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Notes on Sugar Machinery and Manufacture 
in Northern India/ 1914. 

Preliminary. 

It is felt tbat tbe illeumpletell(,s~ of th'>,;c nutes I'cyUlre.: some ex
planation. 

Within a day of depal'turl' for Yancouvel' rid the We~t InJia Islands, 
Colon and Panama, the writer Was unexpectedly approached by the 
Harvey Engineering Company with a proposal to visit certain of the Sugar 
Districts of India. 

The visit was to he Illade in place <If )11' . .Jallll's Han'cy, the )Ianaging 
Director of the Company, who wa~ prevented by oircumstances from 
leaving England, and its ob.iect as UIlIIl'l',-tOlld was to make calls upon the 
Ag-ents of the Company and upon its clients, to ascel'taill the recluirements 
of tbe latter in regard to sugal' machinery, and t,) advise the Government 
of India. in connection with sugar matters genera.lly whel'e such 
advice was desired. 

Copies of recent letters which hUll passed Letween 1\11'. J amcs Hal'vey 
and Mr, Bernanl Covenhy then in England on leave, ill which the latter 
regretted his il1ahility to see the writer before leaving, werc found among 
the papers supplied by the Company, and tbe trip was entered on with but a 
"ague notion Qf the importance of ~Ir, CO\'elltI'Y'" po,:itioll and ill absolute 
ignorance of the conditions ohtaining amollg the sugar factories subse
quently visited, 

The Harvey .Engineering Company laid down no precise itinerary, 
but furnished the addres~es of its Agents and of a number of its clients 
whom it was considered desirable to visit. 

Before leaviog London a call was made npon ~Ir, Francis Drake of the 
India Office, from whom it wa,; ascerblinell that tht1 Go\'crnment of India 
had been apprised of the intended visit. 

London was left on the 28rd .January, Hll-l, On the (ith Februal'Y 011 

reaching Bombay and calling' at the Secrdariat it became evident that tho 
Government of India hat! very much interested itself in the intended visit 

Il 
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of )Ir. James IIarvey, and that tll;S interest lJa(1 been extenued to his 
substitute, 

The Chief Secretar~' to the Government of Bombay, Hevenue Depart
ment, had received frolll the IIon'ble Sir E. D. :\Iadagal\, Secretary to the 
Government of India, Department of He\'enue and Agriculture, a commu
nicatioll (No. lOO-C., dated Delhi, 2ith January 191-1), referring to the 
subject. A copy of this with an original letter from )11'. F. Koyee. I.C.S., 
Under-Secretary to the Goyernment of India, Department of Revenue and 
Agrieulture, addressed to the writer amI accompanied L;' a free-pass O\'e1' tll(' 
State-worked Indian Railways was receh·ed. This letter was ah:o accolU
panieu hy a memoranuum from the IIon'bk ::\11'. J. )lal'],;e;\Ila, Officiating: 
Agricultural Adviser to the (jovernment of India, who had carefully 
considered and mapped out an extended tonr with yaluahle advice as to how 
it was to he carried through. It was sugg'ested that this tonr should finil'h 
lip at Poon3 under the direction of ~Ir. G. Keatiuget LC.S., Director of 
Agriculture for the Bombay Presidency. 

At the Secretaria.t I learned that ~[r. Kcatinge was momently expected 
in Bombay and, as I had made that gentlema.n's acquaintance in 1905, I 
(leferreu my departure from Bombay until I had seen him and ascertained 
that sugar condition,; in the Bombay Presidcney had not greatly changed 
in the past six years . 

.Mr. Keatillg'e was then on the way to Gujarat amI it ~'as a1'1'anged that 
I should visit PooDa some time in )Iarch. 

On FdJruary 11 tll I left Bomhay, reaching Ca wnpol'e 011 I :2th, and on 
13th called on The HalTey Engineering Cu.'s Agents. These gentlemen 
were also understood to l,e agent,,-or part owners-of the Sugar Factorie,; 
at Harak, l\Ialirourah, and R yam. 

The last-named was uuderstood to be in proces,; of erection. 

l\fessrs. Harvey's Agents did not fa\'oul' me with an imitation to visit 
either of these factories, hut suggested a yisit to Pilibhit-a factory with 
which they were in no way connected, 

Mr. 1\Iackenna had gi\"en the names and addresses of six of the 
Provincial Directors of Agriculture as gentlemen likely to facilitate 
euquiries during this tour. Among these W/'lre the Hon'bIe }\Jr. H. R. C. 
HaileYt Director of Land Records and Agriculture for tbe United 
Pro,·inces. :;\Tr. )Iackenna had suggestell that a visit to Pusa should he 
ueferred until after the return from lea Ye of Mr. Co\'cutry, Agricultural 
Adviser to the Goyernment of India. )lr. Con'ntry was not due at Pusa 
until the 22ml of February. In oruer to ohtaiu au authorisation to visit 
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the factory at PiliLhit therdol'e, it bel.':tlllt' llel'eSsary to tlnu or to get illto 
communication with :;\11'. Hailey. 

Enquiries at Lucknow on the 1·hh Februar~' resulteu in the information 
that he had gone to Pilibhit with the Lieut(·IHl.Ilt-G-overllor, was mo\·illg 
roullll, and likely to be at .\ligal'h Oil the :Wth. On the 1 :-th Fel"'uary 
a visit was lmid to the Ho~a Factory, and I left Bareilly ell tuute for 
Aligarh on the 19th-20th but )Ir. IIailey coulu n.)t IJe found there. 

As valuable time was sli}1ping all ull<Luthol'isetl visit to Pilibhit was 
then decided on alltI made on the :2:2 lld, when the native staff of the 
factory received me with the utmost courtesy and readily gave all the 
information asked for. 

III returning from PiliLhit to Bareilly I bad the good fortune 1,0 filld 
in the train :Mr. H 111me, of whom I had heard, hut of wbose precise 
p08ition I had llnt been made fully atlluainted. ~'roJll that time until 
wc parted Oll the 24th Mr. Hulllle was unremitting in his kind attentions. 

Late ou the 23rd of FeLruary 1\11'. lIaile:' arriyed at A ligaI'll amI next 
day accompanied by him ami ~Ir. 11 ulme I was pl'hileg-eJ to visit the 
Experimental Farm at Nawabgunj. 

Pusa was reached on the :2Uth of Fehruary where I had a most kind 
reception from 1Ir. Coventry who propose(1 a cco11lpln~'il1g me among the 
Bihar :Factories, hut as he was not then prepan-d to start out I paid a Yi~it 
to Calcutta where on tIlt' 2nd 11arl.'h 1lr. Xoe! Pat0n, Diredor-Gen~ral 
of Commercial Intelligence, was interviewed. 

t;ome few years ago when favoUl'ed Ly this gentleman with 80me I.'OlTP

spondencc on the subject of ('entral sugar areas, I had laid stres8 on the 
risk attaching to pladng orders for complete sugar factories unreservedly 
in the hands of Contracting Engilleer~. l\Ir. ),'oel Paton Lad not for
gotten this, but at the time of my visit 1 was not aware how completely 
these remal·ks had already been justified in India itself. 

On the 3rd of March I rctul'lletl to Pusa and on the -l-th 1Ir. Coventry 
took me under his l)roteciion aud accompanied me for the next seven days 
through the Bihar Districts among the sugar factories. 

During the course of that time the factories visited were :
Bhicanpore, Barah, Seerahu, Pursu, PertaLpore and 13ubnowlie. 

It had been proposed to visit one other factory but the permis"ion to 
visit it was accompanied by certain conditions and re5trietiolls which,
speaking fo1' myself, I considered ullHecest'Ul'Y. We did 1l0t, thel'('fore, yisit 
that factory. 

011 the l-l-th )Ial'ch I l'eturnell to Calcutta whenct', on the J~th, I 
moved Oil to Delhi for the purpose of seeing' Sir Ho!'elt Carlyle whose 

II :2 
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acquaintance I hatl hCCIl fortunate enong'h to make in joumeying between 
Calcutta and Wailli in ] 90S. 

Delhi was reached on the 20th and, after an exceedingly agreeable and 
interesting inten'ie\\" with Sir Hobert Carlyle, was left on :21 st for Madras 
t'ia 1\1 anmad and Dhond . 

. From )Iadl'a:':, Poona wa~ reached on the 26th :.Iarch awl after another 
interview with 1\lr. Keatinge I an'i"ed at Bomba.y 011 the 29th. This 
completed the round, and it will Le seen that the time spent in the bugar 
factories was too short to permit of more than a mere cursory examin
ation. 

That time was l1owen.'1· long enough tf) produl·e the impressions which 
are here recorded as referring to the factories collectively. 

Buildings. 

COllstrl!dion and 811ita~ilit!J. 

The hui1dilJg'~ seem to bc solidly constructed but are in most cases 
insufficiently lighted. To tiJi;; there is 01le notaLle exceIJtion, an exception 
also in the matter of "pace which, in most, is deficient. 

Deficient space means insufficicnt lighting-, and illsutfitient lighting' 
makes eleanliness the first es,;elltial in a sugar faetory-impo;;sible. 

The Approaches and Exits seemed, ill most cases, ill arranged result
ing in confusion of carts and animals, a cOllfu;;ioll in no way lessened by 
the scales in use. In one factory the canes Were weighed on one scale and 
the cart., after searching round for a convenient spot on which to discharge 
its load was tared Oll anuther. Accumulations of cane in the yard pre
vented free mamcunin g of l'al'ts and rendered impossible the grinding of 
cane in the order of its al'l'ival, causing difficulty in cane carrier feeding 
and deterioration in cane seriously affectiug' the clarification of the juice 
and the quality and extraction of sugar. 

Where central factories have encouraged small gl'()\\'ers they have had 
great difficulty in conhol\ing their deliveries. When growing canes for a 
factory of any considerable size the delivery is generally to some fielU 
scale where the load of the cart is picked up by a derrick and swung into 
the trucks of the factory, This is done while both cart and animals stand 
on the scale. Aft.er raising the load, cart and animals are tared and are 
free to move off. This system cannot, of course, be used in small factories 



h~ying"pg~!J.'aihya;y~, ., :l'h~ tell111t 10f' ,theJ, ~want ~fl ,Con trot of: lihE?,smliH 
gl'owet Juay }:)(;faeel1 jJi F3'gllr~aNQ! ~ linq N(I. '~i 

:Fi'~.,l.r";:BfoCko£ ~aDe caitsIlDcI)iolding\1Ijcpflbe1!. !J.Dqjl.niml\lE! at!t1! Il1qulI! :Snga~ . .factory 
SIi .Mllrch"J914. . " 

Ejg •. ~.-!ShowiDg 11! the bllCkgrounii aq acculDullllfoll t?f icaue~ Il\la: ill thdol'egrounq iJ nold 
. :Jl~ 'Qf, )Den jl.ud IIniJllals~ ',. 
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Cane Carl'ie'l' Feedillg. 

In all the factories visited this was done hy hand and it appeared to 
absorh a great deal of laboUl'. )Iechanical feeding i8 a contrivance not 
yet 17 years old. It was first adopted on the Willswood Plantation, 
Louisiana, and was the iuyention of 1\11'. James MalIon, an American En~i. 
·neei'. The )[allon machine was a pronounced success. '1'he second and 
third pairs of machines, huilt Ly the Bodley Wagon Co. of Staunton, 
Yirginia, were erected at the '["sine Ste. Madehine, Trinidad, where they 
dispensed with 6-1 hands, dealt easily with the], 700 to ] ,800 tons of cane 
ground daily and could hflye disposed of fh'e times the quantity. 

Apart from the liberation of this large amount of labour for productive 
W01'k in the field, other gl'eat advantages resulted from the ufle of t.hese 
machines. The mills took the machine-fed canes more readily, and got 
through consillel'ably more work with impro\'eu crushing. 

The appearance of the Bodley Mallon rakes conferring as they did 
enormous ad\'antages from an economic point of view and easing the work 
of supervision in the factory to an extent which can Le appreciated only 
by those conversant with the working of cane sugar factories with tropi
('allaboul', was quickly followed lJY a number of other contrivances m01'e or 
less widely advertised and different in efficiency, but all great labour-savers 

and infinitely preferaLle to feeding by hand. 
Platc I (see at the cnd of the llullettin) shows two pairs of Bodley 

Mallon machinesat work in ] SI)!) ill a factory dealing with 1,700 to 1,300 

tons of cane per Jay. 
Plate II (see at the end of the Bulletin) gives another view of one pail' 

of these macbines in full work in the same factory in tbat year. 
'rhe Gl'egg Cane unloadcr is a modification of the BodIey Mallon and 

has been well spoken of. 
The 'Yicks works (iomewbat differently \:'ut is an effective machine. 

Plate HI (see at the end of the Bulletin), J<'igurc 1 give" a view of one at 
work ill a Mexican sngar £actol'Y and feeuing 800 tens of cnne 1)el' day, but 

capahle of doing much mol'P. 
This machine requires the attention of three hands. One attaches and 

releases the l'ope pulling the trucks up to the machinc, one attends to t.he 
truck doors and one drives the l'ngine. The two hoys seen in the centre 
of the pirture are not employed about the machine. The loaded trucks 
being pulled up to ,yithin reach of the claw push the empties to a point 
where they call Le coupled tll) to the locomotive. The yard of the Trini
dad Factory is graded 1 ill H5-see Plate I -from the cane siding 
limit to the mac}lines, and a to\1('h of the hand brings the trucks within 
reach of the rakes. When emptied they move away slowly IJY gravity and 
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are collected by locomotives at the other end of the factory. This, how
ever, is the case with the two outside lines only. The lines inside the 
cane carrier terminate in turntables on which the empties are turned out,to 
be picked up and removed by the yard locomotive. Plate 1 shows all 
the hands employed to attend the emptying of,~ trucks simultaneously
except two bringing the loaded trucks down to the rakes and letting down 
the doors. The doors are put up by the train attendants at the other end 
of the factory. 

In one Mexican factory the loads of the field trucks after passing over 
the scale are transferred by an overhead travelling crane to trucks of twice 
or three times the capacity. The latter are then dl'awn alongside thecane 
cal'rierto be emptied by hand while the s,malI truck returns free to the field. 
The only advantage in this arrangement lies in permitting the work to be 
done with a smaller number of field trucks than what in the ordinary course 
would be necessary. 

Plate Ill, Figure 2 shows the transfer cl'ane, the empty small trucks 
passing out to the field, and the large trucks being emptied by hand under 
tb e cane carrier shed. 

Figure 3 below shows transferred cane in the larger truck. Canes in this 
part of Mexico are cut into lengths of two feet to the benefit of the mill 
extraction., 

~'ig. S.-Showing transferred cane in the larger hmk. 
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" ,)Tb.e : ,Link Belt Engineering Co. of New York have ' devised: ~n ·O\1el' .. 

he:td:crane alid,~s1ing for, transferring· bodily the contents of the :.sDi~ll,fi'etd 
tr-uck' to,.a, :hopper at the end of the' Cane Carrier; 

An'idea of:howithis works may'bl'J,gathered from Plate IV {see at the 
end, of the Bulletin), Figi.lres 1 and 2 giving different. views of it. This 
IDo:cliine is worked' electrically 'as is the whole of the machinery in this fac
tory except the mills, power being obtained from a stream behind the works. 

The dumping of qu~ntities of cane, weighing genera\Jy from one to two 
wns, in a. ' beap on · the 'cane carrier is highly objectionable. 

A aifferenf;' plan for hopper feeding is in use in a French Factory·jn 
Tropical Mexico. The cane trucks are led On toa platform which is tipped 
by hyt:traulic' power to' an angle sufficient to throw oft . only a part 'of the 
loiid. ,As!this isdrawn'away by the cane c3.1'rier tlleplatform is further 
imlllned,and;the ~truck gradultlly relieved of its load. 

Fig. 4.-Bascnle in a ~'reDch Factory tipping a truck of Cline into the carrier (wooden truck). 

In a sugar factory in the Island of Antigua, West ' Indies, a tipping 
platform has been arranged to facilitate the feeding of the cane carrier. 
Over this the trucks are drawn and the ca.nes disposed of by hand. 
Figure 6 shows this arrangement at work . 

. The fao.tol'ies visited in J ndia haVEl no railways of their own. 
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~'ig; 5.--Tl'Uck relieveli of its load. (Iron truck.) 

Fig. 6.-Trucks being discbargedlinto cane carrierJroll1 Ra.ilway Sidings crossing it. 
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Neither of the appliances mentioned can therefore be expected in any 
way to benefit them. All al·e inapplicable. But the American Hoist and 
Derrick Co. have a machine which, if it does not entirely eliminate labour 
at the cane carrier, will very greatly reduce it and can be dep~Dded on to 
keep the cane yard well regulated and to eliminate absolutely the blocks 
and delays to the men and animals engaged in the transport service. 

Plate V (see at the end of the Bulletin), Figur~ 1 shows this machine 
swinging a truck load of canes, weighing from n to 2 tons on to a sloping 
platform at the end of the cane carrier whence it ie; dragged by hand as it 
is re'luired by the moving carrier. 

Plate V, Figure 2 gives another view of the Derrick swinging a load 
into place where it can be reached by the fou r men occupied in feeding 
the cane carrier. 

Here may be seen the head man and all the hands employed in the 
cane yard of thi!! fact.ory where 400 to 500 tons were disposed of daily. 
Beyond the line of trucks from whi!!h the Derrick is working may be 
seen a quantity of stored eaue, to be used in the intervals between 
tt'ains from the field, and at night when trains are not running. 

'\Vithout modification the Indian cart would admirably lend itself 
to working in with such a machine and the mere saving of labour would 
be the very least of the ad\'antages which would accrue from its adoption. 

Questions as to juice extraction by mills did not result in much 
information which could be considered of value. In some of the 
fa!ltor;es, owing to the tangle of canes in the yard, the crushing ca.nnot 
be ta.ken daily-a serious drawback, as here no pains should be spared to 
obtain tbe maximum extraction. 

In each case, however, the mills seemed to have fallen intu careful 
hands. As far as could be judged by the eye all were doing good work. 
And this, in more than one case, despite the I1rawback of intermediate 
carriers scraping the bagasse from the first mill and presenting it in 
uneven quantity to the second. 

In one case the crushing figures from the start of the crop of 1914 
to the 28th February, week by week, were furnished by the Administratioll. 
The average fibre content of the cane during this period wa~ given at 
\·1.'6 per cent. and the average crushing for till" ten weeks works out at 
6~'69 per eent. On papel· this does not look parti<'ltlarly good crushing. 
It is not while members of the staff are hovering round the cane 
carriers and watching the feeding of the mills in the full light of 
day that bad crushing is done. 
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Much might be said on this subject. 
cOUl·te8Y of Mr. Keatinge, Director of 
Presidency, I became possessed of a copy 
Department of Agriculture, Bombay. 

Before lea\"ing India, by the 
Agriculture for the Bombay 

of Bulletin ~o. 52 of 1912, 

In that publication the author, Mr. G. N. Sahasrabuddhe, L.Ag., 
at page H, gives a table constructed by my friend Dr. Watts of the 
Imperial Department of Agriculture for the West Indies, giving the 
possible juice extraction from 100 of cane with fibre contents ranging 
from 8 to 16 per cent. by mills varying from the poorest type of bullock 
mill to the 9 roller modern mill preceded by a Krajewski (';rusher. 

These figures are no doubt very useful as approximations, but those 
refeniug to two three-roller mills strike me as low. In 1882, along with 
the late Alfred }'ryer, well known in sugar circles in connection with 
the Concretor, I made certain experiments ill juice extraction with two 
single mills, each 34" x 72" running with a peripheral speed of 8'9 feet 
per minute and set close to take only a thin feed. 

The experiments lasted three weeks. During that period of continuous 
work-the only stoppages being on Sundays -the mills were never for 
a moment left to themselves. The crusbing worked out at an average of 
t)j'S per cent. )f r. Fryer had throughout the experiment been making 
constant tests of the bagasse an{l he recordl!d it as having contained 45'34 
per cent. of fibre, the fibre content of the cane for the period being H'''' 
per cent. Too much care cannot pO!lsibly be bestowed upon the feeding of 
the mills. The Engin~er may do his part by having them in the perfection 
of condition, but it rests with the Administration to get the perfection of 
work from them. 

Before the days of "green" bagasse furnaces the appearance of the 
bagasse turned out overnight indicated the amount of care bestowed on the 
feeding of the mills. In these days bad work is hidden by burning up the 
bagasse as made. '1'0 insure good work, therefore, it is imperative 
that the crushing of the mills be taken once every 24 hours. The 
use of storage derr1cks would make this a very simple and withal 
a very profitable operation. 

Cane Juice. 

As to the quality of the cane juice, in most of the factol'iel' visited, there 
Was Qluch complaint. 
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'I he Boiling House Records of one Factory for the current cro}) Rhowed 
the following figures: -

Week ended I_Brill. I Sucrose, I Purity, I 

----- 1-
1913, December, :!O 16'S8 13'20 

I 
SO'6 ! I 

" .. 27 . 16'73 13'409 SO'6 

1914, January, :~ 16'83 13'65 81'1 

" .. 10 16'78 IS'OO 81-0 

17 16'80 13'63 81'1 

" " 
24 . 16'88 I 13'84 82'0 

31 17'04 13'91 81'6 

~'ebl'uary, i li'OO 13'87 !H'5 

" 
21 17'3~ 14'12 81'5 

" 
28 17'50 14.-55 82'S 

Average of ten weeks 16'93 
, 

13-78 81'3 

.. i,.r lll'ceulber 16'55 Hi'SS 80'6 

" " 
,Janna .. ,}, 16'87 , lS'7l! !!l'3 

" " 
~'ebruary )j'29 14'18 81'9 

After I had left India another Bihar factory forwarded an extract 
from its l'ecol'ds fol' the foul' years HlOU-10 to 1912-13 and for 1913-14 
down to part 01' the whole of the month of March 1914, 

Fl'om this statement the following figures have been compiled :-

1909,10 , 

1910-11 . 

1911·12 .' 

1912-13 , 

1913-140 , 

1 J.,~tTA.BY, : }·EBlIU ..... y. MARCH, APIIIL, 

----' 
Brix, SuelO50,I B,i~ ;suero.e, 8,;x, Sucrose, B,ix, Isu.roBe"i Brix, - 8urr~~,'_ .»:~~,~ IiIn.ro .. , 

16'78 13'36' ---15'821~~'45 ~~ 
I 

) 519 12'07 i 16'20· 13-28 17'32 W25 

15'53 13'40 , 16'16 i 14,'{15 16'15 15'10 

17'17 

16'80 

17'351 15'39 

17'45 I l4'80 
I 

17'7. i 
I 

17'42 ' 
I 

16'05 

15'42 

IS-39 WIl 18'00 
I 

16'07 l4o'61' 1~'OO 

1,"10 15'00 1,'60 

15'41) 

14,17\ 

15'00 

18'17 16'57 19'15 16'22; 19'410 16'20 

lS'30 15'90 
1 ______ -----,---

Su.rose A "erage 13 78 lUOj 15'OS i 15'(}j : 
I 

15'33 I 16'20 
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" " " ,,1911-]2 

" " .. 1912·13 
to end of }Iarch ( ?) 1913-14 

Canes grown without irrigation fluctuate in sacchat'ine content with the 
vicissitudes of seaSon and the above cannot be considered pat·ticularly poor 
JUIce. 

From only one of the Estates visited, t.he one referred to on page 192, 
were fibre figures obtained. These were given for the current crop as 14'6 
per cent. 

Fibre figures at best are only an approximation more or less remote. 
Assuming-we can only assume-that thc fibre in the cane supplied to the 
second factory for the crop of 1912-13 was 14'5 per cent. the sucrose content 
of those canes would appear to have been 12'82 per cent. 

A brief resume of the figures for 1913 for 133 Java factories is now 
available, and it shows that the sugar content of the canes was 12'54 per 
cent. against 12'35 for the previous year. The highest amount of sugar 
in the cane was] 4'81 per cent., the lowest 9'iO per cent. The average fibre 
is not given, but it may not be unsafe to assume that it was less than in the 
Bihar cane and that the juice cuntained less sugar. Its average purity was 
SO'95 per cent. as against 81'3 per cent. in the Factory mentioned at 
page 12. 

If the juice dealt with ill these two £actOl'ies is to be taken as near the 
average of Bihar juices that district has great possibilities. 

Clarification. 

In two factories outside Bihat· the appliances for clarification and 
their arrangement were found not unsatisfactory, but in only one of these 
did the sulphur box appear to be thoroughly effective. 

One factory only of those visited later was using the carbonatation 
process. Of th8Se using sulphur only one was applying it effectively. 
This must not be taken to mean that its application by means of rough-and
ready furnaces and wooden boxes cannot be made thoroughly effective. 
Where wooden boxes were used they were found too small. The vent pipe 
of one was too small to keep the sulphur burning in the furnace. It 
was therefore useless. One of the shelves of another was at the 
moment of my visit lying outside the box. Its construction clearly 
showed the inefficiency of this box. A third was at the moment out of u~ 
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on account of a broken jet pipe. All were difficult of access for cleaning 
internally. 

In three of the factories the clarifying arrangements consisted of a 
range of defecators in imitation of the J<'rench system. 'l'here is 110 better 
dcfecator than the French when properly arranged in a good light a.nd 
ca.refully attended. These are insufficiently lighted where light is most 
required at the outlet pipes amI at night in some of the ranges it must he 
impossible to obtain a careful sepll.ration of the clear juice from thf' mud or 
8cums. 

The " Elimina.t.or" may be expected to correct this; a.s a matter of 
fact as now generally constructed it does not. 

'rhe mud subsider8 in each of these three factories were of wrong 
dimensions. 'l'hey could not be used as subsiders, consequently more liquid 
had to be passed through the filters than should have been and the wOl·k 
was imperfect. '1'0 correct this, in one case at least, a range of seven 
subsiders has been erecteJ. It is needless to point to the loss of sugar 
which must result fmm the hanging up of so much juice iD the factory, 
and helt. and othet· 11liBes con~equellt. 

Evaporation. 

In all the factories visited the Evaporators if kept properly clean 
seemed to be sufficient for their work. In some cases continuous work was 

sa.id to be carried on for a couple of weeks. 'I'his is certainly not economical 
and the practice cannot be defended. In sllgar factories genera.lly Sunday 
is the most important day of the week, and the time should be fully utilized 
in cleaning evaporating surfaces and otherwise engaging in works of preven
tion. 

r acuum pana. 

In most of the factories the vacuum pans were of capacity sufficient 
to deal effectively with the material passed 011 to them if helped out by crys
tallizers. 

CryataUizera. 

In only two were the crystallizers sufficient ill number to insure the 
maximum reduction of the sucrose in the molasses. 'rhe amoul,t of this 
re(luction was not ascertained but a mere glance at the other installations 
was enough to show their deficiencies. 
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Quality of Sugar. 
rrhis depends to a great extent upon clal'ification and owing principally 

to the construction and arrangement of the appliances, clarification was 
responsible for any shortcomings in the (lualityof the product. In one 
small factory where the clarifiers were well arranged and the el'ystallizel's 
adequate to the work, two sugars were being made and the quality of each 
was of its kind excellent, 

Much has l'ecently been written in reference to the manufacture of 
white suga.r, and all-white-sugar at one operation. but unless the price of 
the white is far enough a.bove that of the second to compensate for 
a greater vacutlm pan ca.pacity, for extra centrifugals, and greater 
demands upon the fuel, to say nothing of a decreased extraction, he 
will be well advised who, having a fair ma.rket for second sugar, 
continues to make it. 

Extraction of Sugar. 
With regard to extraction no figures extending o\'er a number of years 

were obtained, but the condition of the calle yards, the poor cmshing, the 
appliances for treatment of the juices and the shortcomings of the crystal
lizers taken together are sufficient to account for its being anything but 
high or satisfactory. 

Hel'e the manufacturing figures from Java for the cm}) of 1913 may 
again be referred to, The highest percentage of sucrose extracted by the 
mills fl'om that in the cane was 91}-1, This was with l1'H per cent, of 
fibre in the canes and 12'7 per cent. maceration. The lowest was 8J.'7 per 
cent., with 7'9 I per cent, of fibre, 

This shows mill work on cane of S ~'-t and 78 per cent, respectively, 
The working up of the juices appeal'S to have resulted in the following 

figures ;-

White Sugar of 99'20 polll, 6'93 per cent. 
Refining crystals of 97-18 1'34 

" Second boilillgtl of 1)7'61 
" 0'90 

" Molasses Sugar of 86'07 0'76 
" Black Stroop 0-05 
" --

Total 9'98 
" -------

As to the number of crushes to which the cane was subjected to obtaiu 
from the mills the results givell above, no information has been furnished, 
out it is probably safe to assume that three was a minimum, and of less 
frequent occurrence than four or five, No Indian mill as it stands at 
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present cau approach this working but the addition of a t.hird or fourth to 
the douhle mills now in use and careful feeding would make the a.pproach 
a. very near one, regard being had, of course, to the excess of cellulose in 
the Ind ian cane. 

The result of the trea.tment of the Java juice shows that it muat ha\'e 
been skilfully llallllled throughout--the first stage being good clarification. 

'Vith a few modifica.tiolts and additions the Indian factories seen in the 
early part of March last need be no long' way behind Java in the matter of 
sugar extraction. 

Victoria, Yancouvcl', B. C., } 
July:Wth, It1H. 
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ANOTHER VIEW OF ONE PAIR OF BODLEY MALLON MaCHINES IN FULL WORK. 



P'LATE l,rI. 

~FIG, l~THE WICKS CANE . OAHRIER FEEDER AT WORK IN MEXICAN SUGAR 
FACTORY. . 

JFlG.!!.~T~~ ··· .. i:~~~~~~i:tNJHl!!R~~P·ilut~~LkEirJi~~fr~r~~GH~~ 
UNDER THE 'CANE OARRIERSHED. 



FLATE IV~ 

FIG.1.-0VERHEAD CRANE AND CANE SLING IN MEXICAN SUGAR FACa'ORY. · , 

FIG. 2.-TRAVELLING CRANEA·ND CANE SLING IN MEXICAN SUGAR FACTORy ..... 



PLATE V. 

}<'IG. I.-AMERICAN HOIST AND DERRICK Co.'s TRANSFER CRANE AT WORK 
AT MEXICAN SUGA[~ FACTORY. 

FIG. 2.-ANOTHER VIEW OF THE DERRICK SWINGING A LOAD OF CANES ON 
TO CANE CARRIER PLAT~·ORM. 

" "1 C [' I C' )' ( (:"/ !.// r, '. ' .. ' _ '!~ 
,"- I b (, - f., ,. ', j 

I '; I < " I 
). i 

'IOO-r2- '- ! 



Memoirs of the Departm'=lnt of Agri(lulture in India. are issued from time to 
time as matter is available, in separate series, sach as Chemistry, Botany, Ento

. mology a.nd the like. 

Vo1. I, No. I. 

Vol. I, No. 11. 

Vol. I, No. Ill. 

Vo1. I, No. IV. 
Vol. I, No. V. 

Vo1. I, No. VI. 

Vo1. 11, No. I. 

Vol. 11, No. 11. 
Vol. Il, No. Ill. 

Vo1. Il, No. IV. 

Vol. 11, No. V. 

Vo!. 11, Xo. VI. 

Vo!. H, No. VII. 

Vo!. Il, No. VIII. 

Vol. 11, No. IX. 

Vo1. Ill, No. I. 

Vo1. Ill, No. n. 

Vol. Ill, No. Ill. 

Yol. HI, No. IV. 

Vol. Ill, No. V. 

Vol. Ill, No. VI. 

Vol. IV, No. I. 

\'01. IV, No. H. 

BOTANICAL SERIES 
Studies in root parasitism. The Haustorium of Salltalum album, Part 1:

Early Stages up to Penetration, by C. A. BARBER, M.A., F.L.S. Price, 
Re. 1. (Out of print.) 

Part Il.-The Structure of the Mature Haustorium and the Inter-relationa 
between Host and Parasite, by C. A. BARBER, M.A., F.L.S. Price, Rs. 3. 
(Out of print.) 

Indian Wheat Rusts by E. J. BUTLER, M.B., F.L.S.; and J. M. HAYMAN, 
D.V.S. Price, Rs. 3. (Out of print.) 

Fungus Diseases of Sugarcane in Bengal by E. J. BUTLER, K.A., F.L.S., 
D. v.s. Price, RB. 3. (Out of print.) 

G08sypium obtusifolium, Roxburgh, by 1. H. BURKlLL, M.A. Price, Re. 1. 
An Account of the Genus PhythiufIl and BOme Clvtridiacere by E. J. BUTLER, 

M.B., F.L.S. Price, Rs. 4-8. 
CeT.Jhaleur08 virescens, Kunze; The • Red Rust' of Tea, by HAROLD H. 

MANN, D.SC.; and C. M. HUTCHINSON, B.A. Price, Rs. 4. (Out of print.) 

Some Diseases of Cereals caused by Scler08ptJra graminicola by E. J. 
BUTLER, M.B., F.L.S. Price, Re. 1-8. 

The Indian Cottons by G. A. GAMIUE, F.L.S. Price, RB. 7-8. (Ovt of print.) 
Xote on a Toxic Substance excreted by the Roots of Plants by F. FLETCBER, 

M.A., B.SC. Price, Re.· 1-8. 
Studies in root Parasitism, IlL-The Haustorium of Olax scandens, by C. 

A. BARBER, ~.A., F.L.S. Price, Rs. 2-8. 
Studies in root Parasitism, IV.-The Haustorium of Cansjera Rheedii, by 

C. A. BARBER, M.A., F.L.S. Price, Rs. 2·8. (Out 01 print.) 
Some Experiment~8 in the Hybridizing of. Indian Cottons b~' P. F. FYSON, 

B.A., F.L.S. PriCe, Re. 1-8. (Out Of pnnt.) 
The Varieta.l Characters of Indian Wheats by ALBERT HOWARD, M.A., F.L.S.; 

and GABRIELLE L. C. HOWARD, M.A. Price, Re. l. (Out of print.) 
The :\Iulberry Disease caused by CorYlleUln mori Nom. in Kashmir, with 

notes on other :\Iulberry Diseases, by E. J. BUTLER, M.B., F.L.S. Price, 
Re. 1-8. (Out of print.) 

The Wilt Disease of Pigeon-Pea and the parasitism of XeocoslIIo.'pora 
t!(lsinlecta, Smith, by E. J. BUTLER, M.B., F.L.S. Price, Rs. 3. 

Studies in Indian Tobaccos, No. 1. The Types of .Yicolialla ru.slica, L., 
Yellow Flowered Tobacco, by ALBERT HOWARD, M.A., A.R.C.S., F.L.S.; 
and GABRIELLE L. C. HOWARD, M.A. Price, Rs. 4. 

Studies in Indian Toba('cos, No. 2. The Types of ,Yicoliallfl tabacllm, L., 
by ALBERT HOWARD, M.A., A.R.C.S., F.L.S.; and GABRIELLE L. C. HOWARD, 
M.A. Price, Rs. 9. 

St1;ldies in Indian Fibre Plants, No. 1. On two varieties of Sann, Crotalaria 
lunc,ea, L., by ALBERT ~OWARD, M.A., A.R.C.S., ·F.L.S.; and GAB.lUIlLLE 
L. C. HOWARD, lI.A. Price, Re. 1. 

The Influence of the Em-il'onment on the :\Iilling IWld Baking Qualities of 
Wheat in India, No. 1. The Experiments of 1907-08 and 1908-09, by 
ALBERT HOWARD, M.A., A.R.e.s., F.L.S.; H. l\1. LEAKE, M.A., F.L.S. j and 
GABRIELLE L. C. HOWARD. M.A. Price, Re. 1-A. 

The Bud-Rot of Palms in India by E. J. BUTLER, IIl.B., F.L.S. Price, Ra. 2. 

The Economic Significance of Natural Cross-Fertiliza.tion in India by ALBERT 
HOWARD, lII.A., A.R.e.s., F.L.S.; GABRIF-LLE L. C. HOWARD, M.A.; and 
ABDUR RAHMAN KHAN. Price, Rs. 4-8. 

MilJets of the Genus Setaria in the Bombay Presidency and Bind by G. A. 
GAM.lIIIE, F.L.S. Price, Re. 1. 

Studies in Indian Fibre Plants, No. 2. On some New Varieties of Hibiscu. 
eannabinu8, L., and Hibiscus Sabdarifla, L., by ALBERT HOWARD, M.A., 
A_R.e.s., F.L.S.; and GABRlELLE L. C. HOWARD, M.A. Price, Ra. 3. 
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BOTANICAL SERIES-continued 
Notes on the Incidence and Effect of Sterility and CroBs·fertilization in the 

Indian Cottons by H. 1\1. LEAxE, M.A., F.L.S.; and RAM PRASAD. Price, 
Re. 1. 

Note on the Inheritance of Red Colour and the Regularity of Self·fertiliza
tion in Corchorus capSlllar;.,:, L., the common Jute plant, by I. H. Bl'RKILL, 
)t.A., F.L.S.; and R. S. FINLOW, B.se. Price, He. l. 

Obsen-ations on Certain Extra-Indian Asiatic Cottons by H. ~1. LUKE, )l.A., 
F.L.S. ; and HA~I PRASAD. Price, He. 1·8. 

The ~lorphology and Parasitism of Rhizoctollia by F. J. F. SHAW, B.SC., 
A.R.C.S., F.L.S. Price, Rs. 2. 

On the Inheritance of some Characters in Wheat-I, by A. HOWARD, lII.A., 
A.R.C.S., F.L.S. ; and GABRIELLE L. C. HOWARD, M.A. Price, He.!. 

The Influence of the Environment on the Milling and Baking Qualities of 
Wheat in India, No. 2-The Experiments of 1909·10 and 1910-11, by 
A. HOWARD, M.A., A.R.C.S., F.L.S.; H. ~l. LEAKE, M.A., F.L.S.; and 
GABRIELLE L. C. HOWARD, It.A. Price, Re. 1. 

The Varieties of Soy Beans found in Bengal, Bihar and Orissa and their 
Commercial Possibilities, by E. J. \\'OODHOUSE, ~[.A., F.L.S.; and C. S. 
TAYLOR, B.A. price, Rs. 2. 

On Phytophthora parasitica novo spec. A new Disease of the Castor Oil 
Plant, by J. F. DA~TUR, B.se. Price, Hs. 2. 

Studies in PeTonospOTaCelJi by E. J. BUTLER, JlI.B., F.L.S.; and G. S. 
KULKARNI, L.Ag. Price, Rs. 2. 

Notes on Pollination and Cross·Fertilization in the Common Rice Plant, 
Oryza sativa, Linn., by G. P. HECTOR, M.A., B.Sc. Price, Re. 1. 

A Selerotial Disease of Rice by F. J. F. SHAW, B.se., A.R.C.S., F.L.S. Price, 
Re. 1. 

Studies in Indian Tobaccos, No. 3. The Inheritance of Character5 In 
Nicotiana tabaculII, L., by QABRIELLE L. C. HOWARD, :lLA. Price, Rs. 3. 

Studies in Iudian Cottons, Part I-The Vegetatiw Characters, by H. ~I. 
LUKE, M.A., F.L.S.; and RAM PRASAD. Price, Rs. 3-8. 

The Red Rot of Sugarcane by E. J. BllTLER, :lI.A., F.L.~.; and ABDL'L HAFIZ 
KHAN. Price, Re. 1. • 

Some New Sugarcane Diseases by E. J. BUTLER, JIl.B., F.L.S.; and ABDt:L 
HAFIZ KHAN. Price, Rs. 2. 

A Preliminary Note 011 the Classification of Rice ill the Central Provinces 
by R. J. D. GRAHAJIl, M.A., B.SC. Price, Re. 1·8. 

The Influence of the EllYironment on the ~lilling and Baking Qualities of 
Wheat in India, No. 3. The Experiments of 1911-12, by A. HOWARD, 
o.l.B., M.A.; H. M. LEAKE, M.A.; and GABRIELLE L. C. HOWARD, M.A. 
Price, Re. 1 or Is. 6d. 

CHEMICAL SERIES 
The Composition of Indian Rain and Dew by J. \YALTER LEATHER, ph.D., 

F. I. C. Price, Re. 1. 
The Composition of Oil-Seeda of India by J. W. LEATHER, ph.D., F.I.C. 

Price, Re. 1. (Out 01 prillt.) 
The Pot-Culture House at the Agricultural Research Institute, Pusa, by J. W. 

LEATHEB, ph.D., F.I.C. Price, Ra. 3. 
Experiments on the Availability of Phosphates and Potash in Soils by J. W. 

LEATHER, ph. D., F.I.C. Price, Re. 1-8. 
Construction of Drain Gauges at Pusa by 1\1. H. A.RNOTT, M.INST.C.E ..• 

with a Preface by J. W. LEATHER, ph.D., F.I.C. Price, Rs. 3. (Out of 
print.) 

The Loss of Water from Soil during Dry Weather by J. WALTER LEATHER, 
ph. D., F.I.C. Price, Hs. 2. (Out 01 print.) 

The System 'Yater, Calcium Carbonate, Carbonic Acid, by J. WALTER 
LEATHER, ph.D., F.I.C.; and JATINDRA NATH SEN, )I.A. Price, Re.!. 

Water Hequirements of Crops in India by J. WALTER LEATHER, ph.D., F.l.C. 
Price, Ra. 3. 
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CHEMICAL SERIES-cfmti)'lud 
The Nature of the Colour of Black Cotton Soil by H. E. ASSETI', B.SC., 

Pl'ice, He. 1. 
Water Requirements of Crops in India-H, by J. \\"ALTER LEATHER, ph.D., 

F.I.C. Price, Rs. 2·B. 
The Composition of the lIilk of some Breeds of Indian Cows a.nd Buffaloes 

and its Val'iation8, Part I. The milk of some breeds of Indlan cows, by 
A. A. ~1t:GGITT, s.sc.; and H. H. llAss, D.Sc. Price, Re. l·B. 

Hecords of Drainage in India by J. W. LEATHER, ph.D., F.I.C. Price, Re. 1. 
The Rub System of Rice Cultivation in Western India by H. H. l{ANN, 

D.Sc. ; X:V. JOSHI, B.A., B.SC., L.Ag. ; and X. Y. KANITKAR, B.Ag. Price, 
Re. 1. 

The Composition of the lIilk of some Breedd of Indian Cows and Buffaloes 
and its Variations, Part 1I. The milk of 80me breeds of Indian Buffaloe$, 
by A. A. ~lEGGITT, B.SC.; and H. H. lIANN, D.SC. Price, Re. 1-8. 

A Contribution to the Knowledge of the Black Cotton Soils of India by 
W. H. HARRISON, M.SC. ; and M. R. RUIASWAMI SIVAN, B.A. Price, Re. 1. 

The Date·Sugar Industry in Bengal. An InYestigation into its Chemistry 
and Agriculture, b~' H. E. ASNETT, B.SC., assisted by G. K. LELL L.Ag.; 
and BH.HLAL :\/. .-bIIS, B.A. Price, Rs. 3. 

Evaporation from a Plain 'Vater Surface, by J. "'ALtER LEATHER, ph.D., 
F.I.C. Price. Re. 1. 

Studies in the Chemistry and Physiology of the Leaves of the Betel-vine 
(Piper Betle) and of the Commercial Bleaching of Betel-vine Leaves by 
H. H. :\IANN, D.SC.; D. L. SAHASRABt:DDHE, B.se., L.Ag.; and V. G. 
PATWARDHAN, B.Ag. Price, Re. l·B. 

The Gases of Swamp Rice Soils. Their Composition and Relationship to 
the Crop, by 'Y. H. HARRISON, M.SC.; and P. A. St:BRAMANIA AIYER. 
B.A. Price, Re. 1-8. 

The Experimental Error in Sampling Sugarcane by J. 'V. LEATHER, ph.D .• 
I'.I.C. Price, Re. 1. 

The Fractional Liquefaction of Rice Starc-h by F. J. WARTH, )[.sc.; and 
D. B. DAR.\BSET'l', B.SC. Price, Re. 1. 

The Yield and C,llnpositioll of the :\Iilk of the c\Iontgomery herd at PU8a 
and Errors in :\Iilk Tests by J. W. LEATHER, ph.D., F.I.C.; and A. C. 
DOBBs. Price, Re. 1 or lB. 6d. 

The System Potassium Xitrate, Sodium Chloride, Water, by J. W. LEATHER, 
ph.D., F.I.C.; and J.~TINDRA NATH ~IUKERJEE, B.A., B.SC. Price, Re. 1 
or 18. 6d. 

The Systems-lA) Water, )Iagnesium Carbonate and Carbonic Acid, (B) 
Water, Calcium Carbonate, )Iagnesium Carbonate and Carbonic Acid, by 
J. ,,'. LEATHER, ph.D., F.Le.; and JATINDRA KATH SEN, )l.A. Price, Re. 1 
or l~. 6<1. 

Studies Ol an Acid Soil in _-\ssam by A. A. lIEGGITT, B.SC. Price, Re. 1-8 
or 2.,. 6d. 

The Gases of Swamp Rice Soils, Part H. Their t:tilization for the Ael·. 
tion of the Roots of the Crop, by W. H. HARRISON, M.SC.; and P. A. 
Sl'BRnIASYA AIYER, B.A. Price, Re. 1 or 18. 6e!. 

ENTOMOLOGICAL SERIES 
The Bombay Locust-A Report 0!l the Investigations of 1903-04, by H. ~1. 

LEFROY, M.A., F.E.S., F.Z.S. Price, Rs. 2-8. 
'£he more important Insects injurious to Indian Agriculture by H. M. 

LEFROY, ]ll.A., F.E.S., F.Z.S. Price, Rs. 3. lOut of print.) 

The Illdian Surface Caterpillars of the Genus .Agrotis by H. M. LEFROY, 
M.A., F.E.S., F.Z.S. ; and C. C. GHOSH, B.A. Pnce, Re. l·B. (Out oj print.) 

Individual and Seasonal Variations in Hdopeltis tllcit'ora, Waterhouse with 
de~cription of a new species of Helopeliis, b~- HAROLD H. )IANN: D.Se. 
PrIce, Re. I-B. 

The Coccidre attacking the Tea Plant in India and Ceylon by E. E. GREEK 
F.E.S.; and HAROLD H. l[ANN, D.Sc. Price, Re. L (Out oj print.) , 



Vo!. I, No. VI. 

Vo!. 11, No. l. 
Vo!. Il, ~o. n. 

Vol. Il, No. Ill. 

Vol. I1, No. IV. 

Vo!. 11, No. V. 

Vo!. 11, No. VI. 

Vo!. 11, No. VII. 

Vo!. I1, No. VIII 

Vo!. H, No. IX. 

\'01. II, No. X. 

Vol. Ill. 

Vo!. IV, No. I. 

Vol. IV, No. n. 

Vo!. IV, No. Ill. 

VQi IV, No. IV. 

Vo!. IV, No. V. 

Vol. IV, No. VI. 

Vol. V, No. I. 

Vol. I, ~o. 1. 

VoL I, No. II. 

Vol. I, No. 1. 

Vo!. I, ~o. n. 

Vol. I, No. III. 

'Vol. 1, No. IV. 

Vol. II, No. I. 

"1 

ENTOMOLOGICAL SERIES-continued 
The Mustard Sawfly by H. 1\1. LEFROYi M.A., F.E.S., F.Z.S. ; and C. C. GBosa, 

B.A. Price, Re. 1. (Out of print.) .-
The Rice Bug by H. 1\1. LI>FROY, ll.A., F.E.S., F.Z.S. Price, Re. 1. 
Remarks on Indian Scale Insects (Coccida), Part Ill, b~' E. E. GRI>EN, 

LE.S., F.Z.S. Price, TIe. 1·8. 
The Red Cotton Bug by H. )1. LEFROY, ll.A., F.E.S., F.Z.5. Price, Re.!. 

(Out of print.) 
The Castor Semi-Looper by H. 1\1. LJ;;FROY, M.A., F.E.S., F.Z.S. Price, Ra. 2. 

(Out of print.) 
The Tobacco Caterpillar by H. 1\1. LEFROY, M.A., F.E.S., F.Z.S. Price, 

Re. 1-8. (Out of pri1lt.) 
The Cotton Leaf-Holler by H. 1\1. LEFltoy, )1.A., F.E.S., F.Z.S. Price, Ite. 1-8. 

(Out of print.) 

Notes on Indian Scale Insects (Coccida;) by H. MAXWELL-LEFROY, M.A., 
F.E.S .. F.Z.S. Price, Re. 1-8. (Out of print.) 

Life Histories of Indian Insects-I. (Qoleoptera), by H. MAXWELL-LJ;;FROY, 
l[.A., F.E.S., F.Z.S. Price, Rs. 2. 

Life Hiatories of Indian Insects-H. Some Aquatic Rhynchota and Coleop
tera, by D. ::';OWROJEE. B.A. Price, Re. 1-8. 

Life Histories of Indian Insects-Ill. The Rhinoceros Beetle (Oryctes 
Rhinoceros) and the Red or Palm Weevil (RhynchophoTUs FerrugineuB), 
by C. C. GHOSH, B.A. Price, Rs. 2. 

The Food of Birds in India by C. W. l\1ASON, M.S.E.A.C., edited by H. 
MAXWELL-LEFROY, M.A., F.E.S., F.Z.S. Price, Rs. 7·8. 

Eri Silk by H. MAXWELL-LEFROY, M.A., F.E.S., F.Z.S.; and C. C. GlIOSH, 
B.A. Price, BB. 3. 

Tetriginre (Acridiinre) in the Agricultural Research Institute, Pusa, with 
descriptions of new species, by J. L. HANCOCK, F.E.S. Price, Re.!. 

The Big Brown Cricket (Brachytrypes achatinus, Stoll), by c. C. GHOSH, 
B.A. Price, Re. l. 

Life Histories of Indian Insecta-IV. (Hymenoptera), by Govnm RAlI D1:TT, 
B.A. Price, RB. 2. 

Inquiry into the Insecticidal action of some l\Iineral and other Compounds 
on Caterpillars by H. 1\1. LEFROY, M.A., F.E.S., F.Z.S.; and R. S. FnIww, 
B.SC., F.C.S. Price, Re. 1-8. (Vut of print.) 

The" Psylla " Disease of Indigo by A. J. GROVE, M.SC. ; and C. C. GHOSH, 
B.A. Price Re. 1-8 or 28. 6d. 

Life Histories of Indian Insects-V. Lepidoptera (Butterflies), by C. C. 
GHOSH, B.A. Price, Rs. 2-8 or 38. 9d. 

BACTERIOLOGICAL SERIES 
Studies in the Bacteriological Analysis of Indian Soils No. 1, 1910-11, by 

C. )1. HCTCHINSON, B.A. Price, Ra. 2-8. 
Rangpur Tobacco Wilt by C. M. HUTCHINSON, B.A. Price, Rs. 2. 

VETERINARY SERIES 
.o\.naphylaxia in the larger Animals by )Iajor J. D. E. HOLMES, M.A., D.se., 

M.R.C.V.S. Price, Rs. 2. 
Salvarsan in the Treatment of Surra in Horses, Doga and Rabbits by ~lajor 

J. E. D. HOLMES. M.A., D.SC., M.R.C.V.S. Price, Re. 1-4. 
Some more Successful Experiments on the Treatment of Surra in the Camel 

with Recommendations for Systematic Treatment, by A. S. LEESE, 
M.R.C. V.S. Price, Re. 1. 

On the Immune bodies occurring in Anti-Rinderpest Serum and on the 
Variations occurring in the Serum Proteins of Animls during Rinderpest 
and during Immunisation and Hyper-Immunisation, by P. HARTLEY, D.Se. 
Price, Ra. 2-

Some cases of Surra treated in the Field and in the Laboratory during the 
autumn of 1911, by l\1ajor J. D. E. HOLMES, M.A., D.se., M.lt.a. V.S. Price, 
Re. 1. 
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