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, ,,-I L. RATTON M.D. Madras Army,
A "l'mg EﬁSecretary to the Beatd of Revenue,

¢ dras Govern Refenue I}epartment, datad 30th October

by m on ‘the 28&1 Deemn T went to the India Qffice on the 31st
to make inquiries, and ap‘phedﬁh’q,?g letter on the same date, to the Under-
Seeretary of. Smte for India for the eredentia. ﬂmi enable me to visit with facxhty the

; 2 I found on inquiry at the Infh ﬁﬁ& hat no ‘pfé‘vmus iahmatxon had been
3 B2 received there on the subject of my visit, a ﬁ' that it would take more than a week to

“ B bimn the necessary credentxals from- ann_ 'ﬁfnﬂsr the cireumstances, although my

3 : ’Janmry, and although in any case

¥ {
“ 4 the time of my departurehadnotyetam edto proceed at once to the
: south of France, and commence work eﬂﬁm L oT ¥ hout the credentials as best T’

4 i it the and travel to India

3 _‘te eprompt aﬁﬁon. I left London,

' “ I , , th nd mnhng mqn}.ries by tha way, -
G reached Montpellier, the headquarte
' ] b ‘Mediterranean Coast, on the Tth of J’gn a1 { 7
. k: “to M. Mion, Representative of the ¢ Salma nh: mac Someté' Anonyme,
| y propmwrs of the most extonswe aml 95 tha sait concerns on the south
: a
/ large nnmbar of salt manafwtms &
| ber of small ones on the Biscayen Coas bx mdmﬂnais or by compames S
. private property, These make as + can without restriction or inter- i
| . ;:, ‘ ference on the part of Govammem ton of salt they sell in Framce,
| " ‘ j they have to pay the Gwemmm‘ me hundred francs. To ensure 5
E - the due collection of the tax, Gﬂ tha salt-pans be arranged mﬂ, e
| 1 aﬁeem effectually to guard ‘W‘f o
smngglmg and frand. The Gwea'__ tai gumx of Douanm at the
: ;1 pans, whose duty it i is, as in Indg,' 0 ' '
4 the weighing of all salt dehvm'e&
‘T';J ~amount. The tax is eollected
o .

actual conduet of sal% mn »
‘mﬁhont hmhhen, tbm

¢

“ P -
T af O3 i A L



e oﬁea M Alﬁ'ed Gervals, CI* ¥ r
in charge of the works, :

bmf : name the salt- wm-ks tlmt I vmtcd
: l;a:kg Wncummg their position and importance, without
ym é) much alike that their several descriptions

» L& _ Then T win describe the French system of
e I will take up each part of the manufactur-
S into jts uses, construction, &e. Finally, I
. 4'hc‘ﬁrl,i . m:i suggest such improvements in our
51;:!3 m;’mm?“ and Peceais, the latter commonly
ment Gard th Wem i b Mediterranean, at the southern edge
L Y meon the 11th and 12th of January-
My portion of the Mediterranean shore, which
Vm&o“ﬁy mgbteen inches. They are surrounded by

53 f& “lth"“sh the sea is tideless, its water-leval
W during the prevalence of westerly and
i ent may be inferred from the fact that Le

that the Aigues Mortes salt-works extend
e 1 miles long by four broad on the average.
iten m Coast has a density equal to 3-5° Beaumé,
e canal nine feet in depth at the works, and
':- Tts depth varies ; but it is not liable to be

: the admission of
kag 120 Beaumé is fonn?i Ww “"ﬂ}' to keep ont floods. Subsoil brine
T o nthy ¢ about three feet from the gurface, but is

24K waterfar the use of the work-people, &c.,
By, E‘“Mﬂ@ the surface by means of Artesian
ag these wells, that the s0il on which the paus
;,;‘_;bout fifty Customs officials at ten
hes works They are the most import-

ta protect them from the not mfrequonh '

fr Water. The same uanal whete it enters the
Wﬁ!hﬂch 18 flush with the embankments partly :

g s o g
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7. On the 16th of J anuary, I vigited ;}he salt-pans of Le Berre about fifty miles
north-east of Marseilles in the Departmemt Bouches-du-Rhone, These works are
situated on a sandy promontory on the m)rt}fl or mainland side of the Etang-du-Berre!
The Etang-du-Berre is an enormous shallow estuary, occupying a surface of 143 square
miles, formed by two mountain ranges Wb.lc%h run out from the mainland about twenty
wmiles, inclining towards each other in thenf course, soas to form a scml-eu*cu]&r sea-
basin girt in by hills; the hills do not meet; however, but leave an opening or sea-gate
between them, 8o small as to be mwsﬂ)}ee from the shore. Numerous streams and
rivers, the mouths of the Rbone, dmnhamw into this estuary ; its outlet being small

as deseribed, 1t follows that the water ust be weak ; in fact, it never exceeds

2° Beaumé in strength., The works ar% at a lower level than the sea; they
are surrounded by embankments to prevent inundation, and water flows into them
naturally from the lake through canakpgoéuded with sluice-gates. There are a great
number of salt manufactories round the lake, of which those called Le Berre are the
most extensive. They are five miles long by abont three miles broad, and are proba-
bly the most iniportzmt works in Provence ;| the Manager who showed me round these
_pans obtained a Silver Medal for salt at th¢ Paris Exhibition of 1856. He gaye me
some specimens of the identical salt which gained the prize, which I have much plea-
sure in ferwarding to the Board. [t is d ﬁxm, heavy , dry, tranalucent and rings
with a metallic sound.

8. On the 19th of January, I mit&{if the salt-WOrks known as Les Vieux Salins
d’Hytres, belonging to the Compagnie du dex in the Department Var. These works
are seven or eight miles in c:rcumferenee,i and are about the largest in the depart-
ment. As usual, they are on sandy svil}
pmtoctmg embankments. The embankmexts are raised to keep out sea incursions, no
fresh water inundations being to be feaved here as in the neighbourhood of the Rhone,
Sea-water, averaging 3-5° Beaumé in density, flows paturally to the pans through
canals cut from the sea at different pomtg A nawgable canal traverses the works;
there is good anchorage for shipping in the near vieinity, and they enjoy perhaps the

largest share of the salt export trade in the province.
9. On the 21st of January, 1 visited the Salins des Pecheurs or Saling \*enf g

Compagnie de M. Girard, on the Toulon “\r west side of the last station and about
seven miles from Toulon. Th's is also an ; extensive and important salt manufactory
chiefly engaged in the export trade. I{

of the latter, the use of tramways, piers, When describing these parts of the
French system, I will keep the Salins Neuf before me as a model. In other_ respects
these pans do not differ in any way from ¢t hose last mentioned, »
* 10. On the 26th Januar 'y, 1 visit k. the salt-pans of Martxgues, Bouohes»

d\l’RhOIle, about tWO hours! mlway Jo J - frﬁm M&L‘SGXBBS. There are NNINErous S&lt-r

works scattered round Martigueson ¢ tixs hojrders of crecks running towards the Etang.

du-Berre; They are comparatively “small aad POSSOSS 10 features of special interest.
That' one which I examined most attenty ey onged to M. Joseph Dol. It resemblec

in all yespects those already noticed.

the pomt' on of the erystallising beda wxﬁx E‘efmnca to the platforms, the construetion

Dbelow the sea-level, and surrounded by

had cause to admire here the extent and = "
completeness of the mechanieal arrmgeme’éhts fm' facahtatmg salt transport and storage, =
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Proceedings Ofthc Madrac agwm;:f;cmw Dcpamm‘- E A 95tk Septemper 1875, 4
<% , e N allow. A site possessing the requisite qualifications having been selected, a large
i i mtl;‘d::‘:xﬁ;:;e:f: :::‘:g;h:‘ ’ uence o; mfow I rec i % " portion of it and that at the highest level is| apportioned off to the outer eondensers.
e olplega .;f s pul' ofh}u.: °::1 ra WMI’ WAL § As all alluv:al deposits or sxlted sands havia glope in one direction or another, and
E T i tar e, b salmt obn : o osing o - P g the outer condensers ?xtend over two or th:ee linear miles of ground, the whole of the
orm at the ible in France was made there. A3 tract that they comprise is never at the,‘s e level. They are divided, therefore, by
arrived, I found workmen basily employeld in removing a thick W e Eh cross bunds into communicating compartments, and sea-water is admitted first into
; Sulphate from the condenser’s floors, p "paratory to commeneing WM . g that which is at the highest level, and from. thence flows to the lowest. If the con-
gj’;‘ l{anager, who accompanied me, kindly prisented me with a fragment of the crys&r e formation or slope of the ground will allow of it, as it often does, the inner condensers,
i Gypsum so removed. He also gave me ¢ specimen of salt manufactured the which also occupy a large tract of ground, Ipegih where the outer end. They are also o
g year. These specimens are herewith fokwarded to the Board. T could discd divided into compartments through which #he brine flows from the highest to the .

lowest. Arrived at the lowest inner condenser after winding about from the sea, from
one compartment to another, a long sinuous tract in which every variation in level
has been taken advantage of, the brine has; usually reached the lowest level in the 23

e than elsewhere, unle-ntbeo‘m‘.‘-‘ :
nd and more clay in the soil here than & m
45t station that I had time to visit, a8 1

fact, which I noticed, that there is less
other stations I visited. This is the

L 2 b
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: , Marseilles for Madras on the 31st of Jandary. At no station had I an OPP“m‘ 1{ whole Saline or salt-work. From here, ther, it is pumped up to-the first compartment '

seeing manufacturing operations aetually $y . e | of the smaller system of finishing condeﬁem, probably at the same level or at a
o 12. A French Saline, such a8 T Have seen it and heard it described, 608 s 3 higher level than the first outer condenser, from whence it gravitates to the last com-

a5 ~essentially of a large tract of waste shore{land, fifteen to twenty square miles 10 ﬁr partment, and so on to the salt-beds which are on a slope, so that the brine can flow
4 at a lower level than the neighbouring sea protected from inundation and cultive PM"' from one to another from first to last, or, b L means of a channel, can pass by nearer

73 salt. The salt-pans are divided into Par#;, Exlerieur, Partic Intericur, 4 W beds and fill those further off. From this jdeseription it will be seen that I cannot
) Tables Salant, and Reservoirs, which I will call for the future in this report, © < furnish a diagram or drawing of the arrangement of parts at a French salt-work as

condensers, inner condensers, finishing
voirs, respectively, There are also platfolrms, &c., which need not be noticed 08 zﬁs
The condensers and reservoirs oceupy 78 fher cent. of the evaporating surface, t:;m '
bed, the remaiviug 22 per cent. A canal beings brine from the sea or estuary, 83 arally ,
may be, to the works, and first to the outer. gondensers, into which it flows n&

they are at alower level than the sea. At the commencement of mapufacture - = e@t“

first system of condensers for seveR

g or bl *é

retained, spread out in a thin sheet in or 000"
~ days, until it reaches 8° Beaumé in stre; Itinthanpwedintothemn gEI
densuu,‘gemnlly also by mhml ray "ﬁon. Here the bring,

pumped up to the finishing ’
ﬁheunmﬂltrwhesthonlt-hoh,ib Dass
25° Beaumé by that time. Theoa

filled to a depth of about ten inches s mplenuhod from timo 0
formation with additional brine, 5o 48 to Seeure that its strength & ey
exceed 29° Beaumé. This continues mﬁl a bed of salt about two in
pess has formed, when the bitterns are dritwn off for the supply of £

bed and the salt is collected by means of syooden shovels in the dry :utemﬁ
duration ofmnnbcm:oﬁomﬁmwu y about five months, tha lﬂ,ow
August or September. The time alle ﬁ.“ erystallisation on th
months. ’ mthe
13. The condensers are not o tric cncl:::rm“‘
i : f ) ht per :
bedtsnormmsulupmsmm as Might peritP®

they are not uniform. Sometimes the brin¢ has to be pumped up from the last outer
to the first inner condenser,sand sometimes; though not.so often, as these two parts
together occupy a comparatively small spacq[ from the last finishing condenser to the
first salt-bed.

14. The floors of the condensers are Mot prepared in any way, and after manu-
facturing operations have been once fairly started the flow of brine through their
compartments is not much looked after, a# the sluices being left open just manage
to supply daily the amount of brine removed by evaporation, so that uniformity is
maintained without trouble, This can be; arranged by a simple calculation. The
brine that is left in the finishing condensrs at the end of the season called wirgin
brine, and I suppose also the strong brine in the last few inner condenser compart-
ments is pumped off to reservoirs at a Jigh level, where it remains stored to a

. depth of three feet throughout the winter iand until the commencement of the next

manufacturing season, when it is, according to its strength, transferred fo the inner

_condensers, finishing condensers, or salt-beds. At the salt stations I visited in

January, this brine varied from 15° to 22° leaumé in strength. At the end of the
season, the mother-liquors are got rid of by being drained off or pumped out to sea
according to the level of the salt-beds. There is not that amount of mother-liquor to -
get rid of that might be supposed from the fact that brine is not ordinarily evaporated
beyond 29° Beaumé, as it is customary to @ 2 certain amount of a comparatively
inferior deseription of salt, in separate tables, from * used brine” at 29° Beaumé.
This salt formed between 29° and 32° Bean#lé is in great demand for fish-curing and
for the manufacture of soda, and is sold excluﬂmvely for those purposes.

15. One square yard of erystallising | mn'faee at an average salt station yields
110 Ibs. of galt in thirty days, but this must not be confounded with the mean produce

of the salt-works per square yard. A enblo yard of the salt is said to weigh 168 lbs.
2
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The salt when collected is stored On raise;

of from 500 to 2,000 tons each, covered

-
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is not a theoretical advantage ; it is one of {great practical utility, and is co.nstan‘tly
made use of. At important points,—wherever, in fact, it is necessary,—the sluice-gates
are set in masonry frames, Sometimes also where two channels at the same level
meet at a right angle, their point of intersection is made a W:?terw\fay common fo h;)th
by means of four sluice-gates,—a pair to each: channe'el, one pair bemg closed, thg 'ot 1er
channel possesses the way and pice versa; but this arrangement is not practicable
nnels are important and in constant use.
W]mnla ;Tomﬁﬁ:iensers.—Theiondensers,-—outéar, inner, and finishing,—have their sities
staked and planted with brushwood to preserve them. They are but ﬁhallo“'. sandy
basins, and the brine stored in them seldon_l xceeds: an average depth of three inehes, -
The mean level of their floors is about elgjnteen inches below” sea-level, but they

d platforms as in India, and stacked in BREE
3 3 ually with tiles. ~ The cost of manuf?dm
18 nearer i.ive than six francs a-ton, and that includes everything to the aomp b ¥
thfa heap, its covering, and maintenance o establishment. There is a permanent s
blishment of about 100 men and 60 m leé,'at Aigues Mortes. The plattorm® S8
ﬁ.anked .by tramways or canals ; when t is sold a heap is broken up, ad U
tle(! Up In sacks, is put on board boats r removed in waggons. 1 will recur s
weighing process afterwards,

16,  Embankments —The em
Bouohes—du-Rhone, are ahout

B
1

nts surrounding the works at Aigues Mortes,

Yove o six feet hi h, twenty-five yards across the base, and seldom approach nearer to the sea than 100 _a}'ds, and extend away fr(@ it for miles.

i ave gix feet of pathway on top. At othdr stations the embankments are of less dimen- As before stated, their floors are not prepare(;i in any way, and I think they mu.st lea]f

mns ageording hmdaon ;Vhen I examineci them, covered with o a zood deal. The Engineers say there cangbe no great leakage, beca}me brlm? 12

Gy originally formed with Sand, and this because cl;)' had been brought Bfaumé in density is found below the surface. Now it is a fact that brines of differ-

mdgmfted,phced AT brushrwood, &4 , lanted and encouraged to 8TOW) s ent densities being of different weights w}ill rest one upon another, and though

it Dy s ] feserve them in good irder. transfusion or dialysis takes place, this is fo slow a progess as to be scarcely worth

.1‘7. Canals.—There are commonly |t I:) e Sh 2 m}gcanals cut from the sed considering where the top layer of brine is! constantly on the move. On the other

ot ﬂlﬁ'erent points to bring brine to the &8 cond: SUPPO};.. which again there may - hand subﬁ:)il brine is not found immediatiely in contact Wifh_ .t-he 9ondenser floors,

t :I&lore s according to the loog] conformaﬁ:rzf the éound- Ono cansly but 1;1 the sand from one to three feet deep%r, s0 t.-hat brine leaking into t}%e' stratum

-a o events larger and deeper than the thers, is navigable, and is 8o arranged 88 . % between the two must be removed, to a/certamn extent, by lateral drainage and

, _faelh“?te locomotion and the transport | of :a’lt nTI? gable, Is have their opening k: ; * altimately lost, or cffused into inte rsocting ohannels as may chance to SR

i ngehmes blocked up with sand,"‘sea-wecﬁ : iy as in Indi% 78 d .\ the subsoil brine would, in any ecase, only protect the outer condensers
but their maintenance , &e., by the wind and waves And, again,

. condensers containing brine at above 13°
kage. It would not protect those con : : :
f};‘:i;? fzf as the brine increases in densi}'g:y and in weight, it Woulc.l penetrate more
readily ;;hrm’xgh the sand, and sink unimpedéd through the gubsoil brine. : :
50. Salt-beds,—The position of the salt-beds in the works and their preciss

arrangement is not, for obvious reasons, uniform throughout the different stations,

- 5 carefully attendeq o +led with sluice-gates.
both to o to. They age provided wi
the mk;?x: ?zlltihe s.ea 3 ﬂoating debf;ﬂ: and are staked along their sides to keeP
their slbpes to cong ‘: Brushwood, re , &e., of a suitable kind are planted alO:S
' evacals Aad Preserve them, Boats are towed in the canals PY

thff ent points of th: i e cted at one side, and bridges are placed

B St ) P e 2 .::“;j‘_"’_ s SN : Sl e
=L Tl on R TR s - ;‘:._—-._; s

S IR N R

: 6 i ' d surrounded by
" canal to_enably workm to arofs. | THESLES but. they are always either clustered toge#her. in parall?l YOWsS an
:on:‘g_e? are sunp.ly flat-bottomeq boats, mdegn‘;v:rt:; dmtliliss,a t&:a; hoend with cord® platforms and tramways or canals, or they run in a long line ulong' the borders of tlslg
: 'brid;ehghifly Projecting pier or staging, 8o that wh;n one set of cords is let 8° the E navigable canal, separated from if by a pla#.form. Ea;lh ;alc;:bcd 115 us&a}ily :'t?}fut e
o, S0 Bwings to the opposite side & b Ut Tl by 40 yards broad. In the firstjinstance, the beds are levelled with gre
Yo boats coming along the gagy) Side to which it is attached giving free 4 E Z::fs hﬁgsoie plZces, overlooking the sea,/an ingenious method of levelling is prac-
S 18. 'Ohaﬂ”eza-"'Frﬁm the majn . 1 bmnch OK | n vq‘ : tiﬂe(i whi(}h might be Of ase in Iudia. It iS}based on the assumptlon th.at.; a hne drﬁWn
n every directio AR lying canal, numerous channels LY g . h f tooping is horizontal, and it
of the salt- n e along the sides of the different systems of condensers an - from the horizon at sea to the level of ¢ 1e aye of a man stooping is h ,ut .
aqueducts 0282:» Crossing each other fiequently gometimz; by means of W £ is so practically for the purpose of levelhnﬂ a large slalt-bei.h 'T‘im sgfks ;;’i :n th(:;:
S7pbont aconting kind, sometifies by means of what aro locally teF% Bl st jn longth, and theiz ends pimned BRI C @ N OE e
means an und, 28 they may be ot ¢ e %Bame or at different levels, A sypho® bt fi | two sticks provided with plumb linbg $5 .@’,‘ e e Y li f s 11;: lookin
i erground wooden ueduet, and is u S whon two channels st the game e other by his assistant a few yards neare the sea and in the line o. slg s ‘thg
agai %That an angle, 5o that ope may (’T'ip under the o:l? Wan(i some to the gurfac® ¥ towards the horizon, if the observer looks pver .the' upper edge ot: h]:S stl; @ ;
tg:;nm eﬂsle channels communicate with the condensers &Zr which at different point® Lt horizon, the upper edge of the other stick fwill bt? ]ust’tangent to his :l:,l}f 0 .::10;3, e
5 1:31 er Bupply. or drain by meand of wooden -sl;ice'_' bei* Ahey communica® = | A the two sticks are on level ground. If .t{ e assistant s stick obstrue f; vtlh , s
the s and with the main e in tho same wa glaull have  rendesvoud o 74 on higher ground, and the portion of stick between ifs upper edgef :;11 i elfl'mthe
mea;’:“;P:‘;g station which is the centre of operation: g;, u:;m whole salt-work: By 3 [ I i where the horizon cuts across it, is 1;1 casure ofb tltlebdllﬁ'ere;miho ; s;:y 1 e
Ot these channels and a pump hore. ampP o : TETEWRE tangent to the line ai' vision but below it, the
: Pump heregfy, b - he Manager can P b € assistant’s stick is not tang : ¢ : ¢
81y one of the brine receptacles, by what-e‘ver T S it full aga® 2§ higher ground, and he can measure the du.Zyenee of level on his own stick by lowering
with sea-water or brine from iever name called dry, or pump 6 ) :

¥

3 s . . 1“ X f ‘

With any other part, Ay part of the works without touching or interfori?8 ? % ‘
{

save the two for the time being placed in communication. ? { .

be _ i
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f::isg:t’io:t?cljloni :;S Slde. mmlth point is reached where his eye, the top of -
as good a wa O,f?n s horizon are i one line. The work-people fancy that this 1§
the quickest an veng the slf-beds as any, and it is admitted on all hands to be
salt-beds f;re wenﬂhlzﬁcst :ay % ‘,hingxit- Besides being levelled, the floors of the
with stone-rollers dra e.u; by being t:&nmpled under foot by mules and are rolled
they are not clayed, t‘};m i ;w? men, atf the beginning of each season, Strange to 88y
Bome extent, thiouo-h = rlne:; t from 25° to 29° Beaumé must, I think, escape, to .
larger ang d’ee i tl? : sand flooring, huwever well compressed. It is said that the
twelve to ﬁﬁe:: inoljse :;ables are, the better will be the salt. As a rule, they are from
. falling in, WoOde;l :Tui:p, are baarded round the sides to keep the path.s from
2L Salt Collect; Ko g | give ingress and egress to the brine.
ccting.—When a ealte of salt wbout two inches in thickness has

formed, the mother liq | .
uors 2 3
~ the dry state, The hardnq es:r:f med ff from that bed, and the salt is collected I

sa%t. A wooden shovel som

ing done through inferior or scamped WOrks
iPs in wheel-barrows. Formerly, it was mken
experiments that have been lately made; 1t 1
mit more cheaply. Boards are laid down from

M et ot —~The plats mb ¢ the barrows to travel with greater facility"
SIx 1eet high, ang about ey m.z% long narrow raised causeways from five to

atd,ﬂamd,b,,mﬁmh Yuﬂ! broad on top, flanking the salt-beds on one sid®
at the places markeq ot f"m on the' other. Some of them have a tiled floorig

ol or o . 2
merely gravelled ang rolled har:k‘h"‘l”b others are boarded, and others again 8%
s ~wall meg ! On lo\me the position of the salt-heap is md‘m“d 5

b cate@ by a similay arrange "Mt,enclosure, on others the same thing 1%
e agﬂmgay ' st : Finally, many of them are traversed
» Sdlt Storage_my, : ’ o
fram':}eopm ‘:ﬂk ‘)ff the salt made at the pans is stored mthﬂ; |
: eaped up go ge 4 one md, mentioned in last paragraph, S aio ,
:h?mge with gablo ends, .. L0 exactly resemble, when covered, a long low-tiled
;iﬂ&lt, but now they mshes, and straw were used fOl‘ covering' ¢
ge ‘:3 ‘V;l: formerly ahoyg 1 Per tems ’ here in fayor of tiles, and the W”‘;g°
98 keep the salt mye), - ag been reduced almost to nothing, besides

#ad presorved og the Cleaner. : 8?“"19'411)7 is the salt removed from the paus

% is ken at once from the heaps and ground

Platformg that
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down in .mﬂh.’. of which there are always one or two at each station, for table use,
without further preparation. The tiles are two feet long by ono foot broad, and &re , =
bent or curved at right angles to their length. They weigh 7 kilogrammes or e
154 1bs. English, and cost 90 francs a thousand or less than a penny, and not much e
more than half an Anna a piece. The numbier of tiles required is easily ascertained ° .

by calculation when the superficies to be covered is known. Table salt ready ‘ground
for use is stored in godowns adjoining the mills. Salt for fish-curing and for the
manufacture of soda is heaped coverless on the platforms. 3 3 o

.

94. Salt—The salt-heaps that I exam‘)ined were composed of salt very similar .
in appearsnce to that of Merkanum. A largff_i, number of firm lumps of salt made up
of intercalated crystals scattered through the smaller debris of salt-cakes, but, on the
other hand, the erystals were in every instance larger, firmer, cleaner, more translu- -
cent and dryer than those made in India. This salt is said to bear carriage with very
little alteration or wastage. The table salt sfored in the godown was perfectly white,
dry, and finely ground, such salt, in fact, as one is accustomed to seg on an English

table.

95. Weighment.—When salt is going td be sold, a heap or as much of one as is
wanted is untiled and attacked with picks and shovels at the open face of the enclo-
gure and broken upright through, of as
far as may be required. The weighing
machine is as shown in the annexed
diagram. Two uprights support a beam,
from which depends a pair of scales ; “in
one segle is placed a weight of 100 kilo-
grammes or 220 lbs. English; the other,
funnel-shaped, holds the salt, and is of a
size to hold 220 Ibs. and not much more.
Salt is poured from baskets into the funnel,
when the scales balance, a sack is held i
under the funnel, which again-has a movable bottom, the bottom is let fall and the
 galt gumbles into the sack. A blow on the cateh causes the bottom to fall, and it is
xeplé@';ed with equal facility. . The diagram shows the arrangement of the catch with
| the bottom closed and open. Ordinarily speaking, when a whole heap is being broken
‘11:3, abdut twenty men are employed.
»’%'}me with picks destroy the heap ; others
ith shovels” fill baskets ; others carry the
“batkets to the weighing machine and
yweigh it; others fill the sacks and tie |
Jthem up; and others carry the sacks on |
- 1truoks either to the waggon or boat and |
srrange them on board. Not less tham
5
'§

e
Ll

five men can do the work, and it has been |

escertained that five men working in this |
way for six hours put twenty tons of salt . : .
z¥ay, or one man stows away on board & bo? or tram-waggon four tons of salt in a day

b o i o
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a-day mixtures. Forms A oW s
3-days, since the di Formerly, it was intentionally produced, but ™
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of six hours. It should be g | v

Aded that it s caloulatod d be done, only
that the Customs officer who aktbis caloulated that more woul :

o
stands bIkeQng tally for Government has the poweh |
S iy exeiripte S5 8 mﬂghm& “the 8:11:. Another form of weigm

'm.achine with alever arm, as shown in the
'chagralfx, is used at some places, and Taby. -
informed that six men working with this '
machine will put away in sacks 13,200 <
or nearly six tons an hour

.

» which seems'a *
800d deal.  Asmo tax is leyied on* .
salt, salt for exportation is not weighe

‘bu‘t sold by measure to save time; for, us
1t is always made in Precisely the a;me
Way, there is a constant relation betmn
weight and measure, whigh being onge
Measure. For this Purpose, sa}
PYramid with 5 e
5 ;:ﬂsu'res holding 990 1y, each
he slide g Jigg), - '
: 23e a little ; they are then struck eleun to the edge and emptied into p
- Waste Proguess '

-+ : . fime
impacted ner and finishing condensers, where it forms I Fiety
a mm Of 1m 1 > a3 g g 1 wﬂa’
© salt-pans o chenhcul" crystals similar to, but smaller than those foun

Concemed, jg 4 } P an with some expense, which, as far as the Gypsu

2© thrown away. - Soie |

His year, .8 douh!:;:o: ere is sharp frost on the Mediterranean Coast, 88 happe?

th S o o, Ui ino S Sy agues ChLore, 98
S Snlphate being'in exsesr nglos

'Véi‘y of latge

BIYen up in Prance, gpq ; €0 mines of it in Prussia, its manufacture hos be::; %
3 i:d 1t; Tmation simply injures the virgin brine, by breakmgesic =.
Sulphate and Chlorig, :: Mding to its quantity of Magnesic Chloride. MogR%°

the common gq)

th: latter which i reuegnmeio :'nd of with great care at the French works, espeC
ou
low t;é::tx)«: ;I:;yt; “aae -Lheir point! of saturation in bitterns of @ comparatively
% Pumping 3?0 Bum"mﬂ thus their deposition is entirely avoided: . ;
; ﬂlamost imPOI'tanty am‘;c.kw '“'Thﬂ‘mﬁnery for raising water seems to me oné o
of Indian salt manyfagpgee. -~ 18 Studies at the French works, looking to the i
of France is one whiol > ®d I quite think that the machine in use in the so¥
and with every p;speleh“eml b W)&tm salt-pans without any great djﬂi"nlty, ‘
HES sy % It & called a tampon. At most stations ther
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ey : by
: shommd the salt may be econotlfﬂcﬂ-l1~vina(a'l(1 ,f i
: . 8hovelled into a great wooden box like an g
Wide bage having sliding bottom like the door of a dmo:mg;::;
are passed under the box and filled by With

-

large i 5
4 St i - t of Gyw‘m ‘ |
-¥ear by year in the i quantity of Calcic Sulphate

. ;nd $ ‘
ly useless being mixed up with mud, debris, s:lc;l o 104
Sulphate or Glauber’s salt is occasionally forme ,

. 3 p & w’ - ',‘ :."
tion takes place in the virgin brine : Magnesic Sulph? 4

| y
ow temperatures falls to the bottom, generﬂl;t_

T il -: oo
gl L peeie -

e
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y i
the mﬂ'ﬂ% fertile source of wastage. They are P“mped

but it is not injured to any great extent
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P ‘ ) Pl : e s 2 r ; = : : RE
iﬂ one large tamp(m WO]‘ked by teﬂ to twent\y horﬁe'pow er engmeﬂ, ﬂ.n.d .One Or : t‘“ <}
er ones w 9 , 1 ve

: 5 T ‘ ' ; el ' .lioation of the motive power, and the
showing its chamhers, th 4 R
. ttampmllt; is not, however, a €O« Gireming SO i sl S50 ?ntendefl b
flow of wa el".i | more than can be seen of @ real tampon from any one pomt. of view.
show a 8?0‘1 £ % this are described in books, but this one is specml_t:) the
S,-mlh,. d ta;[l]%(;nind is said to throw least labor on the mules, as f'rom t?e untlfonin
Comfagﬂfnt ‘;f the’cm’vea the centre of gn?mty of the mass or pm:tacteis 0 fw:v Eir 1‘;:
deve OP‘;‘d wnwards rapidly and uniformly with consequent diminution ; 4 %h
displacec. do The curve is made by winding a piece of string round the edge of the
and friction. ec - tampm"h nd unwinding it again, making a pencil

: ; rifice of the s ! ; o o
s :lllrcl:xz:m:ilt‘? zf the curve it deseribes. As the string unwinds, the radivs
gcore the :

‘ i i f the tebe
i : : or and longer and the dxmqnm?m 0
of e cm.:»le ﬂ? esi:lzdml:::om%sy l(;:fgthenﬁag the pole or belts to which thelm:le ;:
increase € . : A .
in g s'mhamesse d the labor may be greatly diminished, but the cizele c; el
e ™ cased to the same extent, bnd ground wasted as well as time lost.
tmversedi. by on has a diameter f about 12 feet, costs about franc-s 3,000
Ab or p . :;ng feet 3 inches, and lischarges it at the rate of. 263 cubie yards
PEL0, Euie i f the machine dips into the water which the chambers
ot our, e S ut ofi which it flows intc the channel at the

. tre, © ;
gi “Pl ami dlsg;’ali.g:rist;egc:ge A otert of the machine it may be made to lift
gher level. ‘

4 : ; ia. The tampon is
4s would ndb be necessary in India Tl :
water as much as 5 feet, ':;t i:.hmﬂ i:;; an? ““ere is a good deal of iron-work abc.mt it,
made of wood strengthen tent byrthe salt-water, as after the first coating of.

i

» %
-
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to i}létitute a g:;lose comparison between two methods of salt
manufacture, differing so much in detail ag do the French and Indian systems. It
will be sufficient for m

¥ purpose, however, to compare their results, and endeavour to
attribute them to their right causes, Salt

alt of an excellent description, hard, heavy,
well-crystallised, clean, and almogt chemically pure is produced for about five francs
&-ton in the south of France by the wholegale method, Salt comparatively of an inferior
description, light, friable, fla ky, somewhat dirty and impure, is produced in India for
a trifle more than that sum ; that is, the eontractors are paid on an average Rupees 10
B-garce, or at the rate of 56 francs

a-ton, Now to give this comparison its true value,
it must be stated that the conditi

1ons nhdﬂr which salt is made are not the same in
both places. On the contrary, there ig el

ery reason why salt should be made better
and cheaper in India than in France, Comparing notes with M. Gervais, I fou.nd
that the rate of evaporation of i er words, the rapidity of production
Iras than on the Mediterranean Coast, an.d
ut one-fodrth; besides the presence of a stiff clay goil

at most of our salt-pans renders it moml%y certain that they leak less than those in
France, M. Gervais believes that the Cg)m

Pagnie du Midi with their system would
turn out salt equal to their own in India 2 the rate of two frapos a-ton.

29. Tt thus appears that salt is m: iz India for 56 francs a-ton of a decidedly
inferior description to that made in France for five franes a-ton, This, again, concerns
the merits of the two systems in the abstract only, as the latter price includes the cost
maintenanee, repair, &c., and the coverings
TIEer price includes hone of these things, the Madras
8 separate from the cost of manufacture, To form a
i3 of Comparison, T must here, therefore, perforce
compare the position of the Madrag Government ag Proprietors of salt manufactories
partly worked by contract, with thag of the Compagnie du Mig; making its own salt.
I think that it costs the Madras Government about twenty francs a-tonto make salt
certainly inferior to that ma

o de in France under less advantageous meteorological con-
ditions for five franes a-ton. The eogt of manufacture is made up approximately as
follows: Cost of establishm :

ent reckoning it at the Tecognised rate of 3 Annas
pound 127 francs a-ton, departmenta] s including salt coverings, &c., a little
less than 6 Pies a-ma

3 und or 1.7 franes a-gn, payment to contractors 56 franes a-ton,
total 20 francs a-ton, So that,

of works of construction|
of the heaps, &e., and the fo

A %;m'iage as well, and which is subject to &
heavier loss from Wastage.  The reverse oII all this should be the case.

80. I will now endeavour to ascerfain the cause first of the absolute cheapness
of the French salt. T attri :

bute it fo the ehonomy of wholesale method of manufae-
ture. At Aigues Mortes, for instance, which 18 as large as all the salt stations on the
Ennore canal put together, thege isa Perianent establishment of -only 100 men, and

jis
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* in former reports a large
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intendents. At the Ennore salt-stations there are hardly less than
one or two Superintendents. }ﬂ

]' f S M ] .

i jons on the Ennore canal . iperintendent, his
all the outlying statl:eng at Eonore undep tie eyes of a lsxmgle1 Sl;}:;; B
and platforms collec ortionate to the dimninished area to beﬂoo g e’ponomies
: } of t >
Assistant, and a sta-ﬁ pl:;g to other industrigs, and by s 1 eaf the Madras salt
rest of the people diver Conyersely,jthe relative dearness o tract to petty
effected by the French 'sySte:ment gives out its manufacture on c;))n xl'a::l i I;:lat-
is due to the fact.thnt Gove uisite large works, such as canals, Cmt % ;ors : n:l o
contractors, suPPhe‘-aléa?h: Z:;l establishment to look after ;hct con l‘a{:he Regtia
. and maintain 3 : ed manufactory. : ]
forms, &c.; an It in a weli-arrang . salt fter all
suﬂici’ently strong to make thi xsxfuch to do with the cheapness of t}%e ~alt€ f:;‘l : ic;:ner
of the French salt-pa;s hasb:Othe ﬂnishlng é;ondensm‘s and S(;.[Eemmez eZtinf' in the-
sl up ; ion the mules still go o o :
the brine 1§ pumped are not in gietion Loty heir use in this
condensers, and when theﬁ.zmgis' course, relatively economltq , bu}tl bt:i;;:de by their
Steam-pumps are, oh. works are not muc
mangers. how that the Frem: >

T es to s
connection only serv i ki
i IR doubt due to the length
low level. toritv of the French salt is no _
e RIS : whieh it forms which protects
31. The erystalline Joneiat o under whiel e
it from the disturbmgl‘{ mﬂ‘_lﬁlgl the brine in the {salt-beds always at or be o]?’ng Satﬁ;atjo 1;
in S el approaching sat
striotly enorced, O.f' e'epnever hurried or pressed upon by thdc. ;;11)1: others, the rate of
R A To these reasons Fhould be addoj " .ulo’ are lighter
of the Mngneslic salts-d e ;‘ranoe il o Il%diﬂ, and the winds, as a rule, are lig
oration 1s less rapi - | :
. o of e T it i vl o o
’ ior clearn s : ical purity to -
15 SR supf:;;ndﬁng and tile coverifgs, and s eh???; %[agzesic salts. In
. o th works of bine capablo 0 B reovsi o the
e e : fle of being imp :
s evidently capaly : mpathetic state of feeling
hout much trouble or expense, granted oniz.az: Lo
: ithout m ative man
smi”;tv;lw-opemﬁon ou the part of t::ﬁ];itz;hat Pmpoms:;l:mlculated fo et
and ;3 Finéﬂy, there rﬁlnfi«ﬂ;‘1 tl]:e 3;5 re}é’rt?' In the first place, there are certain
- y & y u

i i this
Indian salt culture are ::gg]:;t y perhaps be advantageously introduced into thi
> ents which ma
mechanical arrangem

: £
o §iis ttention to, as before any o
B anumeraté and draw a A
country, which I Wﬂldhere mlaerrge?scale, the question of advantage h?; t;uﬁ:i:;gging
adopted on & b to 4156 pumping machine, :
them could be :ments. I allude h : i
settled by limited emementzmentS for pr:’;:rving the salt—heaPS, ‘th" tﬁ; ‘;‘;sm 'ix?g
machine, the platform a;'lr:;gfor hardening t-ile beds, the whef;-barl ::;vihese ik
€ ; . e s
for the salt, the.mne B atus for levelling the beds, &o ; soylately from France
the salt, the stick ap gar th advantage, buti I have returne
: introduced Wi

believe, be infro }

' ave already by recommending
it bout them. I have a ; ;
that I cannot as yet speak po ;1t:;:113176:er cordensing area, a smaller number of salt

xelusion fro ; .
:hese respects, Indian salt i

bedg “ ted t th(} Of the Wor : bl fil p ﬂ-t: 01m7 dceper aﬂd Bt-!'onge
‘en d : rks e to tbe I f
] coliec a T

time for

siallising beds, larger cry’s*.&wsing beds well sanded, wore time
s, | |

brine in the ery e

|

>

3 Q g



X Proceedz'ngs 'of the Madm x —— ?
orystallisati ' LI B e |

i posixls relati?znd- the removal of mofly hq e o h
Worke" " Amprovements in fhe dsny “;“‘9; &o., anticipated most of the pro=

' - 7 of manufacture suggested by the Fremeh

34, But besides s : 4 T

' these questions dg o ‘ ; PR

proposals which gy natm-anq iy df'd‘m‘ﬁ: there aro other and more important

S from that consideration rather than
et make its own salt. As at present

L mann e :;12"“ pays for the
, “ i ar mg > -0115, and t e :

' mg 2Bgeic dmﬁg:ionp?; Gl’;ﬂlt contractors 56 francs a-ton for manu-
iy mryt tbe French believe, ang | al- - Its total outlay is twenty francs a-ton,
. : bmg toluded, for tyo O e that they could make better salt here,
“MSaton. By making the sal: itself, Govern-

ils 08¢ wor] 3 ‘

W‘Y‘th:fvmannfacme noticed in i [aeeas and seientific improvements in the
oo k:nz tan be introdugeq. Thengﬁ“‘l : It 18 difficult to understand in what other
Wem: it. Happﬂy igllorant, G onfractors are in an independent position, and
et mw, they go-on mgkmg sal of e th.eir power, invincibly prejudiced and
o o its:ze to the contrary, thg& will °1ﬂ kind iu the old way, and, for anything
 theendof my=,»e°,“‘1. oL 1873, Thid bl o © t(i:i:o fo; an indefinite numbg: ::

- ave directed 4. Oresee and drew attention to 1
27 emm;e:‘d towards how iny repeat that in so far as my efforts
 great benefr % method of salt manufacture, subject to

5" h&mﬁt. not, T fear, i s

T RE N ey r, likely to be productive of any
mmmm, But Mh & d t° improve the salt culture of India
By merchang  only mlt was sold by weight instead of by
 Government gy » 88 here is o promium placed on light sl
detemmﬁ g i e N @d Bellmg by measure any withdrawal of
 hand, if th the quality of the aaltiiy would be at once followed by a decided
believé', W:M suld. by weight a5 3‘7011/‘0 t"rﬁs there is room for it, On the other
ks N causing ap immenge 88 bought by it, the excise system would, I

: %mpﬁﬂmgﬂm m 2 5 1 believe th‘:mm"emﬁnt in t_he present state of salt manu-
| o veight, i pr e combined with an enactment
gh 2 | best proposal that can be made by one

"Prove the manufuctire of salt in this Presi-

"¢ of things continues, intermediate between
i8¢, the best thing to do is to give or sell all
. gent capitalists, whother Native or Furopean,
1€y will ‘manufacture salt in an enlightened
1 f-.‘?f.‘_“no'better test of quality apart from the
O of its weight with swamp salt. A manu-
/848 a8 much as Vedarniem swamp-salt for

“Sed and free from Magnesium, &c. By an
“0d its wholesale or economic method of
tone restriction. Ina tropical climate
. beds longer than one month at most.

Eo

~ One whys y 4 ¥ from an ¢ C . .
as s Lt forwand as o ogigg. gy o Consideration of the foregoing facte,

n, up-keep, and establishment, of the

{
F

o " s 2 ‘ . \
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Tropical showers come without muc’hwamin’g, and are more eopious and destrictive *

than days of rain in France. There may b “.difﬁmﬂty in getting men to buy or at .
loast agree to work a whole salt-station on the terms mentiened for the existing Kudi-
varam, I have professed to be able to ‘make salt at a very low figare. This report

 coutains strong evidence to show that it can be made at any rate for very much less

than it costs at present and betfor made; but how much better and for how much less
are questions that nothing but a sufficiently extensive experiment can sottle practically.
If Government desire it, I am ready to undertake the conduct of an experiment, only,
to be of use, it should be on a sufficiently large scale ; time enough should be allowed
for its completion and adequate funds provided for its conduct. The area.gt my

-

disposal at Ennore last year was far too limited to have cnabled me to do more than '

ghow how salt may be best and most eeQnOn-;z;iamy made in an ordinary cramped nafive |

ullum. i |
37. I regret to state that, though I ade diligent inquiries at different fownsin

the south of France, and from men long connected with salt manufacture, I could
discover no plans, models, or books, likely fo be of use to the Salt Department here.
In fact, it is believed that nothing has been written on the subject further than such
works on Chemistry under the head of Sodie Chloride,
Under the circumstances, and eonmdenn;g also that the French gentlemen who
courteously assisted me in my worl are ans10us to see my hssrvaisnns on theiv tasthod
of salt manufacture, I would ask the Board to send some copies of this report to
M. Mion, Representative of the Compayﬂia@es Salines du Midi, Montpellier. -

passing notices as appear in

g
i

Ix this interesting report Dr. Ratton gives an account of his visit last January to

the French salines or salt-manufactories on the Mediterrancan Coast. Vi
9. It appears that the French Government make no salt. The manufactories
 are worked by private individuals or
rs. A ¥ gompanies who pay an excise of 100*
. 176 0 0 franes per ton of salt sold at the pans for
o e RIBTL % home-consumption. No tax is levied on

- salt for export.

3. The works are situated on sandy littoral wastes generally below sea-level,

and are surrounded by heavy embankmex__lit_;é, to protect the pans from floodings. The
areas enclosed seem to vary from several hundred acres to some fiftecn to twenty square
miles. Sea-water 18 supplied by canals with locks or sluices WI}M they enter the
embanked spaces. The <alt-water flows naturally into several series of shallow tanks

or condensers arranged, not in artificial order, but suitably to the natural undulations

the sites which are utilised t0 s :
Zf ;:nf;in; to the finishing condenSers and crystallising beds. T}m manufacture is
carried on generally from April to &eptem‘har : ﬁ; "‘be' ' = d
4. The salt is stored in masonggﬁ ;wooden frames, -the oors being tiled or
boa.rde:d or sometimes merely gravellor.and rolled hard. Tiles aretnow used to cover
the lt’ insfead of thatch, by which a _q;psiderable saving in wastage and greater
R S:iness is said to be secured. The % produced is described as decidedly superior
cleanline e T

s that ordinarily manufsctored in the. ras Presidency.

* Equivalent to—

Per Garce ... -
Per Indian Maund

the utmokt, and is gradually passed on by gravitation .
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5. Oomparing the results

“ Salt of the Fy E : e
chemic:flym;z::epent description, hlrrd,, hea:yn : wlsltlhm m’ = R“tgn,:z:.; : "‘ &
v o it et Tl e s S
ﬂﬁky y Somewhat d; 3 OmPﬂl'aﬁve',ly of au inf: % fnabl 4 qt ik
SUm, io. the condmy’ and impure i5 erior description, light, € B

Co
Bill o Y 88 shown by fh,

£, th July 18731 NO. 1
" a period of six
nclusive of o)

e Annas ang thpee p:

15 diffielt ¢, estimate -Snme 1:1:5‘: aﬁhm
e w%

. o . CPProXimataly aovee

hich win enable them tg b 1

fnformation W
. G' O') datEd 31-(1 F

the francs a-ton,

from 1867-¢3 ¢
0 1872.
;;qve amounted t 5 32 73 app cars,
Per maund, woylq ,am
to Rupees 4,45,
199,092 angd
of Rupeos 7,38,305 i the .-

41t be produced, theref

t : 1 ¥
p(;:i,o:r dthea QL 'lxan cost for an inferior is four times the
iption of salt. And the opinion is further

v but rather for a1
-
ut of the Sal¢ L?w to Government with reference to the

15 equivalent o 13. oruary 1875, No, 179,

26)655 ma,tmds, .
the cost

“::ne?:hbﬁﬂhmﬁnts and of works of all sorts from
Info account for Madras, the Indian price 18

‘°§°na’iderod to attach to the circumstances of

°'fﬂd be less ; in fact, that salt equal to the
€3 per ton.

Prices of French anq I k‘“‘?wing how Dr. Ratton’s comparative caleu-

 8alt have been arrived at in detail. He
of the excise. establishment in the French
vernment monopoly is evidently debited in
stablishment at the rate of three annas 8-
error, for this sum is not the “ recognised rate for

all charges incidental to manufacture on the

he (Row Act XT. of 1875) in Board’s Proceed-
%79,  The average cost of manufacture based on

m‘ is theve shown to have been three Annas and one

8°S excopt wastags, the addition of which raises the
te may not be absolutely correct, as it
w.for coustruction, maintenance, and repair
ect. The Board have recently called for

& more trustworthy estimate as directed
Three Annas and three Pies per maund

Government than 20 f:ndn n ﬂf‘ to:uch more nearly represents the cost to

The average quantity manufactured
m’m";ﬁf?"nﬂard’s Proceedings already quoted, to
% Of which, at three Annas and three Pies
’2.540- At 5 francs a-ton it would amount

and “-_7‘" Rupees 1,78,037, resulting in a saving
Ore, in this Pracsa. - 10,05,450 in the latter case. Could

i3 ¥ at'the rate at which it is described as
we"lfllnent would be very considerable ; and,

th fferenca of ..c. : )
g i 10 doubt thay thmer::gﬁaﬂfgopmqn as to the actual difference in

15¢ may be effecteq

of manufactyre.

dy much P » ense cconomy in the French system, and

improvement and a very considerable

atton appears to aftrihn:u Wh salt-manufacture.

AW {
R ad "osItive cheapness of French salt to the
g s 5 - stelligent principles, and its compa-
Lo 14

i

Produced in India for a triffe more than that
:n ﬂ“’emge Rs. 10 a-garce, or at the rate of 56 ' =
TiCe covers the pogt Ph, However, Dr. Ratton proceeds to say that the
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Proceedings of the Madms Govei‘ﬂment, Revenue Department,
- 26th Seﬁteﬁgaber 1875.

; to the facts that private manufacturers

overnment department and that Govern-

rative oheapneés in referénce to»Indianr sal
generally work more economically than a
large number of petty contractors wedded ‘f';‘ a slovenly and comparatively expensive
system. ’ gl Ay -
8. As to steps calculated to benefit adian salt-culture, he indicates certain
arrangements of detail which may be tested by experiments. He puts forward rather
as “a logical deduction” from a considerati . of the f:acts he has adduced'than has
« g gerious proposal 7’ that Government gho,.d make its own salt, am% con.sulers that
nothing would be better valculated to improve -the salt-c_ulture of In(h‘a (if salt We;cz
sold by weight instead of by measure) than the mtroductlon'of the excise system.

is sufficient to observe that, apart from the f"ct that the retml.sale of sal‘t by measure
is the rooted habit of the country, Which i would be very difficult to 1.nte1:fore v‘nth
even if such a step were considered desirab , the ‘objecti.ons to the substitution of the
excise system for that at present prevailin  in this Presidency have been clearly and

conclusively shown in the Revenue Seore;lqky’s letter to the Government of India,

" ment, besides entertaining expensive establis iments and exccuting salt-works, pay a
» g

dated 17th February 1875, No. 256. Thig part of the general question,.therefore,

noed not be further considered at present. {‘ '
9. The main subject for immediate econsideration is the ﬁn:'mclal aspect of the
Although it is, of course, desirable to improve the quahty of our salt, the -
the Board believe, perfectly wholesome, and is well adapted to
The mass of the| consumers would probably purchase the
salt now supplied at present rates rather thgin pay ev?n a slightly enhance.d price for
what Europeans would consider a very supgrior quality of salt. '1?he .Ob‘]ecF sh?uld
therefore be, whilst seeing that a sound whe 1esome standard of quality is maintained
and improvement effected as far as may k., ;0 reduce the cost to G‘rovernmc.mt ’to the
n and departmental management from beginning to

Z t both as regards productio : : :
::(11105 Itoseems to the Board that all that cen practically be done with advantage now

question. .
galt now produced 1,

the tastes of the people.

ls_—_ . . ‘e .
1st.—To see that every attention is paid to the introduction of approved mecha-

nical arrangements and the improvement of the system of operations at the salt-works,
so that the expense of production and m&aznagement may be reduced to the utmost
undgr the present system. ! : - i
9ndly.—To undertake experiments af some convenient place on a sufficiently
extensive s;cale to determine practically whiether salt can be produced in & very much
more economical manner than at present arinot. o |
3rdly.—When any new ground is " en up for salt-manufacture to deal, if
ossible, with a capitalist instead of with :number of petty contractors as has been
fhe prac,tice hitherto, so as to reduce to 2 B inimum the cost of manufacture and of the

Government establishment required to be @lntamed. | ,
10. With these remarks, the Board resolve to submit Dr. Ratton’s report to

Government with a request that, if .the“ Government approve of expenmints' 0(111 ta
iderable scale being made (as advocated above),_tlfe Boafd. may be au.t orised to

- :rrl?&qte with Dr. Ratton, and preparg.a. scheme in detail. The opening of new

comm . h Dr. ,

pans at Hari

oshti in the South Ar “rict affords a favorable opportunity for
8 :

¢
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conducting the experiment on a s

be available for the purpose.
11. In accordance with the

furnished with ten copies of his rep

(A truo

No. 229. Mixvre By Hi
 Dr. Rarron’s report is very va
quality, industry and manufacturing int
~ Factory system (subject to excise duty)
~facture for the State monopolist of South
two systems respectively produce however a ‘
2. A finer salt is made on the shores of
conditions, at a somewhat less prime cost
fell us that salt such asis produced in
~ Bouth India for 2 francs per ton, - The e
~of our salt to upwards of 13 franes a-ton
sold for export at 5 francs a-ton,—the
3. Thereis clearly something here
tion fo our sysfem, and the difficulty,
report at present. i Bt
4. Clearly, we ought to do what we
- These are. concentrations and use of capi
exdise).  We might try gradually to pass
lists, we are doing as in the matter of g
5. The Mirassi system may make concont; \ difficult in some parts, but this should be
looked to at once everywhere, It is clear ital and plant are applied in France to an
extent which our system entirely ignores, Government will never attempt. Nothing but
s 'ciemmdmpitﬂlmm%w nings °f_'°nf!ySfem,’apd these we may find
- privato Companies will not hesitate to g rourge them. Thay ar takinig @p at cotton
wills, distilling, &e. :—why not salt? T endeavour ‘to start some private salt
works on the French system, and allow I their adviser in starting,
6. 1 would ask the Board to conside [
for selected works, T
s Idonotthinkmuuhdfahrga ~
R6W pans are to be opened, why not invi
try the effect of capital and excise to
Abkari,—keep up the existing system
ducing salt continues,—and at the same
of them manufacturing on a large scale ;
9.4 August 1875, e

ge, froo and sientific capitalist-
slovenly, costly, peasant manu-
ast is doubtless true, and is what the

fan, under comparatively adverse

on our tropical shores ; while experts
per ton, should be manufactured in

agement apparently runs up the value

y for sale, while T gather that salt is
Tactories in the south of France.

tly and somewhat revolutionary atten-

S  what to do with ” the important

OrpER THEREON,

‘will be communicated to the Chamber

No. 230, .
Sepﬁmte Reﬁenue, No. 15, & Tlm thanks of the Government are
j  to Dr. Ratton for his interesting report
Shaye R he method of salt culture in France,

Exd. F, R. Dantlemat.

75. ' g

el SR 5

: o
entertain proposals from capitalists
ton such a scale as to admit of

4) A MACGREGOR,
~ Acting Secretary to Government.

M i,

1

e

.- WL P e . ] Vg g < 7T A




2

- RIS

S &

3 ST

g5 Iq .
P u aan

0]
o)

a1

.
r
1
s
! ‘
I. -
g
4
5 b
]

e g

e
L8

R e

i n A




o, b 7 - g |
- S | i
> L : b
o : - 2 jate :deration is thé financial aspect. .
“‘f} 9. The main subject for immediate consi er:, e g
; %o, he question. Although it is, of course, dremrable fo lt lprhOIGSOme e

1 duced is, the Board believe, pericc el
”Til:, 23 :Zl:;‘eo ;sg: o‘;c:he p’eople. The niass of the consumers would probably
_adap - :

' ‘ lightl
tpnrchase the salt nmow supplied at present rates rather than pay even a slightly

! 5 dard of

: i t a sound wholesome standar

« The object should therefore be, whilst see1ng s f? as may be, to reduce the

> quality is maintained and improvement <a‘§‘r‘ea<:it<a<ti asp:;i P and’ Sone st

: : 'regards J
cost to Government to the utmost bOtIl: - pisgto the Board that all that can practi-
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genmm thedlndmn price. Infixi. | the cost of establishment at the rate of fjires

- rate for lglauno;tho: ever, he is obviously in error, for this sum is not the * ized

e cost of establish 9 ; . G g
facture on the East Co. ment,” Bat rather for all charges incidental to manu-

s , ast as shown be the figures submitted to Government with
E reference to thé Bill for the amendu 1t of the Salt Law (now Act XI. of 1875)in

wy 187 . cost of t
Janufacture based on calculati 8 % No. 1,275. Tho avorage v .

tons for a peri i : wn to have
been three annas and one in 8 period of six years is there shown t ,

15

T, =Ny

= £ the addition of ki ‘ per maund inclusive of all charges except '“_“88" A 1 management fr(?m beginning to end.. 24 .
A , 0% which raises the cost to three annas and three pies. This estimate cally be done with advantage now 18 o o e
b may not be absolutely correct, as it is difficult to estimate the sum to be allowed for \ {st.—To see that every attention is ppaid to the intro uf SR
‘;?E:*;‘;ctlgn, s ropair of salt-works, but it is approximately correck | mech;licnl arrangements and the improve.ﬂ;nent of the sy:‘f;tom:;: be reduced to
“more tr:twl::‘tr}? f’%(:.n s called. fm‘iﬁfémaﬁ‘m which will enablo them to frame salt-works, so that the expense ,on production and manag
R e and}t;s mm'te a3 dnreﬁe_ed'l,n G.0., dated 3cd February 1875, No. 17?- the utmost under the present system. : ' Wi s CEial
much more 1 Snclio maand|is equivalent to 13:3 francs a ton, and ¥as Ondly.—To undertake experiments at some con‘fenleﬂ ﬁa roduced ina very =
a-ton. The :ve:: zel‘epreafium flo cost to the Madras Government than 20 fram: 4 extensive scale to determine practically whether :&:1: can be p
the Board’s Pi'oc::d (g . fpd from'1847-68 t0 187273 appeats) ™2 ‘ much more economical manner than at present or no.

ings already quote s to have amounted to 5,826,655 mﬂnndlo
at three annas an#i three pies per maund, would amount -
At five francsia-tom it would amount to Rupees 4,45,002 and :
ton to Rupees 1,78,03 , resulting in a saving of Rupees Ll ;
th‘.‘“‘;,R‘{pees 10,035,450 ih the latter case. Could salt be *’"’dm‘:i
i 1:8 vix::u::nézvat the ratle at Ydhich it is described as being : r::::;k
érnment ‘would be very considerable; and, f ‘\ ‘ omand
be room for a difference of ppinion as to {he actual difference in cost, % b N coustdvraine suale DEINg mude (us Al VoG

3rdly.—When any new ground is ‘taken up for salt-m::uf:zﬁx:;:c:;mdzlh ;:'
ible v.vith a capitalist instead of with a num.b?r of ;:;31 ycostof g
ﬁ::: thc: practice hitherto, so as to reduce .to a minimun mit; iy
and of the Government establishment required to be mam' s LU
"10. With these remarks the Board resolve fo gubmit Dr.

> 5 o n pp > men

~ the cost of which,
Rupees 11,83 540,
at two francs a.
» in the formep
- therefore, ip
in France,
there may

: : d ' . to communicate with Dr. Ratton an o A Bavahl opp.ortuniﬁy e
P : anen ao he French system, an ety A4 e b is - Distriet aﬁ'ords a 1avo So P
i IJTUBa})ly from its study muen pre  gay lx‘;::::i;:ttnl:d ar:ery uymlilﬁembh. B b new pans at Harigoshti in the Houft Ara ve site which the B"a@ et

e ; t on a suficiently extensi
g may be effcoted in o own salt-manufacture. "? 2 i

7l F) 3 > A ] .,
+ Dr. Ratton appears to attributo the positive cheapness of French salt 0 .

the esale m : : i

c@mw-h(ﬂ?mk mgfhad of manufacture gonducted on intelligent principles, and 1t8 ~

factulrérs' e chea pces l!‘{'reference to‘v' Indian salt to the facts that private mani™ -
generally work more mnﬂlnﬁcdly than a Government department o \ y

T that G Y 1 s o8 “ #
oYerament, besides entortaining expensive establishments and executing solt

works, pay a large number of fhosls e
¢ - etty om
tively expensive system, Pty coptractors wedded to a slovenly and comps ‘

for conducting the experimen

bolieye to be available for the purpose. = - . e .
11. In accordance with the req {;at P;t:igffaph.ﬂrqf » e

farnished with ten copies of his report for distribution. :

1= (A true Extract.)

| *

- srrangemants of detail whickmay be

8. s ¥ e
As to steps calealated fo benefit Indian salt-culture, he indjcates’ cortain

s “ a logical deduetion » from g g

eﬁsugé, than the introduction of the excise :)S'::‘y‘

4 A% apart feom the faot that the retail sale of ’
measure is .the rooted habit of the -"“?ﬁ'\t?y"i which it would be very dificult to
iuterfere with even if such g g . 2

ituti it Wﬁ considered desirable, the objections to the
substitution of the exeise system for “ at present prevuili:ig in this Presidency

Y 8uown ; g letter to the
Government of India, dated Wi.lg‘?wn g dtan oo A

. 0 bruary 1875, No. 236. This part of the
general question, therefor,e,‘ need not 1?0 fnrtz o com’s iderad at presnt.

3
-~

It is sufficient to- obserye that,

pm—-ﬂa‘w‘."
e ¥

e

-

Py

To the Acting Secretary to Government, Revenuo Department,

with printed copy of Dr. Ratton's reporé o

Copy to all Collectora of Salt Dilt;riots, with do. 3
to Dr, Ratton, with ten copies of do, ?
to Surgeon-Genersl, I.M. I_)' ;

to Inspector-General of Police.

LEd
»
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Exd. J. W, Fischer.
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; Misvre ny His Exceriescy 7HE GOVERNOR.
“Da. Rarroy’s report is very valuable, and establishes a serious contrast as regards prioe,
 quality, industryfand manufacturing intelligence, between the large, and smenfiig_g&p}t_&l&

factory system (subject to excise duty) of France and tho small, slovenly, costly, peaswnt manu=

" facture for the State monopolist of South Indis. The contrast is doubtless true, and is what the
& two systems respectively produce however applied. ;
¢ 2. A finer salt is made on the shores of the Mediterranean, under comparatively adverse
; conditions, at & somewhat less prime cost than that prepared on our tropical shores ; while experts

tell us that salt such asis produoedinanoe,at5franespermn,
tly runs up the value

South India for 2 francs per ton. The cost of fiscal management apparen !
; of our salf to upwards of 13 francs a-ton before it is veady for sale, while I'gst‘herF:::t salt 18
of 0o,

80ld for export at 5 francs a-ton,—the prime cost,— at the factories in the south

| 3. There is-cloarly something here that will force early and somewhat revolutionary atten~

Foartais tion to our system, and the dificulty, as it seems tome,is“whatmdowith” the important
report at present. . ' ; :

4. Clearly, we ought to do what we can in the direction which rosearch and fact mdma%a.
These are concentrations and use of capital under the stimulus of free manufacture (subject to
excise). 'We might try gradually to pass the manufacture of salt iuto the hands of large capita-
lists, wo are doing as in the matter of distilling. sl S U

5. The Mirassi system may make concentration difficult in some parts, but this should be
looked to st onco everywhere. It is clear that capital and plant are applied in France to an

: - extent which our system entirely ignores, and Government will never attempt. Nothing bub

" science and capital can arrest the waste and shorteomings of our system, and these we may find

private Companies will not hesitate to apply if we encourage them. They are taking up at cotton
mills, distilling, &o. :—why not®salt ? I would certainly endeavout o start some private salt
works on the French systém, and allow Dn.. Ratton to be their adviser in starting.

6. I wouldiask the Board to consider this matter at once with Dr. Ratton, and invite p '

d 7. I do not think much of a large experiment at State cost as suggested by the Board. I
new pans are to be opened, why not invite proposals for manufacturers on the excise system, and

+ try the effect of capital and excise together. I think, wo might here do what we are doing ia
Ab?'ﬁ"fkwp up the existing system of monopoly purchase where the small native system of pro-

B ducing salt ontinues,—and at the same time endeavour to have eapitalist manufacturers alongside .

! -of them manufacturing on a large scale under excise, until we are vipe for entire transition. 5

- 9th August 1875.  (Signed)  W. ROBINSON.
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: that it shall mark 25° Beaams by that time, '

18 three months. :

level, and from thence flows to the lowest. 184
 from the highest to the lowest. Arrived at'the! loy

~or salt work. From here then it is pumped wip tt

_operations have been once fairly started the ﬂov% of brine through their

erystallizing or salt beds and reservoirs, resvec%%ly . There are also platforme,
not be noticed as yet. The cdndensgu and r;eaé:voirs oceupy 78 per cent. of
surface, the salt bed, the remaining 22 per cent! = A canal brings brine from the ses or seindly, as
the case may be, to the works, and first to thé outer eondensers, into which it tlows ngturally
as they are at a 'lower level than the sea. - At the commencement of manuficture, brine is
retained, spread out in a thin sheet in the first gystem of condensers  IPRRERIETE, eight’ daya until
it reaches 8” Beaumé in strength. It is then passed into the inner oondensbrs,:g‘edepﬂly&ho by
natural gravitation. Here the brine, still sproad out shall awly. is aliched to.evqg‘)ora"te gy
it reaches about 18° Beanmé.. Theni it is pundped up to the finishing condensers’ and is passed
slowly from one to another of these nutil it reaches the salt beds, its passage being so regulated
hese preliminaries take about fiftéen days. The
brine from the finishing condensers is allowed to gravitate into the salt beds. whib_ﬁ are filled
to a depth of about ten inches and- replenishgd from time to time during salt formation with
additional brine, so as to secare that its str‘e}gth shall not at any time exceed: 29° Beanu é.

‘This continues until a bed of salt about twe inclies in thickness has formed, when the bitterns are

drawn off for the supply of some "less advanced | bed and the salt is collected by means of wooden

shovels in t:he dry state. Tlié}ﬁht?_}p duration of jmanufactare from first to last is about five months,
that is, from April to Angust’or September, '[%he time allowed for salt erystallization on the beds

v
i

13. The condensers are not arranged inscon-cen’tric cirsles surrounding the salt beds nor
W ShgRlAY pogremion lneanis tise, as mig!.4 perhaps be supposed from their names and the

foregoing desoription. Such an arrangemont ! is seldom or ever practicable without going to
great expense.  Simply natural undulatipos of gro_und are made use of in salt manufacture in the
S VA i i iuny vl allow. A site Possessing the requisite qualifications
having been selected, a large portion of it, and ’;tha't at the highest Tevel, is apportioned off to the
outer condensers. , As all alluvial defosits o sifted sands have s slope in one direction or another,

near miles of ground, the whole of the tract

and the outer condensers extend over two o thres li
They are divided, therefore, by cross bunds iato

that they comprise is never at the same level,

communicating compartments, and sea-water admitted first into that which i8 at the highest
. : : e conformation or slope of the ground will allow

of it, as 1% often does, the inper condengegs,i'w iich alsq oceupy a large tract of ground, begin

where the outer end. They are also divided-iato ‘compartments through which the brine flows

the evaporating

. 't thef lowest inner condenser after winding about from
the sea, from one compartment to another, a lon

i ey : : Ig sinuous tract, in which every varistion in level
A5 Léen taken advantage of, the brive has ustally reached the lowest level in the whole Salin

. o the first compartment of the smaller system of
finishing condensers, probably at the same Jevelior at a higher level than the first outer condenser

from whence it gravitates to the last co;npartmeﬁlt and 50 on 4o the salt beds, which are-on a slope
go that the brine can flow from oue to unother from first to last, or by means of & channel can
pass by nearer beds and fill those further off, ]ﬁ‘rem this deseription it will be S Bk Faioust
furnish & diagram ot drawing of the arrangement of parts at a French salt-work as they are not
uniform. Sometimes the brine hagto be pumped up from the last outer to tho firat inner condenser
and sometimes, though not 8o often, as these two!parts to arativels small space:

, : gether occupy u comp
from the last finishing condenser to the first salt bed. .

14, The floors of the condensers are not prepared in any way, and after mannfacturing

compartments is not much

) » aily the amount of brine
iy i mnintained without trouble. - Thig eqn be arranged

that is left in the finishing condensers at the end of the

looked after, as the sluices being loft open just manage o supply d
removed by evaporation se that uniform
by a siple ealeulation. The brine

© season, called virgin brine; and I suppose also the strong brine in the last few jnner S

i

7."’?3 » W need

i ——————————————————

* sold exelusively for those purposes.
" square yard. A cubic yard of the sait

s LR A W o SR Y S
usually with tiles. The cost of manufacturs is pearer 16 of establishment.” There 18

~ afterwards.

© the sand from falling in. Brush-woot,

 cords is let'go, the bridge swings to the OPROSTE

Rt 2
X

6fF to mmgmﬁ i *ﬂ ,’higli?evel, whre it remaing ‘wgmt:w:ng» e
Ehodt the winh ﬁd until the commenopmentﬁq:f'"tit:o I\tﬂ ng aendm:u“k'
2 I~ ng to its mb, transforred to the inner’ condensers, finish

are o B, e s i Al fromi10" ta 52; Baweod &
he salt stations'] visited in Janupry, thia brind "ﬁf‘; of by being drsined e

N

» end of the season, the Mother liquors dro got T ooy
from the fact that brine is nmerdmni,y ev
beyongd 29° Beaumeé, se it is customary to make 3 eertain amoun e

mgﬂ&{«& 'a accord m&"mu{el@ﬂh@_ salt beds. There is not that orated

liquor. to it rid of that might be sapposed b of & comparatiroly joferior
nd 29 Beau: ARE b  This salt

description of wlt, in separate tables, from used b’“{?‘?‘g gf::;?éﬁﬁiﬁcﬁﬁ"@f“dd‘; sud is

20° sed @FeResund n i gproat dovand for RCeRE SRS Slee L

P T T
i L T galt station yields 110 f08: €
' ”‘1*95. stalliging surface at ap average 830 . of the,salt works per =
g ,Th‘::r :;yuot be confounded with the mean PNdm’k:n collected is stored .~
e i js said to weigh 108 lbs. The ’."‘-l-'t;ibm tons each,covered
i in India, and stacked" in heal y of s OB S
on raised platforms as i - five than six I

s a ton, and that includes

! ' - its covering and mﬁ“m%»..: . mio platforms are
everything to the completion of the heap, '“"::; s(fmi!es at Aiguos Mortes. The platforms are

a permanent m;bl“__‘bmg::‘ ::':bo';tm‘d‘ is sold o heap 1§ bro"k:‘-‘j;% ‘Qatks “’shm process
ok by gy A R hoson (MM # S T

¥

; AR S ortes, Bonehes .
A I e Iiﬁ‘ - Aigues MO.: s N
' Jarrou dlﬂ& the W é‘: . aix feet of pathway on .
nkments.—The embankmente SAFTOUR'ELL 0 g e six foet of pathwa
du R:oeno 5;” :;:m sic r.:a high, twenty-five yards acr mdi‘fhﬁ :::‘ conding to ther w;‘a,vn::a; s
top. At other stations the emmk:@f;!%"‘ M: Mﬁy‘iﬁmdw foziotd Wil BiTe 8

L re, ‘hen l meined ‘hm cover '3‘ e ._eb’lj zlﬂ‘ : '.‘ S »» ‘ L _"T : . ‘LH : -
this because elay had been brought and placed upon them mswd“d“ o

piﬁﬂted sndmnoungoé e

ok Sk

to grow, turf cngrafied, and every m‘“kﬁ‘ﬁ Lo e \ o :
k - ';'v",_ 5 Anas "':"‘,: » i 'ona' 7_“ ;

17. Canals.—Thers sro commoud /88 (i, ligain, thore may Do B0 mé deeper
peints to bring brine to tho.ol.lm condensers, ot - 4. - ; ”‘ﬂ events larger M : ‘ :

according to the local conformation of the ‘ﬂ‘:h” locomstion :fned ‘
than the others is navigable and is s AP TR NN e d}ﬁm smépm
#alt. These canals have their opening SOMEFEEE - o o

s ianance i carefully atsenged
wind and waves as in [ndia, but their MW& phor s B
sluice-gates both to keep out the

to consolidate and preserve them. ~BOVS "0 T o o) different points 0t S T
path is oonatm:nud?lt one side, and szgﬁmmm&twﬁ“"‘:m“ﬁ“ s
workmen, carts, mules, &c., to oross. T T jecting pier or #aging: . -
and tied at each end with cords to a slightly ?ﬁig.;t@a.siﬁe o

o

passage to boats coming along the “u’ 3t

v
ol ’

18. Channels.—From the main 8

* direction running along the ‘id‘“ m o R

crossing each other froqncnﬂ!- . L ociandcavh

at different levels. A syphon here

channels at the qmclﬂﬂﬂtsm: m;wﬁh ﬁ:;m NERES:
points thc;:::z::.. nppysi':i'l" mm oF) ae il
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of level on his own stick by lowering his eye down along its side until

i N, _“g;;rw;mww&ﬁ

each other and with the main canal in the same way and all have a rendezvous at the pumping

station which is the «centre of operations for the whole salt work. By means of these e!m__mdS_ '
and a pump hereafter to be described, the Manager can pump any one of the brine receptacles,
by whatever name called dry, or puwp it fall again with sea-water or brine from any part of the

works without touching or interfering with any other part, save the two for the time being plmd
in ¢ommunication,
constantly made use of. At important points, wherever in fact it ig necessary, the slnice-gates are
set in masonry frames. Sometimes also where two channels at the same leovel mect at & right
angle, their point of intersection is made a waterway common to both by me
a pair to each channel, one pair being closed, the other channel possesses the way and vice verée ;

but this arrangement is not practicable where both channels are important and in constant use. . -+ %

19. Condensers.—The condensers, fouter, inner and finishing, have their sides staked ‘and

planted with brushwood te preserve them. They are butshallow sandy basins, and the brine stored
in them scldom exceeds an average depth of three inches, T

about eighteen inches below sea level, bug thdy seldom
and extend away from it for miles.

and I think they muss leak a good deal
brine 12° Beaumé in density is found below tha surface. Now it is a fact that brines of different
densities being of different weig
takes place, this isso slow a pro
18 ¢onstantly on the move.

with_the condenser floors, bu
into the stratum between the

he mean level of their floors 18
approach nearer to the sea than 100 yards,
As before stated, their floors are not prepared in any way,

cess as to be searcely worth considering where the top layer of brine
On the other hand, subsoil brine iz not found immediately in contact

two, must be removed to a certsin extent by lateral drainage and
ultimately lost, or effused into intersecting channels as may chance to be the case. And, again,
the subsoil brine would in any case only protect the outer condensers from leakage. It would
pot protect those condensers containing brine at above 13° Beaumé, for as the bringd increases in

density and in weight, it would penectrite more readily through the sand and sink unimpeded
through the subsoil brine,

20. 8alt Beds—The position of the salt beds in the works and their precise arrangement
i8 not, for obvicus reasons, uniform throughout the different stations, but they are always either_
clustered together in parallel rows and surrounded by platforms and tramways or canals, or they
run in a long line along the horders of the:?navigable canal, separated from it by a platform. Each
galt bed is ugually about 80 yards long by 40 yards broad. In the first instance, the beds are
levelled with great care. At some places, ioverlooking the gea, an ingenious method of levelling is
practised which might be of use in India. - Itis based on the assumption that a line drawn from
the horizon at sea to the level of the eye of a man stooping is horizontal, and it is so practically for
the purpose of levelling a large salt bed. "*'l'wo sticks are cut four feet in length, and their ends
planed at right angles to their length, When these two sticks provided with plumb lines are held
vertically, one by the observer and the other by his assistant a fow yards noarer the sea and in
the line of sight looking towards the hoﬁion, if the observer looks over the upperedge of hig
stick at the horizon, the upper edge of the other stick will be just tangent to his line
of vision, if the two sticks are on level ground, Tf the assistant's stick obstruct the view, it is on

higher ground, and the portion of stick between its upper edgo and the point where the horizon
cuts across it, is & measure of the difference of leyel.

line of vision but below it, the observer is on higher ground, and he can measure the difference

the point is reached where

bis eye, the top of assistant’s stick aud the horizon are in one line. The work people fancy that

this is_as good a way of levelling the salt beds &% any, "and it is admitted on all hands to be the

quickest and simplest way of doing it. Besides being levelled, the floors of the' salt beds are
well hardened by being trampled under foot by males and are rolled with stone

This is not a theoretical advantage, it is one of great practical utility and is "

ans of four gluice-gates,

- The Engineers say there can be no great leakage, because .

his will rest one upon another, and though transfusion or dialysis °

t in the sand from one to three feet deeper, so that brine Jeaking

If the assistant's stick is not tangent to the

-rollers drawn #

it g

e L

Wi © v

o R

Al

P &,

oo

z ,

]

3
4 -
-

L

¥ | ot clayod, though brine
. 0. : they are not olayed, though B¥
ﬁlr * by two men, at the begianing of each season. Strange (0537 t‘?w agh a sand fooring, howerer

g
-

e

&N

”

2
aals -

y
.
-
L

« * sometimes tipped with tin is used for thiapur:bls:-
3 (303 diagram). 1t is pushed under thtfd u;
" * 4 'which is lifted up sud heaped on onc #ide

-

~ « drain fur eight or ten days. Thisis 1@::; e:i
/" “akilled laborers on the permanent estab

; o
_ the platforms and heaped by contract, :b:::-
~ part of the work being almost purely m

. As arule, they are from twelve to filteen inches deep,

¢ R R
st frem 25° to 29° Beamé must, I think, escape to some exien better will be the

) bles are, PR
well comprassed. 1t s sid that the acges and deeper those SRR, Ly gy het§ .
“ the paths from falling in. Wooden sluice-gates at b ekn i fomad'th
- % E m;l k m k| . : ) NG : A:
21. Salt Collecting.—When a cake of salt about two :ne::d;“d in the dry state. m
-Hother‘ liquors are drained off from that bed and the sal '

s ithout i
bardness of the floor allows of this being done witho

* small mounds as clay might be, and left there to
of the works. Afterwards, the salt is carried to

. . h :
cal, there is no fear of injury being done ::dﬂ;::n : -
inferior or scamped work. Salt is remo _

» . oot that have been I8WY
the pans to the heaps in mb:i:‘;ndim but from “plf“” -'Q-:M”gdt:ara’l‘id mful
Formerly, it was taken away in : gkerlnd,m°'.'°h o in S 2T

i L greater facility:
made, it is found that barrows remoye it v to travel with | epis s,
‘the salt mounds to the platforms to ensblf ‘hé *: : ix foos B
ﬂiﬂiﬁ.‘"i i navi a%
22, Platforms—The platforms mlM::::‘dMﬂ#‘“ ‘d s marked out for &
4ad shous tu yerds bond oo, SSRERETCC o gl 0 FEN b O vt B
cansl on the other. Some of them have ercly gravelled and T {od onelosirt .,,athm

thers again are merely three-sid
heaps, others are bondat‘l. "ﬂ‘_i others tow stohe-wall form ins ‘m;hi ally, maa!_-“’ii‘
position of the salt-heap is indicated by 8 - of boards AT,

: tes g ement of DOATe ‘
the same thing is indicated by a similar AFFAREEEEEE T

X . : o ag grored in the B
rieaiarey Th bulk of the salt made at th‘p..uhwhichmuu :
23. Salt Storage—The great aragrapi:

ationed in last paras go with gable endd: Ty
o wooden frams opon ot 08¢ sl S0 ol A0 WL K evt
'MGa.p ek s ““";’ traw v:r; used for ”mm‘ thol!_ﬁ::;“‘ 10 per “f"'w W
“in t.':: les, and the wastago which ""::h":‘;:;,, 8o cleanlyis th
: salt m " o from the heaP
to nothing, besides the tiles keep the 831 T en b onoe from Pl
mills, of which there are always one of foot broad, and are bent i w@ofrwﬂ“ o
on. The élea s w0 00 00 e e 10400 BRI Sl b B
their length. mi;oi:;. :;?:: fhan balf an u;a ; plees S b, Table
:'m by ealculation when fgh-curing
ground for use is stored in godowns 8>

24, Salt,—The salt lsﬂl;*:.l .
$uce to that of Merkanum. A L
erystals scattered through the e
were in every instance 187EPT
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- in Tndia. This salt is eaid to bear earriags with very little alteration or wastage. The tablo
~ galt stored in the godown was perfect]

"i8 accustomed to see on an English table,

- diagram, * Two uprights support a beam, from

- English ; the other, fannel-shaped, holds the

- more would be done, only that the Customs Offecor
- machine with a lover arw, as shown in the din-

- 'that six men working with this machine will
~ put away in sacks 13,200 Iba or nearly six

- time; for, 88 it is always made in precisely the

*

y white, dry, and finely ground, such salt in fact ar ~ue

~ 25. Weighment . —~When salt is going o be sold, a hea'.p or a8 much of one as is wanted is

- untiled aud attacked with picks and shovels at the open face of the enclosure and broken upright

through, or as far as may be required, The
weighing machine is as shown in the annexed

which depends a pair of scales; inh one seale is
placed a weight of 100 kilogrammes or 220 lbs.

galt and is of a size to hold 220 Ibs. and not
much more,  Salt is poured from baskets into
the funnel, when the scales balance, a sack is
beld under the funnel, which again has a

" movesble bottom, the bottou is let fall and the pEvd

galt tumbles into the sack. A blow on the cateh

causes the bottom to fall and it is replaced with equal facility. The diagram shows the
arrangement of the catch with the bottom closed aad open. Ordinarily speaking, when a whole
heap is being broken up, about twenty men are employed.

- Some with picks destroy the heap, others with shovels fill
 baskets, others carry the baskets to the weighing machine

< __

- and woig\; it, others fill the sacks and tie them up, and 13 :
others carry the sacks on trucks either to the wagon or \ 2
boat and arragge them on board Not less than five men (L
can do the work, and it has been ascertained that five men \

working in this way for six hours put twenty tous of salt
away, or one man stows away on board a boat or tram-

wagon four tons of salt in a day of six hours. « It should be added, that it is ealoulated that

who stands by keeping tally for Government

‘has the power, and frequently exerciscs it, of roweighing the salt. Auother form of weighing

‘gram, is used at some places, and I am informed

tons an hour, which'seeme a good deal. As no
tax is levied on export salt, salt for exportation
is not weighed, but sold by measure to save

same way, there is & constans relution between

X weight and measure, whiek being once ascertain. B '
~ ed, the salt may be economically sold by measure, For this purpose, salt is shovelled intoa great

wooden box like an inverted pyramid with a widebase having o _slidiug bottom Tike the door of .
a sluice gate ; measures holding 220 Ibs, each ate passed under the box and filled by yith drawing
the slide a little ; they are then strack clean to the edge and emptied iuto sacks.

26.  Waste Products.~—A large quantity of Caleic Sulphate or Gypsum is deposited year by
year in the inoer and finishing condensers, where ft forms in time a mass of imp;ctql lenticular
erystals similar to, but smaller than those found under the salt-paus ot Chun.a.mpe.t near
Merkanum. About every tweuty years or so, this deposit has to be removed, as by its thickness
and its iiability to blister up off the soil it dimipishes the c.pacity of the condensers, ‘am!
sometimes also their evaporating surface. Its removal is attended with some expense, which, X

N
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. ] e oived up with mud,
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yéar, a doublé decomposition takes p!m & b iy Chloride, aad 3¢
Chlaride *reform themselves into Sodic Salpa £ 38
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and Magnesic Chlor

bging in excess at low tempmtﬂr.'l f‘{““:‘"::‘:om 'n‘:: about three f %
 towagis which its crystals-sre driven WOV potiog mistaree “of ibin
it, and i8 used chiefly with common salt fo.l‘ 'or'chl:f"di&;o!#ry of “"",m ﬁe’aﬁiﬁ ,
intentionally produced, but now-s-days, Since 1 its formation simply injirss th it
i s mnnuﬁcturc hids been given Up in France, an . wan fqﬂf W ' C‘”, ;‘,}\

: ing to 18 4 \
by breaking up the common salt i i, ":_d'i::‘::g“ care ab t Fg%éqﬁ,?ﬂh. espect
Magnesic Sulphate and Chloride are got Hd.: sty g 5

latter which is recognised as the most fertl :n okl Aoals

before they reach their point of satarstion S

to 32° Beaumé, and thus their deposition 'li e L 5, ,

27. Pumping Machine.—The muhme;!'"h' enring 8 hs. |

tant and interesting gtudies 36 (0o F“n:ino in use in the south of Frsace 3 700 ¥

facture ;and 1 quite think that .hc'w):limcnhy and with every Praspott
applied at our sali-pans without'any great

“ien to-twenty
o ‘tampon’ worked DY SBRTE 4 A

a tampon. At most stations there is one i“?:ﬂhi D he subjoined disgra® }

sengines, and one or bwd smaller ones worked by i

section of a mule tampon showing 168 GRS FhEx \
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e M S
correct dra®! m any one point a“‘d ) the Compag

of water, It is not, however, 8 al tampon fro
doalmonthmmb’md." dmriblfd_iﬂ e et :
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forward as a logi ducti Lih L '
rd as a logical deduction from that consideration rather than ko frojosal ls-stthk
oposal is—Tha

Government make its own salt.
tion, up-keep and'establi_shmem of the manufacturi : :
- 56 francs a ton for man ) (nwacturing stations, and yet pays ‘ig
francs a ton, wherm?l::g::::::grm v ferior description of sle‘ ‘miugomt oc_mésctorn
sty e Soatormmny teve, and I also think, that they couiplimk'e betz e l“;lﬂn!
introduce those working eco:: o franc-:s v t.on. By making the salt xi&f.} Gove : “t" 9""‘5
noticed in France, 1t is diﬁcxﬂ?:)s wg Mlemﬁ? improvements in the detdils of":la? fi cc‘tu
N oo e un eratg.n'd in what other way they can be introd iy =
W independent position, and they know it Happily igl:o:: ‘tlced. fn;r h:
. nt, confiden

of their power, invincibly prejudiced and
. the old way, and for anythi and conservative, they go on” makin ind i
idefinite number of yeaxifmlfttf:: ffm?nf 8¢e to the contrary, they will ?!*:;;:i '::dzl(:ok;nf;:
it ab the end of my report for that of 1873, 1 had begun to foresce this, and drew att t’o o
- directed towards improving the pres ye:l'- Sesrbnebun ety e : ;n w
conditions, they are not, 1 fearp like:l method of salt manufacture, subject to existi ey 0"'&"“
35. Nothi g » likely to be producive of-any t T
3. Nothing would be better cale g

. ?ystem app}ied to salt, if only salt was
i3 the cuse, a8 there is & premium placed on K

forit. O the Gther hand, i fon in the qualis ‘
SRS and aliby of the salt A
yould, 1 believe, result in’;:uﬁt wn. _”ld by weight aswell as bough!gn[;‘? ‘:uu:‘ thefe. i
facture. Oa the whole, I believegt‘:‘:;mmema. improvement in the prese :‘ s't t,: ;xcxale system
the sale of sals by weight, is th at the excise system, combined with et mu.m.-
endeavonniag e i ont i 8 the best proposal that cin be an enactment compelling
36 A.g tmprove the manufacture of salt in this P ~dmd° ety o L, 1
_ . Aslong as the : : residency.
~ ment manufacture and ‘ex:i:“:;e';::f- things continues, intermediate between direct Go
- opened to intelligent e&pitali;ﬁ heth thing to do is to give or sell all new salt WAt
that they will manufacture sal Whether Native or European, on the und salt stations that are
better test of quality apart fr o:nmt}:n renlightened way and of a superior ::lt.:ndmg ey poeg
swamp sdlt. A manufactured salt e c'leanlmeu of the salt than a °°mp:r;”ln ¥ :nd I kt}ow of no
for instarice, is pretty sure to be .uvl.nch bttlk for bulk weighs as much as V d: .l'ls weight with
wey of makiog it § oo 1o be Wel syatallized snd fre from Magnesiom, . By an Frar—
oy “qu its wholesale . : agnesium, &c. By an enlightencd

left in the erystallizing
h warning and are more
t'fhere may.be difficulty in getting wen to buy

Tms mentioned for the existing Kudivaram.

= for very m h .
3 . er and for b uch less than it costs at present and
extensive experiment can settle prmtiutll;j’ ﬂ;;ch less, are questions that nothing but ‘P sufficiently

the conduct of an exper; )
o Tperiment, onl:
enough should be allowed for its .

of France, and from men | illicent tnagivies ¥
or books likely to be of :'s::f t::“;:&“; with salt mﬁf::::';; ‘::iﬂ'orent' :owns ilm the south
been written on the subj epartment he ¢ discover no plans, models
subject further than giych i
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|

~

Your most obedient gervant,

Maneas, (Sigued) J. J. L. RATTON, ..,
A ) Surgeon, Madras Army.

4th March 1875.
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curve, the centre of gravity of the mass or particles of water is displaced downwards rapidly and
uniformly with consequent diminution of weight and friction,
a_piece of string round the edge of the inner circle or tube orifice of the tampon and unwitding
it again, making a pencil score the extremity of the curve it deseribes. As the string unwinds,
the radiug of the circle described becomes longer and longer and the dimensions of the {ube
increases in the same ratio. By lengthening the pole or belta to which the mule or bullock is
harnessed the labor may be greatly diminished, but the circle to be traversed is increased to
the same extent, and ground wasted as well as time lost.

diameter of about 12 feet, costs about franes 3,000 or £120,
‘discharges it at the rate of 263 cubic yards an hour.

into the water which the chambers take up and discharge
the channel at the higher level. By increasing the diameter of the machine it may be made to
lift water a8 much as 5 feet, but this would not be necessary in India.

wood strengthened with iron, and there is a good deal of iron work about
to any great extent by the salt water, as after the firg
iron underneath from further rust,

The curve is made by winding

An ordinary mule-tampon has a
raises water 3 feet 3 inches, and
The circumference of the wachine dips
at the centre, out of which it flows into

The tampon is made of
it, but it is not injured
t coating of oxide has formed it protects the

y By means of the large double steam tampon at the centre
of the works, at which part all the channels, &c., communicate with each other through sluice-

gates, the Manager has perfect control gyer the flow of water throughout the works, and can
empty or fill any part with brine or sea-water, at pleasure,

28. It is not easy to institute a cloge
differing 80 much in detail as do the Fre
purpose, however, to compare their resul

comparison between two methods of salt manufacture,
nch and Indian systems, It will be sufficient for my
_ ts, and endeavour to attribute them to their right causes.
Salt ‘ff an excellent description, hard, heavy, well crystallized, clean, and almost chemically
pure 13 produced for about five francs a ton in the south of France by the wholesale method.
Salt: comparatively of an inferior

description, light, friable, flak i : :
: : ] . ’ » Haky, somewhat dirty and impure, is
produced in Tndia for a trifle more than that sum,

| that is, the contractors are paid on an average
L Rupees 10 a garce, or at the rate of 5'6 francs a to

- n. Now to give this comparison its true value,
1t must be stated that the conditions under which s

alt is made are not the same in both places.
d be made better and cheaper in India than
. ] | found that the rate of evaporation of sea-water,
or in other words the rapidity of production w

s s : ice of labor was about one-fourth ; besides the presence
of 8 8ull clay soil at most of our salt-pans renders it morally certain that they leak less than
those in France. M. Gervais believes that the Comp

3 ; agnie de Midi with their system would turn
out salt equal to their own in India at the rate of two francs a ton, %

.On the contrary, there is every reason why salt shoul

?9. It thus appem.that salt is made in India for 56 francs a ton of a decidedly inferior
description to that made in France for five francs a ton. This again concerns the matits of the

two systems in the abstract only, as the latter price ;
: price includes the cost of i
of construction, maintenance, repair, &c . est&‘bhshment p

e ., 8nd the coverings of the heaps, &c¢., and the. former
price includes none of these things, the Madrag Government supplying them as separate from the
cost of manufacture. To form a correct estimateof the real merits of the comparison, T must hete,

i : franesaton. The
g : #mfmfaemn = made up approximately ag f3llows ; Cost of establishment reckoning it at
. r?cogm;ed ra!;et:]fsl Am:::: em;iund-lw francs a ton, departmental works including salt
francs & ton, total 20 francs a ton.. So th it 0 contractors 50

& at, as compared with the Compagnie du Midi, it costs in
Madras four times as much to make & salt which ig neither 80 clean, nor 5o pure, Bor 80 wholesom .
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F 3§ 3 wxlll no;r) :: ieg‘t:the economy of 8 wholesnl.e method of ma
rench salt, attribu

i the Ennore ;
sy the salt stations on ? .. At the
Mogien G jusianch, SEREM ¥ h:gefaso:}; 100 men, and one or two Supemitendent
ent o

thousan
a thousand contractors, four or five

; ¢ fifty poons 3 : :
e !:!ll: altﬁ)rx:oretganal turned into condensers.
ns on

which will not bear ca

there is a permanent eatablishm o
Ennore Salt-stations there are hart‘?ly 1::85":10 p
coolies, five Superintendents, ten assistanis, sl .
live upon salt. Sappose all the outU‘“‘g - ander the eyes of & sing! e
The salt beds and platforms collected at Eunore ¢ o be Tooked after, an P
d o safl proporsionste fo the dininisher 878 PP iy ofuctd by the Fretel
istant, and a sta ’ 3 o | :
AES]:‘MT; ‘Tw* to uth«i industries, and wo B¢t 20 )d%;{d‘r; salt jo dup to the mc:utb:o
e it he relative dearness of the A tty contractors, supplies %%
system, Conversely, e wanufacture on contract to pe&y ond maintains an establish-
v 18 ¢
'Govemmelnt gm‘sk O“s‘uch as canals, embankments, plmform:; make the salb ina well aﬂwgeo‘:'
. n e a 8 . : ‘ i
3 ibefmrthc contractors and salt sufficiently Btrongt much to do with the c‘lleavrz:atithB
ment to look & u:r level of the French salt-pans has fxo pi s sometimes t0
manufactory. The low evel o g the fnishing con i
the salt, for 'after all the brine 13p8

5 on eatillﬂ in 9

: : males still 20 to show

. " densers. and when the pumps are not in action the gerves
inner condensers, tively economic,

Y 7 Iy
i i :q ponnection o8
f e rela but their use 1n this o
Steam pumps are of course re

ir Jow level: f timeiis
that the French works are not much penefited by their due to the length o i‘

* . t 3
fority of the Fréuch stlt s . otects it from the disturbing

BL.- The erystajlise S¥pet h it forms whieh Pr sly enforced, of kbjeing the
allowed to form, the depth of custom, strictly

ied oF
Iso to the « - sq pever burrie
S st WS, R me&s;{;: ;:anmé. go that salt form?g):h:se raason%ilould be
S 1 s sl Bee a;.or bs:!:\::ation of the Magnesic aalts. lq(ﬁ“o a‘/ 6 winds a8 3
pressed upon by the approsciing D nd-4h

cr than in :
2 3 mld in ch’ o
added two others, the rate of evaporation is less 14 7 '
rule are lighter there.

F < of the salt beds:
velly ];ax;{z sg of the
32. The superior clearness of the Frenc

h salt:ia due to the gré the
careful handling and tile coverings, an

exclusion from W48

4 its obemical purity ”"he'cm,.f ts Indian salt 1?
works of brine capable of parting wit
evidently eapable of being improved up

s theg‘;‘ reSP“ ;
h its Magnesi¢ salts. dl::iﬂw(" uch tm;bl; Z;:antin
» on the part o o
i co-operal ’
granted only a sympathetic state of feeling ond hearty
manufacturers.

to the French standar |
. 1 mjonmed to ﬁe.naﬁt Ind:an

83. Finally, there remains the question——whae prbponfl : 3 i
ealt c;x!.ture are 'anggested by this report ain mec anical

¢ In the first P‘“"‘:'o t:l‘n?:: ountry 'hichl‘“l% hg:’
z d in i 2,
hich may perhaps be advantageous'y ,ntl;od“" | '

arrangements which ™ - fore any
inerul% enumerate and draw attention t0, ;:::gtled by limi
the qv;estirm of advantage would bave t0

. : the platform
pumping machine, the weighing m‘c:’ti:‘:tone-roller
heaps, the tile coveringa for the sy atus for levelling the
for removing the salt, the stick Appar »

: b
1 believe, be introduced with .dnnﬂlleh‘wwy by s
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~ 96 francs a ton for ‘manufacturing an inferior description of salts Ifi."iotil' outlay is twenty
francs a ton, whereas the French believe, and I also think, that they could 'ﬁnie better salt here
e\_reryching included, for two or threg francs aton. By making the salt ivﬁﬁﬂGovernment conl':i
intfoduc_e those working ecq_nomies and scientific impl:ovements in the .d&ﬁla of manufacture
not%eed in Erance. Ip i8 fliﬁicu}'t to understand in what other way they can be introduced. The
naﬁnv«a. contraet?rs are‘in an independent position, and they know it Happily ignorant co;xﬁdent
of their power, invineibly prejudiced and conservative, they go on’ making saylt %f the c;ld kind in
: 1.;he o!;_d way, and for anything that I can see to the contrary, they will continue to do so for an
3deﬁmt,e pumber of years. At the end of 1873, I had begun to foresee this, and drew attention to
vxt. at the end of my report for that year, 1 can x;ow ouly repeat that in u.o f: ffort
dme_c.te.:d'towa:ds improving the present method of salt manufacture, subject to i t“ ks :1;“
conditions, they are not, I fear, likely to be productive ofany gre;t b:neﬁt et e
35. Nothing would bo better caleulated to improve the salt culture of India than the excise
" system applied to salt, if only salt was sold by weight instead of by m i gl
13 the cuse, ag there is a premium placed on | Mg Mg 'a Yy b

: ht salt by ‘. : 8
and selling by measure any withdrawal of G‘ngéi-n ¥y merchants at present buying by weight

: : i 3 : weight as well as bought by it - >
’_wquld, 1 believe, result in causingan immense TRiprovement u -ghe Emw J; i ,t t:e ;xclale system
facture. Oa the whole, I believe that the exeis R o & ey dmahm.

the sale of -salt by welght. © system, combined with an enactment compelling

is the best proposal that can be ;
endemrouring o Sk dee. e sosfackure of it thu Pr:id:;:d; by one employed, as I am, in

36. Aslong as the present state of th : ; At i
~ ment mam‘xfactttre “Vaxicf fefcia.e. _the best thm;zzg ;oci?::n;ie:; ﬁ%ﬁ?ﬁa?eh:? d’."’“ gt
: o:::xe: to nftenxgent_ capi?ahm whether Native or European, on the -nnde;tandi:t“;:m o '::
; mt :Z, tm:l gur{nﬁcwre salt in an vnln_ghf.ened way and of a superior _qu.ligy .,151 I ;:::e::no
etter = of quality ;pa,rt ri‘rom the ﬁleanhneaa of the salt than a comparison .of ite weizht with
:;-?::m t; i‘A manufactured uk. which bulk for bulk weighs as much ag Vedarniem Swfmp-u[t
e :k > 1:::%3% sure to be w?ll crymlhzed and free from Magnesium, &e. By an eclightencd
.:th :F, :chm:i s ;,n nne:efs:.and its wholesa}o or oegmd’mio method of ma;ufwture a8 ndogpted‘by
e m" ::n:;f ::“- :_n & bropical climate salt should not be left, in the crystallizing
copious and destructive than dammf Tropical showers come without much warning and are more
o Rl at aaree b ety o I" o mn'l!.l France. There may be difficulty in getting men to buy
Eifv i ole salt 'stnhon on the terms mentioned for the existing Kudivaram
e S to make galt at 5 very low § Thi i o e
evidence to show that it can-be made & gure. 8 report contains strong

: any rate fi y
better made; but how much better and for Bai much r:s: 626 o tha o Frepsits and
; ]

::mxi: ?’zﬁ"’en‘ can settle practically, 'men‘:mds::?: :th &; ::M:S “tt: mﬂ:’h::l]t’
conau 7l v i . s g

o o8 0 1 experiment, only, to be of use, it should be on 4 sufficiently | g 8
enough should be allowed for its completio, ! ntly large scale ; time

ares at my disposal at Ennore last year was far 400 1; at fands provided for its tonduct. The

'.«f'F.razcef ::?::o:: :::nelt:: m?:;dﬁ;f‘u, gent inquiries at different towns in the south
or books likely to be of use to the Salt Department '::::fwtnre, | coud disoover no plans, models
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French gentleman :yh§ @m{mﬂly
on theic method of ntl,ip;;ﬁnfaetm,
M. Mion, chnaennﬁw;gftho
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Mapeas,
4th March 1875.
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isted me in my work are anxions to 8ee MY oPservationa
I would ask the Board to send some copies of this report to
agnie Des Balines du Midi, Montpelier. .

1 have the vho,nor to be,
g
Your most obedient servant,

Signed J. J. L. RATTON, u.p,, A
( e ) Surgeon, Malras A:my. -
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