing points and main signals is advisable at road
side stations through which, traios run at speed, but complicated systems
of succession lacks are often not only unnecessary but tend to delay
work. At road side-stati Yisolation” is only y for the main line.

at Thesections of the line which are liable to be called on to carry
the heaviest traffic and on which the most serious failures have occurred
in the past are from Kuchaman Road via Jedhpur and Luni'to Hyderabad.
‘These. arg also the sections which will be most affected by the introduction
of the Broad gauge, and so long as they can deal efficiently with all traffic
offering, the very costly introduction of the Broad gauge cannot be consi-
dered necessary so far as the J. B Ralway is concerned. T propose,
th , to ider the present position and further req; tsin these

sections in some detail.

The object to be arrived at 1s to start from Kuchaman Road as many
full through loads as possible, to run these straight through without
detention, and deliver them in Hyderabad so marshalled as to facilitate
transhipment; and to leave the local traffic on each section to be dealt with
by separate trains.

32 The first essentialisa marshalling yardat Kuchaman Road. This
can be iently placed alongsidethe B B & C. L. Ry. yard and
should consist of 2 fullilength fines, and 3 or 4 short dead ends some 300
or 400 feet in length. This work is very urgent.

)

Sigdalling
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. From Chhor onward canal water is obtained but trouble is sometimes
experienced during the period the canals are closed about two months.

At Dhoro Naro a well is being sunk in the river which it is hoped wnll
givea good and permanent supply.

At Mirpurkhas a new additional well is required. The loco, yard
« here will probably require to be moved before long. The new well might
advantageously be sunk to swit the new yard if the water there is found
sujtable.

34. At Naranpura a new station building is required. At Degana an
extension of the station building and improved waiting accommodation
are required.

"At Merta Road improved waiting accommodation is required. A
zenana waiting room should be formed, by enclosing a corner of the 15t class
waiting shed. ¢

Barmer requires to be altered from an outside Engine station to a
homing one, to enable the double crewing to be dispensed with, the engine
shed needs enlarging and a number of new quarters are required.

35. The most promising of the new projects proposed appears to be
that for a connection frem Marwar Juacuon through Desunt to some
point on the Qodypore line, Such a connection would not only open
up a new through route from Sind and Marwar to the south but would
serve some’ important places of pilgrimage and open up some rich forest
country. Assome of the courtry is apparently of a difficult nature a
camplete survey should be carried out before any work is started.

et

F COUCHMAN.

Otker works
Tequired

New Projects.



