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Proceedings of the Madras Goverument, Public Works Department,
' 3rd November 1865.

Read the following Proceedings of the Madras Government in the
Military Department :— o

No. 67.

Communicating letter from the Quarter Master™
" General, forwarding the Proceedings of the
Committee appointed tlo é‘epor}t} upon the
uality of the water supplied to the Troops at | -
%Ia,dra?;, with a view topﬁasten the considpera- ~(Here enter 12th October 1863, No. 3’7§6')
tion of the measures necessary to improve the ) C . :
drinking water used by the Troops at the
Presidency generally. - J

OrpER THEREON, 3rd November 1865, No. 3,315,

The Government are of opinion that the
only source from which it is probable that
potable water, which shall be perfectly free
from impuritics, can be obtained for the use of the Garrison, is the roofs of the
buildings within the Fort, and they note that
orders have already*been issued to the Super-
intending Engineer of tlie “4th Division, to
report on the mode in which he would propose to collect and store that water.
Colonel Boileau will expedite his report. .

- T (True Extract.)

(Signed) CHARLES A. ORR, Colonel, R. E.,

. ' Secrem'ry to Gove}'nmmt,

No 6s.
MILITARY WORKS, No. 3.

* G. 0. No. 3,015, 11th October 1865.

To the Superintending Engineer-of the 4th Division,
Military Department.

"
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MILITARY DEPARTMENT. .
PROCEEDINGS OF TIIE MADRAS GO VERNMENT.

Read the following papers :—

From the Quarter Master General, Head Quarters, Ootacamund, 20th September
1865, No, gﬁ%, to the Secretary to Governnient, Military Department, Fort

Saint George.

. * I have the honor, by order of His Excellency the Commander-in-C‘hiof, to for-
Wardg ﬂ}é -Brocecdings . of th?;;; (}‘ommitt.ee ordered in . O, C. C. 10th September
. 1864] to rgpo%?upon the quality of the water supplied for the ugse of the Troops at
Madras. . e ’
2. The Committee havei’_ﬂecn delayed in their Proceedings from causcs cx-
plained in Colonel Brewster's “letter, dated 9th ultimo, and thejy Proccedings are
still suspended for like reasons,

4. That the Troops should be forced to consume water which is declareg to

e be so impure, that its purification even b
* .. . y
*Paragraph 29 of Municipal Commis. < . . .. .
sinmg s'péi‘eport For '1864, in Fort Saint filtration is gy Impossibility, is a state-
George Gazette of 19th instans,

.

Tue Committee named in G. 0. C.C., dated 10th Scptémber 1864, now, after many alterationg

composed as follows,
PRESIDENT,
Colonel II. Crarere Brewster, 76th Regiment,
Mexsprgs,
‘Deputy Inspector Genera] of Ilospitals J. E. Mavee,
" Licutenant Colonel ., V, Wirkieson, Royal Artillery,
Surgeon P. G. Firzaerarp, . D.,
convened for the purpose of examining the waters of the so cal]
ten) reporting upon the Wells of Madras generally, ang Buggesting
water might be obtained, have the honor to report :—
That the waters of all the teil Wells within the compound of the so calleq seven Wells, are unfig
for internal use. o )

ed seven Wellg (real number
from whenge 5 supply of pure

.

now absent in England, prove that the togal 1mpurities containe

grains to 70°10 graing in the gallon, while those of an organic nature vary from graing 3-
grains 7-85 in the gallon. :

ment so startling, that the Commander. :
in-Chief is unable to reconcile it wig

the ascertained* improved salubrity of :
the Presidency, and with the health of the Troops stationed there. , 3
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Risoer or Axary )
. L ARALYRIS or Wargg rpow Wity No. i '
enatble I'Topertica. o
Appearances, ., .- |
)hcrgscopica\ appearauces,
0\;&:{111(:\1 (‘rom. deposit afier standing (wy h 2
I;"' Precautions.) & ARRBEro- Gave clear evidus e of the jrivace of 3
ar.., i : . ‘
Hoawdl s sl et oy
lha'.:'r;'rt. rninling one of watip ‘31',;:;3 '
LIS tank, or water which has 1o
faysina g e, s
ST an glarrce of e l?i:‘:"x 3;“‘-;"‘ w3
v . brishncas tay - =) watr etasll
n . (JN.‘YIHC.QI PTO ¢ l. fa el LR Y B BAYS g SN
Al o ! ’l ' )
caction to test paper,, Ferbies. )

.o
.-

. . -t
To the unanisiel e Ly, desr transpanst

Tazte,

-
sey

Solid inzredien

ts .“l o S
. ne Impep . ¢ oan
".’y' \c::\‘cu\a;m: fromg Tt‘ﬁ'x‘«l(‘lnalf" Hon A2ine} Dr-Magee Do Wye liwe, L
-y Y :l\ b x ¢ () ¢ . N < Py
Dr. \\'S‘f\‘\‘)‘:‘:"s Dy, Mayer, W“:} oy of _ i
mount ¢f . \;\ﬂ:\, \,y i M B ey Py, -y ¥"
s or e e R R »
Yuition of g, TINETS fregny .
.ca\c\x\mng f'(’;:le\ residye 'c_carbd.kﬁ.rw.l \,,] o
FRTence etwegq ypott OB Ol Liproer 192 800G ne e, . oy 8
llbms' e, S by d\\\trm‘ nial KTC‘.-:-QS Mo e G020 T i ,
2rdnesy N Waling "
V) B(){\b L ing o~ x|
ard wa .(‘S - Al
- ime "-e& COntainip . “-:\zh.r“\‘vhce to p R 23 9 LIl S o
uated \, :L‘l‘lun‘ wh ‘K\r:-\‘«h. aﬂ‘d"‘:\q,‘.\
each elte { a ich 2o of e
0927 or ve Tnay Emmlf‘ 2 ¢ gna. “x :
~ Sune i 4 ‘
tﬂ\l\ Car 3| LA S P s AL .
Phat Ate of 1, ST, 1 .
Of the g ¢ “’\f\\l\mg. L e e 5 :;. 1
\ ar Tieq g?‘
. e i "3 \m\mz Iy ‘Cm;.thr R s
) Tm&mzm v &C Ly Tee \
(.\x\or'\.lu Aot . ‘Eaty,. y
B N (\mo . .
< and Whed Vo vt .. k : -1 K
\ Q%\Q\\‘Atq.l . ¥ e “““«l'r_ . \
gal N, LX) t\kll‘ 1K1 1‘ ' .
803y file ¢ 1 RS il od
1 3‘3\\1&\[,“\, cant Ry R
‘r:,“._ At a3y et B B YA I P
n\me
“a;ne""‘l-. , . . ;
* 10 s ' ) : b8y ey, .
- ) “‘n vy ? L ., ) 1.{"
un n \u“k\,“‘ -\\r!'}.;c AT TS Ly b
13 MR LT 1. , YT
X‘\?Q - e ALY gy mome S
LAY AESTREN
(.\‘\’.‘?‘\;\\‘.‘". .
Sty e \eo .
ey AR AT BAPEE BIPRCANS
. \\.t‘\‘.‘ o "re L. “ Y gf .
\QSQ‘ A NY Sy . i“,g-‘., N - L |“,’ .
N Y SEMN Leve s Lo ! "
‘l\n\f,“s te Al t . " 2“ Ve oLk . ;
¥ e Sy NN AR )
ting el gpg p TR Tialing ot s Ry
A "Jt'thr o e "’771r] I R PN Woee s PO it’.;v"‘;k. “,’" ‘?’
PR R RPN . TR
) 'l“n‘\h»w R T s A .ar\"
"X“':s Mt R 1t . 3 gand L
el g M PRI § ERLL LY
IS SN . .
s Mg henapyte gt et LR .
® e ; 47
- orEted 3. }1\\ o . ::y."
. # g s
bre 7. D l' $ta P ‘
. I T L.-ﬁ :'—’: I"}\1 :. ¢ ﬂr_.
LALLM AN e

4\’:41"'

P

T S e S s et e o

Tt S 1y g e g oA

{ :
.’
:

3 ' L
N
Rzsurr or ANALYsts o Warer rrox WerL No. IT.
Sensible properties. .
Appearance. . ‘e - e Clear transparent.
Microscopical appearance as in No. 1. «+ Gave evidence of the presence of animal life as
) well as vegetable growth.
Odour ., ves eoe  Void of
Taste, . et .+ Not so fresh ag good pure water should be, but
in this respect it is better than N o.1.
Chemical properties.
Reaction to test paper... . o+ Decidedly acid becoming alkaline after boiling
. D sorﬁe time, Dr. 1
r. Mayer. r. Wyndowe. )
Solid ingredients in one gallon Imperial deter-} . 3160 7 ¢ Mean
- mined as in No. L grs. grs 319 grs. 31'75
Amount of organic impurity... e 5 690 . T4 . 715
Salts, &ec. “ee . een . 2470 sy 245 ’ 246
Hardness to soap test, vide No. L., 13° 7 13° ”» 13°
Of which temporary hardness... T i ., 35° 350
* Its permanent... 1 i 1 e ehloriion 9-5° 9:5° ? 9o
Chlorides determined volumetrically as chloride . .
of spdium in one gallon. } grs. 11-1 . ars. 105 grs. 10'8
Bases in solution by carbonic acid. )
Iron... on s Traces.
Lime... Average quantity.

Magnesia... Rather above the average quantity,

In solution after boiling,
Rather large amount.

Lime... .
Magnesia. . Do.

Chlorides... ... Already determined quantitatively
Sulphates... .. ... Present but not in excess.

Nitrates. ' .. None,
(Signed) J. MAYER,
Dy. Inspr. Genl. of Iospitals.
( ,» ) S.JARDINE WYNDOWE, ¥, p.
Chemical Examiner,

ResvLr or ANALysis oF WATER Frox WeLL No. III,

Sensible properties.
Appearance... .

. Perfectly clear and transparent,
Microscopical appearances... .

Individual forms of fanimal organic life, besi
other appearances as described in Nos, I amsil(}(}s the
Odour.,.. «.. Free from odour. :

Taste... Has a taste slightly saline,
Chemical properties. S
Reaction to test paper... , Decidedly acid in the cold.
Dr. Mayer. Dr, Wyndowe. Mean

Solid ingredients in one gallon Imperial. 3865 36-60 37-62
Amount of organic impurity... .50 61 555 .
Salts... oo aen 33°65 305 o 3207
Hardness to soap test... s 13° 14° 135
Of which temporary hardness... 3° 2:5 275

Do. permanent... . - 10° 115 1075

Chlorides determined volumetrically a3 25°—14'615 grs. 25°—14-615 grs. wro L0
chloride of sodium in one gallon. © B8 2O°=11615 grs.
Bases in solution by carbonic acid.

Iron.., s s vee Traces Do.

Lime.., X Average Do.

Magnesia... . Average Deo.

In solution after hoiling '

Lime... vee Average Do. 4

Magnesia... Large Do.

Chlorides... Not determined Not determined
here. here.

Sulphates * e e Large : Do.

Nitrates... L. © Nil Nil

(Signed) J. MAYER,
Deputy Inspector General of Iospitals.

( » ) S.JARDINE WYNDOWE, x. D.,
Chemical Ezaminer,
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Appearance... e
Microscopical appearances ..

Odour...
Taste...

4

REestir or AvaLysis or WaTER FROXM WeLL No. IV.

.

Sensible properties.
.Clear and transparent.

As described in Nos. I and II.
Free from odour.

Slightly unpleasant.

Clemical properties.

Reaction to test paper... Neutral. :
. Dr. Magyer. Dr. Wyndowe. Mf'f”,"
Solid ingredients in one gallon Imperial. 5095 50°1 50-022
Amount of organic impurity... 590 565 5'-‘]3
Salts... 4503 4443 4170
r . Hardness to soap test... 18° 19° 1850
i Of which temporary Hardness... 7° 7° 700
' Do. permanent... 11° 120 1150

Chloridgs determined volum.e.t.rical]y .oj; 35°=19"461grs. 33°=19-461 grs.
chloride of sodium in one gallon, ° i

Bases

350;—_—19'461 grs.

in solution by carbonic acid.
Iron... e« More than a Traces ‘
1 trace.
me Large Largc
Magnesia... ) Average Fair
In solution after boiling.
lee.... .e Average Average
Magnesia. ..

Very large
Not determined
Very large

Very large

Clhlorides, .. Not determined

Sulphates...

u “ery larg
Nitrates. . Nil ! i
{! (Signed) J. MAYER, . )
| Deputy Inspector General of Hospitals.
‘ A
- ( . ) S.JARDINE WYNDOWE, x. p., .
‘ Clemical Examiner.
R
WeLLs Nos. 5 axp 6.
IFell No. 5. Fell No. 6.
Seusible {Aptl))sgrance ................. . I(E:Iea;. ....................... ' Cleax; from
properties § 940U el L v Aot free from . ... ......... Not free from. _
Taste...ooocoees uveee o o Not pleasant after swallow- Not pleasant after S?raHOW
ing. ing. . |
Micros- Much vegetable and animal  Rotatoria plentiful ; amma_
cope. { life. and vegetable life abund
. ant,
( Reaction to test paper... ... Acig Slight... veeves vurene Acid slight.
Sohds.m 1 Impe_:rxal gallon.  Graing 93-10...... ... ..... Grains 34-00.
‘ Organic matter in  do, Do. 390........ eeee..  Do.  7710.
: Inorganic do. in gallon... ... Do. 1990............ "0 Do. 2690,
Chlorides in a gallon...... ... Do, 4-38450... ..eeeve.. Do. 9-33360.
Hardness to soap test... ... 8° s 13%°
Do.  temporary...... 2° e 2°
Do.  permanent.., .. R R 113°
{ Chemical | Dases ‘lZ solution by Cqr- :
properties Iro onic acid.
L N....e.... Traces.....ceeues covevennnnns Traces.
\Ixme...:.... ................... Small, (average)....-eeee.. Small, (average.)
AAZNeSIB v ceivivnniiin L Under average............... Under average.
In solution after boiling.
%,me. TN cetereenina, AVerage...... ..cces verersan. Large .
Magnesia......coorvoerioo Small..oee ovees e e, Small.
ghlorldcs ....................... As above determined,
Sulphates...... .. A little below average...... Little above average.
\Nitrates........ v None... ..... v eerereeasianes None.

(Signed) J. MAYER.

Much vegetable and a few

Microscopical appearance ..... . .... h
: animal organisms.

No. 6.

5
, Resurr oF ANALYsiS oF WATER FroM WerLLs Nos. 5 axp 6.
‘ Sensible properties. No. 5.
T ADDeATANCE.eern s e e Clear......... covvvvvveen o,

Clear.

Rotatoria plentiful ; animal
and vegetable life abundant.

'(Jf)gsotl;r """""""""""""""""" }N o difference in these respects from the other Wells,
Clemical properties.
Reaction to test paper... ..eu.. ...... Slightly acid...... ...... Do.
Solid ingredients in one gallon, Grains 22-40...... ... ......... Grains 33:15,
Imperial.
Amount of organic impurity......... Do.  855........ ceer reeans Do.  665.
Salts.cocceviis et viiiecinieiens Doo 18°85..n onn.n. .o Do. 26'50.
Hardness to soap test... ... ... ...... 8° 13°
Of which temporary hardness... ... 1°.5 ...l 2°
Do permanent...... crereennens 6°.5 - 11°

Chlorides determined volumetrically Grains 4-67
as_chloride of sodium in one

....................

gallon.
Bases in solution by Carbonic
acid. - -
Iromeee i vt e Traces....ccoveves vee veveennnnn.
Lime....covvvmnee. & cesenriirat enennas In small quantity...............
Magnesia........ovvuvvenreeeninnnnnnnnnn. In very small do.
In solution after boiling.
Time..oiviiiiiiiiiiies cerivreee e, Average quantity...............
Magnesio. . oovveeeninenrenne snnnennnens Small do. aviniieeinnes
Chlorides.....cvcverevee ceveen vue vunnns Determined
Sulphates.....coee vivies vivevrrininns In small quantity... ... ......
NIrateS. ienvveeescennne venvrnnens e None.......

No. 5, though not good, better than other Wells analysed.
No. 6, decidedly bad. )
Dr. Wyndowe's analysis signature omitted.

Sensible properties.

Appearance. Perfectly clear.
Mieroscopical appearances. ..

Odour... Free from.
Taste...

. . Nothing perceptible.
Clhemical properties.

Grains 9-35.

Traces.
In small quantity.
Invery small do.

More than average.

Very small.
Above.

Average property.

None.

(Signed) J. MAYER.

REsuLr oF ANALYSIS oF waTER FROM WELL No. 7.

Animalcul® present, species not recognizable.

Reaction to test paper... Faintly acid.
Dr. Mayer. Dr. Wyndowe.  Mean.

Solid ingredients in one gallon Imperial.. 29-5 30:85 30-11
Amount of organic impurity.., we 785 765 775
Salts... e 21465 23-20 22:42
Hardness to soap test... . 1595 18°,
Of which temporary hardness... T 205 _ 3e 2759

Do.  permanecnt ... oe  13°, ~ 150, 14°

Chlorides determined volumetrically as
chloride of sodium in one gallon.
Bases in solution by carbonic acid..,

. i e e

RS

e 14BO=GLT6 grs,  15°=3769 grs, 14753629 g
" chloride sodium.

Iron.., Traces. Traces.

Lime... -+ Average. Average.

Magnesia... o ... Traces. Traces.

1n solution after boiling.
Lime, .. .-« Average. Average.
Magnesia. ... ..o Small, Small,
Chlorides. Not determined Not determined
) here. here,
Sulphates. ... ... Large. Large.
Nitrates. ves ' ... None. None.
"y (Signed) JOIIN MAYER,

N Deputy Inspr. Gent ;
) . - of Hospitals.
v (5 ) S.JARDINE WYNDOWE, M. D,,
2 .

: Chemical Ezaminer,
|
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f ‘ ResuLr oF Avavysis or WarTERS FROM WELLS Nos. 9 Axp 10,
) No. 9. Mo. 10.
o Sensible properties. ... Somewhat opaque from sus- Clear with floating particles.
. No. 8 Appearance.... ..« pended impurities... ...
o WATEE FEOX Wett - . Microscopical appearance... ... Both animal and vegetable ‘
Rzscir or AxvaLysts - ] . inatters present, more of > Same as No. 9,
Sensible properties. ¢ ascellatort atter, .
ensible properties . Clear. 2l Iife present, but Odour. Nothing peculiar.... Earthy.
Apr-caran(“e... I:r“ smount of and: Taste, . do.... Brackish.
Microscopical appearances... Jistinctly observed: H Chemical properties. ]
o1 me;. i Reaction to test paper.... ) oo Acid, i '.Aci(’l‘
T o . Noue ; momndum-) ; 1 Solid ingredients in one gallon imperial. grs. 27‘8?... grs. 71°15
aste... Chomicol . A : o Jide rexark 12 ‘;’f an- § Ar?ount of organic impurity.... grsa. 52308 grs. 55
weinical propertics. . R vepdowe. et : Salts.... 0. 22:8... do. 65 63
Reactivn to test paper.. ... Neutral D Wypedo 3460 4 Iardness to soap test 15 25 98 .5
d et PPN L p est... aee 9 ... ore &1 *J
e .. ) P_"_' \':‘)h-‘c 3480 e ! of which temporary hardness.... ... 4.%5... 12 %5
Solid ingredicnts in one gallon Imperial. 53¢ 670 2820 1o do. permanent.... 11° ... 16°
Amouunt of organic impurity... ﬂ‘f.:‘ 8 25'010 167 Chlorides determincd volumetrically as . .
?ﬁ;ﬁ . test C e -I-Z); . 17 1° chloride of sodium in one gallon.... . grs. 9-94... grs. 26+ 89
arcness o soap test... e e 3 3 r Bases in solution by carbonic acid ...
Of which temporary hardaess. .. e 32 14° — Tron.... - Traces Traces
Do. permanent. . 120 -."5959'2015 ‘ Lo o Small - : o <
- Put.... . . . oas3 e 15770 T, { Lime.... .. Sma proportlc_ms. Large quantity,
Chlc;_nilﬁs determined volumetrically a3 <529 0G13 g7 16°=2 353 ¢ of chloride of sods ] Magnesia.... e Average quantity.... ... Rather large quantity.
: B of chloride of sodium in one mailon..... 13°5= ; In solution after boiling.
i I ases in solution by carbonic acid... ... ‘ t Lime.... ++. Small proportions.... ... Moderate proportion.
o LEOU--- ... Traces. : ) Magnesia. ... «-.  Small quantity.... .+ Moderate quantity.
; M‘m‘?-‘-_ see x}voragc- sp R Chlorides. ... «e. Determined. ... . Above.
f ; agnesia... . Small. . NN -Sulphates.... ‘ <. Small quantity.... ... Ratherin excess.
: Lim In solution after boiling. 2 O Nitrates. ... ... None.... ... None.
: Maﬂ:;e.;ia Jq\chifl\,’:e. LSO : ! Mapras, } (Signed) S. JARDINE WYNDOWE, x »p.,
f SNesId.... er Small. . 4 5 . hemical E iner
| ‘ Chlorides. .. . Jetermined o 27th Moy 1865. Chemical Examiner.
! ; Lere. ¥ ‘t The general characters of these waters are, Ist., that all of them contain animal and vegeta-
i ’ %‘}gb?te&-- Targe. J ! ; ble organisations, and'that the amount of these organic matters vary from 3:90 grains to 7-85
} ! frates... None. l I ¢ graing in the gallon, <. e., that the smallest amount found present doubles that which the Autho-
' ‘i /< ened JONN VAYEL Gesl. of Hosp““l" "zg ; rities at Ilome consider passable.
" .‘; \S1g Deputy Inspr. }f b No attempts have in these examinations been made to ascertain the respective amounts of
; - “’Y\'DOW E, ¥.D- ¥ : animal and vegetable matter, (both being included under the head of organic matters) nor, on re-
% ( ) s.J ARDIN Chemical Examiner- ; *3 flection, will this appear nccessary, as the total amounts found, are so much above that, which is
% v J : henceforth to be permitted, in water that may be pronounced fit for internal use. Iad the total
. j 1 % amounts found, been smaller and.nearer the preseribed limit, the question of respective amounts
‘ — ' it would then have assumed a practical bearing and have bscome one of importance ; but we are of
R gox WELLS 9 axD 10. - 10 ; g ?pinion that it can be -scarcely so regarded in waters which all of them contain organic matters
' ESULYS 07 AxaLYs1s op WaTEES F ,Z\q-_l‘ Ié put im : ? in the gallon, so®much in excess of the recognised limit : and for which reason alone they must in
3 . sl . .
| '_% 3 A ~o. 0. i agar‘an{ :i“-jnl‘ resente : i their present state be regarded as unfit for internal use.
, 3 Z ﬂ Oggsgrance... .. Not clear from l;“;"cro L [‘:f};ﬁm P Of the total amounts of impurities in these waters, a few words will suffice. As the Reports
: % S | Taste,.. eee minute particie® .o ¥ r;tki:‘;l' % H shew that they vary from 23-10 to 7010 grains in the gallon : and that these impurities contain be-
: .:n ( I\.rm { romi; o.. I‘ga;nc as i {1 sides the organic matters, chlorides and sulphates in various quantities. The quantity of sulphates
_1 Microscopical dppearance . -AO: ::::?r Sl v Jcm!.lc. N . ; in each water has not been determined. The qualitative examination taken in conjunctiorn with the
: (Reaction to et Lallcr Morceses \ i‘;'-m } ; : a.bsolute determination of s:ohds ; and ﬂ-lell of organic and inorganie matters ; with the determing-
‘ 5 Solids n 1} u?a ]ja‘pcr. e Acil e " ‘;’__, 0 1o tion of the amount of chlorides volumetrically, being for all practical purposes, we believe sufficient
f + | Orauie impmli‘f;m Rallon.., ... o509, - (‘; 0 > J g Had there been any reasonable doubt asto the character of these waters, then undo;btedl thé:
j o . g meia r.0% * - . - s . it s
: hS T“‘)fgﬁmc do... ‘:‘Q;: SO X ¥ i absolute determination of the sulphates would have been ot only desirable but necessary. Z\S it
i % thal hardness ‘ I.i ’3 03° , } ; fs well known that sulphates and chlorides together present in any quantity in any water, act
i 3 (.:E :;2;{ 30 2 17-0 j J Jurlously both on men and eattle ; and further that, many sulphates in the presence of or'rral'lic m l:-
y — (‘ 0." "." Lo . T . . . . R o at-
; 3 1‘“'“108detennine.1v | e 1157 g 03100 ' ters, es.pechy in tropical .temperatures, are subject to a process of reduction, and are therel con:
= ¥in one eallon olurretrieal- UL 'J verted into sulphurets, which last by the simultancous oxidation of the carbon of the org o oo
& . ST OGS Y . -
‘1 & »ra-m 1 solutivn Ly exeess of C.O D980l Traccs ; ters, and by a continuance of the other processes, are eonverted into oxides - while su?airc o
: L.('“ - o e Naraes : hydrogen is given off—a gas that is notoriously hostile and dead] : phuretted
} ime,.. L ~ Ver? o # ; . cadly to all animals endowed with the
| Magnecia, o Saall (averazt s 7 b BT LI bigher forms of organisation. For these reasons, all waters in which sulphates d .
: S oo ALont aver3<Ceser . are present, especially in tropical countr P * organic matters
| Duses Present o, . Gt averag laree- ; ' 15, are unfitted for internal use. Tt will then b
; Lime,, er Loiling, Not 190 BTEC e .‘ necessary 1 order to form an accurate estimate of the quantiti cn be only
: - M“"m‘:sh inth Small s Litse atove 5 . quantities of thege waters, to bear in mind,
. o oy .., o s
E 24 lun«lc's.. . see Smalll.. . o] alive 1, alave gvefdz ¥
‘ g k“ll‘ph:\tps" . eee Delorma o Mad .
’g hall itratca v v r&;f.‘,. - Notds Er ¢
‘ e Neno... w3 MAYER M »
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arca: and if the supply be required only for the Fort, probably the simple apparatus now in use
at the so-called *Seven Wells' would be sufficient, supposing that the W

ells be sunk a mile or
thereabout beyond the limit of dense population.

NorEs on the Magnetic Oxide of Iron.

As this substance has lately been brought prominently before the public, and has been much
lauded on account of its special action in purifying waters ; and as moreover, a Committee of the
National Exhibition have lent the sanction of their names to it, as a voucher for the above men-
tioned special quality, it appears almost necessary in a paper of this kind to offer a few words res-
pecting it, particularly in reference to the two questions of Natural and Artificial supply.

Magnetic Oxide of Iron, it is well known, is a natural product found largely in certain locali-

ties, but it is very questionable whether it can

Every equivalent or 139 g rs. of the "318&1316 every where be so readily obtained, and in such
;S;‘ic.l og/: e;];lze 5;‘0?2750%2% O{)'fI)lq )znfci?li:x;‘m:e quantity as to make i.ts use Practica,lfle on a Iarg.e

1 7b. Averdupois or 7,000 grs. will contain scale. All the religble information on thig

x = 1813 grs. or 4 oz. 65 grs. of the prot- head, that has been procurable will be given at
ozide, and any other quantity dm p ro;or- the latter part of this note ; and if it should turg
éﬁfaﬁ;@'gii;ﬁt;gg;nftli; ];Zf ;fé?]fziztgc (Z;z;;sn out, that this product can only be had here and

; of which there are two—now to under- there, and in places at considerable distances from

+ stand how these oxides are Sormed, as  those situations, whereat filter beds are to be made ;
well as the reasons for the process here then, the only resource will be the artificia] pro-
-9 iveno,l v %iﬁ z% i?;a:;gdg:smzs/}r?; Ozzzz duct—and in order to afford a clear view of the
7%: ;;pellations and Formule, it being practicability of resorting to it, the shortest way

© premised that Fe stands for ferrum Iron il be to give the mode of preparation, this is ag

‘ s Ozide Fe 0.4 follows : which with the information marginally
Protoxide Fe. 0. : Sesqui Oxide o athese

and O for oxygen.
3 given will enable any one to manufacture the
¢ Formulee convey in short, the tmportant

. . mpounds under consideration.
¢ anformation that the protoxide of Iron is comp
- composed of one combining quantity of Process.
. Iron, and one combining quantity of Oxy- L
‘ gen ; and that the Sesqui Ozide ts com- To obtain artificially Magnetic Qg; de of
p"‘;e‘% of two cg?”b.mmg qzzf‘.;’fut‘;fgf L having the Formale % " such quantitiy of
" andthree combining quantities o rygen, .
. this being understood, the compaosition of the greerf Proto Sl.llphate Of: Iron, as will afford
* the magnetic Oxides, will be at once eyi- the required quantity of Oxide being taken, the
dent. Their respective Formule being crystals are to be dissolved §
’ F,f' % and Fe. O since it is patent to every
. one, that one atom of the protoxide and
oS one oj(‘iSesqm Ozide when boiled, Nitric acid being addeq till br
g g united equal, v e, the e 10 longer of T
oo, JSirst  magnetic Ozide, 8T¢T0 onger given off ; the
8 &+ and tn like manner it portion will now be in the form of Se
' s equally plain, that while in the one-
two atoms of Protozide 2 (Fe. 0.) and one

- atom of Sesqui Oxide %9 when uniteq fhe Iron remains ia the form of Protoxide. The

two solutions are to be mixed together ; the m;
| Se : : . fig € mixed
" equal I;e ‘5) the second magnetic Ozide. solutions are then Precipitated by ti]e Volatile

The above composition having been clearly  Alkal .
S aoue co Cgﬂ by repeated. and eneer) ali or Carbonate of Soda, and are boiled ;

analyses, they suggested the artificial p{:o- -during the boiling the mixed Oxideg unite and

“cess, of whick ‘the dominant conditions form the black Magnetic Oxide, ';e' 2'. To form
.are that the protoxide and perozide the Magnetic Oxige Fe- O.
_should be brought together in the parti- by 4

iselv Smilon 5 the processes are pre-
~cular proportions shewn, and in a 'recens ©5€lY similar, in all ge

/ tar, tails except that only kalf

- state,—~how this is effected will be seen, ¢y the quantity instead of fuo-Airds (asin the firgy

_the text of this p.aper. . case) is peroxidiged by boiling with Nitric aciq. -
After the details above given,
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:A few remarks on the Tablt? Jjust given scem to be called for, in order to point attention in the
first instance to the dlﬁ'ercnces.! in the.matemals employed. Nos. 1,2, 3, and 7 are materialy to
which no other than mechanical action has ever been attributed by this agency, they separated
from one-sixteenth of a gallon of the same water respectively.

‘ ' . These figures, if the original amount of

. . 9’_‘;?3- organic matter present in one-sixteenth of a
g;‘élazzc’:;‘g L}t)?;;:ad ) 21 gall'{n be taken.as 100, give the per centage pro- -
Finely divided mica ... 73 portions shewn in Column F, thus it appears that
Swedush filter paper ... *93 of these four mechanijeal agencies, No. 2 is by

) . far the best; No. 7 the next best, and so on ;
and that out of 100 parts, the best mechanical means tried was only able to separate 3636 parts.
Nos. 5 and 6 are materials to which special purifying powers have been attributed. The per cent-
age quantities separable by their means are shewn in the same column of the Table to be 3400
nearly and 3600 nearly ; 4. e., these special agencies are neither of them quite so powerful as that
excrcised by the best mechanical means.  Finally the results of filtration by mixed agency as shewn
by Nos. 4, 8, 9 shew not only great diversity of results, but that those obtained by means of sand
‘and charcoal (No. 4) require in order to make such materials effective, certain other precautions
which could not be adopted in this or that case, without vitiating the first principal of comparative
investigation that, v4z., of placing all the substances experimented on under ¢ precisely similar condj-
tions,” —and it will be observed that in none of these experiments Lias this canon been departed from—
the sitnplest means, the same sized funnels and the like quantities of materials were in each instance
employed.  In no instance have special arrangements, packing, or adjusted pressure been resorted
'to ; but without these means, the filtration by double agencics, as shewn by Nos. 8 and 9, appears
to exceed in a slight degree the purification that is obtainable by single mechanical agencies,
whether the magnetic oxide of iron acts by its insolubility and specific gravity in such a manner as
to form very minute pores through its mass,—or by any special mode of action, has not been
‘investigated by us. The artificial product is a finer powder than the natural magnetic oxide, and
.it acts both singly and in conjunction with Swedish filter paper better than the natural product,
;which considerations tend to impart to the idea that, after all, it acts mechanically, and not from itg
possessing any peculiar purifying power. From a partial examination of Spencer’s Filtering
. Apparatus it was evident, 1st, that, a sponge under a graduated pressure was employed as g prelimi-
nary mechanical means of intercepting impurity, 2ndly, that pieces of sponge cut very small, were
Anterspersed through the material in the body of the filter. What further special arrangements may
have been employed we are unable to §ay,—as it was not thought worth while to destroy the Apparatus
for the sake of such information, it was sufficiently evident that all the precautions before adverted
to, and generally deemed necessary in the manufacture of Filters, had been carefully attended to.
.With all these advantages, however, the results obtained by its use, were above thoge obtained by

the use of Swedish filter paper alone only in the proportions shewn by the figures below:—
/ . Swedish filter paper, 1:63.
Spencer's filter, 1-60.

A further experiment was made to ascertain if double filtration through Spencer's Filcer and
‘Swedish Filter paper would make any difference in the results. It was found to do 80, reducing
“the quantity of organic matter left present in the filtrate to 157, and the amount separated Woul?l
‘thus equal *99, which represented as a per-centage—39-00 nearly. From thig experiment viewed in

connection with what has been previously advanced, we are strongly inclined to look upon filtration
generally, (excepting that through various kinds of charcoal’ (vide N ote) as essentially a mechanica]
act, and that the finer the pores of the filter, the

a‘ .
3 ith-geference to charcoal, and its ; . .
':Evui:;lu;:nou\*‘n‘;.ozver of condcnsi)zg,gases in more insoluble the filtering materials ; the greater

its pores,it is scarcely necessary toobserve its specific gravity, and the lesg its liability
that its series of special actions (whick 41 disturbed—the more perfect will be its action,

enerally commence :wit{z the condensa- We doubt the il e
!tlion of t%e atmospheric.air) ure only o be i ;1 e utility of any material Jike sponge
kept up by a rencwal of the primary con- * either on the .Small or on the large scale, as how-
ditions, and that if these be nott;enew;d, ever perfect it may render an Apparatus for 5
118 special actions merge into those of a while, it is well known that very f )

i. mechanical agent. ’ Ty irequent renews]

1

B -3 QO =

and careful washing, as wel] a5 exposure to the
air (ozonisation) to get rid of feetid odours is necessary to keep these Machines in good order, bt
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notwithstanding all the objections that we have here urged to particular views relative to n;)O%ZSfo.
action, or to forms of Apparatus, we think, with reference to the manuf-:wture.of ﬁ}]tell‘d e o
Towns, &ec., that Table Y shews undeniably that the nataral magnetic ogide of iron ho tsda. 'tDi .
place as a filtering azent ; by its means nearly 34 per cent of organic matter .Was separated, it
. Tt : <o . ‘o tic oside, and to Swedish
superior to finely divided mica, and only inferior to the artificial magzne &
filter paper ; both which are inapplicable for all but Table or Laboratory experiments. —
If the statement made at page 37 by Dr, Parkes, noted by us in a former part of this xt) pst
has been held in mind, it will be observed that we have not been able to confirm tl.xem. The li OmO ’
amount of organic matter that we have been able to scparate by filtration, is less than 4V pe
cent, and differs widely from 88 per cent, as stated in the work above mentionefi. ) ¢
With reference to the ready procurability of the natural magnetic oxide in various parts o
India, we beg to submit such information as we have been able to obtain. o : to be
Inquiries at the Government Central Musuem have shewn that magnetic iron oreis ot e
fuund at many places in the Vellore Talook, &c., vide page 25 of the Catalogue of amc}es con dnn
buted by Malras to ths Latermational Echibition of Works of Industry and Art, held in Londo
1862. ; : the fol-
By refercnce to the Catalogue of the iron ores of Southern India, it will be foun(l. that e e
lowing are named as localities from which iron ores can be obtained in numerous v'lllages m
Northern Division of Arcot ; in some places in the Bellary District ; in many places 1n the.CaT-m:‘it
Distriet ; in several localities in the Chingleput District ; in several places in the Cudd:'xpah District ;
in some places in Guntoor and Kurnool ; from one place in Madura ; from twelve dlﬁ'e're'nt Plﬂ'cis
in Malabar ; some places in Masulipatam ; from many places in Mysore, Nagpore, l\e;lghc.rrw;;
Rajahmundry, Salem, Tinnevelly ; but whether it can be had in quantity in 2ll these places 18 D
gtated. . se
In reply to sowe inquiries casually put to him, Dr. Aitken states that he has ecen 1mmen
quantities of magnetic oxide at Coimbatore finally. . fon i3
In the Memoirs of the Geological Survey of India, Volume IV, Part 2, valuable mform'ntxon :
to be found in reference to the localities in which magnetic oxide of iron is to be met mth., aﬂl
in the Appendix to this Volume, the magnetic iron beds of Kunjamully near Salem, are admirably
described ; they are said to be very extensive and the supply of ore inexhaustible. )
Unfortunately for the purpose considered by the authors of the work quoted, <. e. the mana-
facture of iron, the absence of appropriate fuel in quantity interferes so greatly as almost to mter}
dict it, or if not to reduce any profit obtainable therchy to a minimum. In like manner the‘ cost. ;
transport from one place to another will, it js apprehended, interdict the use of the mﬂgﬂftw oxidé
as a material for filter beds, except such places as those in which the oxide in question 18 found ;

3% Rupees per ton is the price paid of our Porto Novo Company for the carriage of the are, & ds-
tance of 20 or 25 miles.

Orore, No. 8786, 12th October 1865.

Communicated to the Department Public Works, in connection with para-
graphs 4 and 5 of the Order of Government, Military Department, No. 3690, dated
jche 4thinstant, in view to the prompt consideration of the measures necessary to
improve, with the least practicable delay, the supply of drinking-water to the Troops
in Garrison in Fort Saint George, and at the Presidency generally.

(True Extract.)
%4 4

tary to Governme®t:
To the Quarter Master General, . 7 Sec'r ctary
, Public Works Department. /fé— Zg LMC'%&W .
»» Adjutant General, 7
»» Presilent Sanitary Commission,

»» Principal Inspector General Medjea] Dena. >\ for information,
s, Controller of Military Accounts epaxzt.r.nent,

Exd. J. E, Ceshart.
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