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Proceedings of the Madras Gosernment b1 J Proc cedings of the Madras Government, Public Works Department,
me
=7th June 187} partment, ' e »
The hyd ) .
fectly yarometer described ig aself-aehp I il serve 0 just Lift the band and to put the machmnery im motion. If so, it must be
J trustworthy and mtelligible, anq (3 § and Tegistering wator o . ; gpriné o to lift 31bs plus overcoming friction of machme Will 1t always have a 31b up-
if required ’ () toast “““J'muously da sauge which 15 (1) to be per- ‘ 3 strong €10 the float and pand ? 1f 1t has, when at the top, the displacement of the float will be
. Such a eange will be 5 Very great I ¥ aud mght fur a month at & time, 1/ wa.rdflﬁ)ls °:n 4 an error of Iﬁt‘rly 3 inches will result If the spring could be adjusted to lift
r:e wa,t;r gauges are “‘O“tmuauy l‘ec{:)rd >;m_ In cg,;ne chion with 1] X D onz)’ 4bs when the float 18 at the bottom and to duminish in power p1 oportionately to the weight
c}:&m\:‘e These are gt Dresent, req, 1‘ 4 and, ag g1, operat the Delty Survey n this division on g ;;d * awound, the machine mght give a tolerably accurate record and not otherwise.
] ecked from time o time by the rded by the 1, ecpers of 1008 extend, at least §uo more will be { ) of ba odjusted, there mAY be difficulty 1n keep:ng 1t to & aniform action for a long period,
‘::“:}‘lngly on the river bank 4,9 m: ficzrg OV thep, Th(; the 8tag.ng bungalows, ete, who are N Ever;);f :;eseJdlﬂicultxes may be overcome
0 T o ' .
‘ by 2 :;;:: a {:se or fall at any part 0; ;‘n Position Thny ganbvs Comeist of womlen posta placed ) L put posstbly sont shown 1n the drawings, the machine 18 open to these objections which are serious
the ObServazlzr ange at the otherg , and ’:\ ¢ T"l YRS | afier ansa‘izraat measure serve to check one Asab p;*e They may not be mouperable , but till 16 cin be shown that they have been considered
w S00m will e e;st are requireq fop elaboratz Bicgular gy e rlumble nterval of time, Le fullowed 1 £ : and pmchcae the machine cannot be accepted as trustwor thy for hydraulic operations of any delicacy .
! Tiver at full’ﬂoo:lﬁe:[l ® accuracy will ye p, Clewlagipng of glo ¢cord can be at once secn  When L and overco™ t;e removed, one machine to record a rise and fall of nearly 40 feet might be sent to
‘ﬂ from 100,000 to ;81(;, % wnches 1 4 iu«l;?m ¥or lnstanc:e discharge, ete, as they probaly e Should the); for trial.
‘ 1n the g 000 cutne £ O per il » 8 change of suiface slope m the | s ViSO
1 T oo 898 record mag guyygy v °F Tater dughyper ) T 8 it e Pl ing Chief Engineer, Britsh B
”3 18, the!‘efore, Decessar t:ll very serfoug c‘mxta( arged Per s nd trence n the discharge of : L eutenant-COI(’nel W S OLIPIIANT, R E, Offictating Chie gineer, Britis . ur-
¢ ! - 1 - D
! method laid dowy for levejlr n ;b the Bg8 rogyrg 410nces 1y ¢, e prac tx'c :‘nd anl error to that ¢xtent : : Note by . ah, o0 celf register1ng bydrometer by Lieutenant-Colonel SANKEY, R E, date 16th
operat perfu result of the calculations
y than 14 inch » CUSUre thap g ga 103 n the ¢, 4t T “tly dcurate Vg e 13 elloam 0; s May 1871
:v‘i Pe1son S Per 100 m)oq duges Can be fiy, “r's'onomatncnl 8 o by following the b : omts noted by Mr Gordon are practical and serious objections to the adaptability
,% s : to record the dlﬂb!‘en; ¢ by gow, ts somgp Zd%“'ely to eac, m‘;l’vey of India, report for p § Tas threecplo nel Sankey's gauge for the accurate registration of hydrometrical changes
! e LAy exp or \ -Co
3 perfectg But if the self-act, 18 at regyrgy int, Pense gy,g trouble with an error of less i of Lxeuf'enaﬂ" 4 eapanston of the register paper may be reduced to a considerable degree
- now pro’:)%u(riacy » @ great dog] o?gt Bauges cay eay tx;"alﬂ aily duryp thwtcau securs trustworthy i £ The contracui0n ind mihe drawings, 1n a felt-lined metal case, but I think there would still
i 08 r lug e s 2 oie !
¢ Th o4 do thig 2 ouble ag ¥Xpenge w\ﬁ]}y Fecoryd th: 1y erl;::i,ftdmr; nt;om: for N enclos!® b a::)rd froui this cause I do not consider the error 1n time would be appreciable,
8y 8eem at Present gpy . Csaved, 1 the sblf , with the samo : , pe 5010 error 18 I' jmportance The errors that would be due to the change m displacement of
h el Furgt —The record foy 0 oblectumﬂ n the 1 cif-acting giugoe as 5 or ab a0y rate (l)lf ?Zmetel' of the driving band wheel are of much more 1mportance and must be ‘
. n . !
:’fﬁ m: egsoto be divideq mio 3 0: n; Taonth 14 ¢4 Yo | ‘mow,ng groundy " the floab and t epensa.ted for, before an “bsolutely accurate recor 4 could be expected
3 0 o0 or mor partg £ fha g - ' d or co
) € partg, ¢ 8 lor ty eet of ] correct® hly provided for by taking the mmimum and maximum
E quarter of » to show & dy Paper §inc 1 ) t10n could be roughiy P
i of 1156 on f:1I11 mch vertieally ““?i any foet w(tg N the month, 4pq St}"“‘d‘“ X 16 inches, the 8 ‘ This compensa;:kmg band wheel and arranging the horizontal divisions on the paper propor-
" Placed on t} UPposing th - ceord onq day's o Wrtheyp divg ¢ 16 inches to bo divided i Jiameters of the Wthen gome coirection would be due for the difference of 1mmersion of the float
&0 anemory etc)lmder, how y, 1‘12‘;" to by led wiyy o ton, apq ha}l?ns for the inches, that s, 3 ;» t1onallys bub ev::ﬂ key considers there 1 any practical value in these objections, he will, no doubt,
dry season :her Working op th € Motsgpy and Tieet accuracy a ;m nch horzontal, one fout i x If Colouel baia v}(; been pownted out, and devise some remedy for their correction
108° 1n the }ere 2re often depge me Phinagle ¢ . £}’ness Ot the &tm to be at st g accarately Ll po glad ghat they the other hand, be able to show that the objections raised are merely theore-
nch with ths ade of the Verang » Mot fogs o Sheets of o e mosphere affect 141 1 have Should he, oD 10 not affect to a0y important extent the hydrometrical register of the gauge,
inches ] ® moisture of 3h The Congg, " ) 2¢ 8} inches long  During the : prcal, a0d that they &0 ceive one as soon as posstble for experimental working on the Irrawaddy
. 7] i‘cmg I Similgy ane Mmorny g, enep is, 1 :t 100n the thermometer stands at ! t; en,I ghould be glad tore
1 of over g Umstape DLt 138 e pane .
Possibly be avoledfo"t 10 the heyy, the ttrgigpyp, ¥ 2800 gy mi:;i; tengtlicned nearly half o L ] No 1,713
afternands | ed b sy o © Totgrdo s o B Ig -day.  When the paper 1416 . OrDER THEREOY, 27th June 1871, No 1,
used 1 P:)b'e acel An p°3lll\der of ¢ i *Pendeny r?; and from this eause alone an A Comyonicatep to the Chief Engi-
LN T T ] . s H %
Son'y anepy Ol OVement on t}, sof, tone ) errors in thetime  This might ’ necr for Irrigation
SeCOﬂd.\I : . @ recard, O Which the monthly record pught L .
to blgy ‘ i ) : P (True Extract )
errop fron i eCeSSary that " %ould Le a spiral on 8 cylinder a8 s
B IS + ‘ ' ¢
hDUId hay, shghstom‘ce 18 noteq 1, N Workmg band shogl v
decrement € drawyg, o 4 1 uct wind on to iteelf The tendency Nt
harg ~T 1 the ©% Waere 3y, ruling . i
alwayg p, 2% he ahove diffiy] ¢t Feriedy gy, .n‘ Tecommended that the PAPET S - Captarn, R.E
ate op o, "ne dop e WE gverpny U8 huwever, ghould be ayorded | ) - < ) )
1 n ' "“?y L . 4 : -
0 columg g, ith ey the wat.y, i) ﬂmthe"c A Iiorg e pions oue  The goat must ; 1’} - Acting Jornt-Secrelary to Government,
iy
a:edwe}ght upp ssTo o, ec }'n‘wm Bl wlig lId Dt be perf otly anclastic sud :‘}0" i . )
. e {178 woenp, . 10 g ! -
ee;\? ding ¢ 1de;tat Cher ¢4 wult;tmﬂlz Tau.g bn;frx:ml with heat evantly the S0 usl r 1 i ' f Engmeer for Irngation
. ¢ o r- .
ea—— g, g OF the gy o B¥he, g o TEwidl, therefore, have 8 mot L the Actip3 Chie s -
ed ¢ » 36wy € Whowl PRORE i 8 et hes diameteTs 1 To J
Wil gy 1o VAE e of e *Cto oy gy iehcs hugh, by 7 anuhed ¢ .t . ‘ cLe
eigh 10 lbs, W H thaf, l‘elght , elf ﬂbul; i 2bo by d‘i‘ﬁaccment Suppoee it ip{(“m}" . E C. shunkef' -
7 a]i‘ Way up 8% "YLL]{! at ﬂ}*.’ ut ﬂle ],ne u""‘b \ ﬁ,\n (}rawmg, IIOW 18 ;t ) ; Exd' : -
) ﬁﬂf[ at t‘};} ;hwtt‘)ln 0{ thﬂ ('ﬁhlmn the ﬂ(ﬂlt I)’“s t}le Lhﬂ;“ g k '
" - A e float alone : trot £ ) ' .
st 5l b Tbs, It may be said the & Rt e
ﬁ*“«-bi:‘“f . ' ! i ¥ ta 5 Adda-d B S ~ it Py P sy Mot e Aamedide w5 e
E’i:?@?ﬁ‘%%; *;r:;zﬁ’ffmf S— ‘u . . . i s‘r! | f Wn i [t o oy e Pl //0 V( ‘/‘C{M ~ ﬁo(laﬂgli Igcﬁc, "
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GOVERNMENT OF INDIA. [l

. PUBLIC WORKS DEPARTMENT. > ;
IRRIGATION .

e et

To Il1s GRACD
Tug RIGHT TIoN’BLE THE DUKE OF ARGYLL, K.T,

Secretary of State jfor Tnduwa.

Sivra, JONE 3, 1871.

My LorD DUKL, '
Ix continuation of our despatch (Public fVVorks)
, g5, dated 2nd instant, we have the honor to transmit, for com=
. 1\1?31?;; copy ofa letter received from the Chief Commissioner of British
| Burmail applying for one of Colonel Sankey’s hydrometers for use i
| the Irm;m dy surveys Copies of the notes referred to m paragiaph

1 also accompany .
bQ From the objections put forward in these, as well as those

he reports from Bengal, forwarded with our despatch

. t .
contained 1 om advisable, before more of the in-

ed above it would se .
quot > “manufactured, to obtain an opinion from some

are
straments on as to the practlcabihty of satisfactorly over-

ctent person !
gggg)no' the difficulties mentioned. . .
® As Colonel Sankey is ab present absent from Indiaon special

duty, We have been anable to refer to him previous to forwarding
b

the indents for these instruments to your Grace , but we have com-
mlf:mcate the comments which have been received from the

. - g to the Chief Commissioner of Mysore for com-
daffex ent Provioey 1 Sankey for any remarks which he may wish to

to Colone
fFer ‘utllonono their receipt, they shall be duly forwarded for your
‘ 0 ) © ’

Grace’s information

We have the honor to be,
My Lorp DUKE,

Your Grace’s most obedient, humble Servants,
MAYO.
| . NAPIER OF MAGDATLA.
JOHN STRACHEY.
) R. TEMPLE.
J. 7. STEPHEN.
‘ B. H. ELLIS.
TI. W. NORMAN.
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k of fhe noles and of this despalch fommd’ed to the Govein-
Coﬁ“’im ras, Bombay, Bengal, North- Western Provinces, Punjab
Vmenls 0 (,'onznZl;S" oner of the Central Provinces, for wmformation ; and
‘ tl;e C(:’/k;;[ Connissione? of Mysore, for the purpose indicated in para. 3
the ¢4
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No $0—3 C—A, datcd Rangoon, the 17th May 1571
Irom—Lievr -CoronrL \V S OwuwpHsNT, P E, Offy. Secretaty & the Chief Com- ‘
wusvioner of Driish Burmah n the P B Depl
TyeThe Secretary to lhe Gorernment of India tn the P. 17 Dept

! 1 ax desued by the Ofliciating Clief Commssiouct, Bntish Bumah, to fors atd copres of
wotes by Mr B Gordon, Lxecutive Engmeer, Mjanouny Duvision, and the Ofhaating Chief
Lnginedd, relative to Lieutenant-Colonel Sankey’s sclf-registening hy drometer

If the hydrometer s found to e a prictreably coriuct s lf-regictering guage, the Officiat-
e Chief Commissioner directs me to ask that ope may bLe sent to tlhis Province do1 use w the

Irranaddy Suiveys

PO
e e

ot ey ~ &

*

)

No 4, dated Henzadab, the 3th Apul 1871
From—R GobpoX, Lsq, Erecutive Lugincet Myanoung Lhviscn
To—The Assigtant to the Clicef Engrrecr, Briish Duimak,

1 nave the honor to whnowledyge the receipt of drawings and memorandum by Lientennt- |
Culonel Sanhey on 2 self-registering hydrometer for rners and tide-mavs, fornaded with
ings No 199, 1equesting a report 48 to w hether the machne 13 hhely to prove

Circular Procecd
and to report as fullows

nbed 13 a self-acting and registenng
igible, and (2) to act continuous

B PP P

water gauge which s (1) to be

uscful ,
ly day and mght for, a month

The bydrometer desc
erfectly trustonorthy and ntell
at a tume, 1f requie
W el R Such a gauge will be a vay greab boon In connection W
. Qivision five water giuges are contmnually recorded, and, as the operi
more will be require These are at present recorded by tne Leepers of the: staging bungalows,
&c, who are heched from time to time by the officeis over them The gauges consist of
| wox;dt‘ﬂ posts placed slantingly on the river bank and mmked 1n position Tbey m 4 great 4
measure SCrve to check one another, as a Tise or fall at any pait of the rver must, alter a
cuitable interval of tune, be followed by 2 sumlar change at the otuers, and any nregulunty 1 ,1
{he record can be ut once seen ¥ lLen the observa 1ons ate requued for el \borate calculations
of elope discharge &c , as they probably soon wall be, extieme accuraey will he required. For ,
mstance, & change of surface slope 10 the rver at full flood from 3% mches to 1} inches per mile
may 1mply 1 difference 1 the discharge of fiom 106,000 to 200,000 cubic feet of water ’
discharged per second , and an error to that exteut 1 the gauge record may entall very serious
nq,ql?euccs in the practical result of the calulations 1t 315 therefore necessary that the
fr?\u:m record be perfectly sccurate  We can, by following the metbod lud down for levdlhing ¢
S rations m the Grent Tnigonometical Suivey of India, report for , ensure that ihe
o s can be fixed relitnely to each other with an error of less than 1§ mches per 100 wileg,
“{‘qi wome to some eYpense and tiouble we can secure trustworthy persons to recrd the
:m‘tX ‘i ¢  auges ab regular sntorvals duily dunng the time of observations fur discharge But
di lm. lff’qct;’nﬂ' quaes can continuy isly record the nver height, with the same perfect accmacy,
if the sellr 2 rouble and expense will be saved Wl the self-acting gauge as Dow proposed

deal of trou
to ohjections en the following grounds J
}e on a cheet of paper 8 mehes X 16 inches, the

or

ﬁrs: ) éz‘ih:fged into 30 or 31pmtsfor thedyysan the month, and the 16 mches to be dvided

8§ inches to e arts, toshew a8 mAny foet with furtoer sub-divisons for the inches, that 15,2 quarter

300t merm}i‘dl y "sill rocord one day’s observation, and half an mmch horizontal, one foot of rse

lsrx Josing the paper to be ruled with perfect accwracy and to be at fist as accurately

i linder, how » Al the motsture and dryness of the atmo‘l’hf‘“’ affect 16?7 1 havean

~ on the same prineiple, {he sheets of wlich a1e 8} mches long  During .
ng, and at noon the thermometer

o wol‘klﬂ

tL,;SO" tlnc;:? are often demse, moish Togs of a morot

the dry SLOSO 1 ihe shade of the verandah  The consequences 15 1 find the paper lengthened .
1 ture of a morning and drawn tight »p agam at mid-day

ﬁt;mds a 1

nearly Lalf an u{c}lﬁ ‘:;Elll,e: ‘fgn?ff cumilar eircumstances {he stretching must be mor ; and

lone an errox? of over onc foot 10 the height may be reco ded wndependent of

s mght possibly be av owded by using 2 cylinder of slate or soft stone

errors h the monthly record might aiteiwards be tmcec} An improvement on the recording
el wotﬂ\l be a splrai on a cylinder as used 1n Robinson's anemometer.

1th the Delta Survey n this
tions estend, at leiwst five

a gr(‘dt

do this?
They scem at present open
d for one month is to

1 into
of an el
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ol M R e 5 Ee e e b d ow A

¥
'

M s o e D

- bR | el
bo- ]

had BBk A ety btamd ki - e P
PRI

- e
et D P



'.‘797’ 2y Z(//“ /
!

Second, 1t 1s necessary that the wor
error fiom this source 15 not

Line langd should
should have a slight ¢

not wind on toatsclf * The tendeney to
ed 1n the diawing., liere 1t 1 recom
ecrement 1n the scgje

mended that the paper ruling
to remely 1t This, owever, should be avorded
fliculties beng OVerenme, 4,

more cevions one  The float mu-t

ater, anJ the ban, @ e Perfctly 1nlastyc and must

not dilate or ¢o € or dryness, ang should expand witl heat exactly the same

is the n‘og cotlumn (}l}(:;es ng o s oy dose S 1t must b ofwron It will, therefore,

ave a moderate weo SUPPose 1t altenst ' , i

7 1inches diameter , atx,]d, excluding COHSld(?ﬂu,), R D b The fost 15 S 1nchis high, by
Suppose 1t intended to be 7 Ibs 1n v
rawing.  How 18 1t ensqred to be

L&¢, has 1s displaccment
at to about, the hne a—3 1 the
alwa . at 1t by ght
the float plus the chaig will weigh 1oy, 1

' at the Lottom of the column
Hoerve s U0 84the s the flowt alone 7l
to put the muaq hiunery 1n
N fiiction of machine
197 Of nea.y (1 L has, when gt the top, the
T o neay o o N \

t ly t thft only 3ls When the f e g encles ‘:(intr; s(‘]lnlxg;mll fltlllr(;

roportionate 0 B
Accurats st 5 might give 5 tolerably

] overeq,
1

Even 1f g0 adjusted, there may be diTeult ml
period, but possibly these:dxfﬁcultles may be o‘\ eycgn‘(‘ PNt to g unifo

rm action for a long
As af present shewn i the drawip ching 14 oPen to 4]
serwous and practiea] They may ot bLe lusuperable | g tilf o 2 these o)
been considered anq overcome, the machyp, annot he
operations of any delieqe

Hections whyh are
1t can be ghyon B thit they have
Y  Should they 1 removad, g o iol 3 t
nearly 40 feet mught be sent to ghyg di

oug 1 fustworthy fop hedi wilie
mac, 5 "
VSN for tryy 2 e to reg,) g arise and full of

———

\
Note by Ligur -Coroner W g

Outpmany, p » O
sel, ~reqistering kydrometer

by Largr Feating Claes E”ﬁ‘”f"',

Dritw) Burma/z, on
~Corongy, SA\KEY, R E,~daledl gy My 1871,
TuE three Ponts noted by M, Gordin gre ITacticg] 4
Lility of Lieutenant.Colone] Sankey’s
changes, '

n SQI‘IOlIS
guaze for the aceurat 4

C Tegisty
3

Jections tg {0 adapta.
1~

ation of hy drometric,}
The contraction

degree by enclogiper 1 A h:ﬂay be Teduced tg 4 ennside

€rTor 1n record from this cause 0 no coen 1 Case, byt think there

e appreciable, or at gap rortinee, The errors t), Sl‘w;]d be aor 10 time woyld

m displacement of the float and “the druncter of the Qryyyp 3 wic. ue to the change

lmportance and mugt, he corrected or com anbabs P whedl are of much more
e expected,

olutely aceurate regorq could

1able

This compensation ¢

ould be rongh]
1ameters of

¥ crovided fop by
the working bang wheel

anl Aranome lekl}:’g ﬂ‘etmlm!mum and MIXimum
kgt Orizonty .
Proportionally, Lut eveq then some correcticn woulq f, due for the ﬁ'dwmons e paper
the float,

ersion of
Y considers there 4 Aty practiea] value 1 ¢,
doult be glad that they have Leen Ponted out and dey yse S0me rexnedyeésrd“mtmns’ be Ml no
Should he, on the other hand, he able to s
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