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PROCEEDINGS OF THE MADRAS GOVERNMENT.
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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

Reap—the following paper : —

From F. C. DAUKES, Esq., C.8,, Unc}ller Secretary to the Government of India,
to the

Home department (Public), Chief Secretary to Government, dated
Simla, 6th July 1885, No. 26-1140,

may wish to make in his officia pacity to the English Royal Humane Society with
reference to the grant of the Society’s medals and certificates may in future be
forwarded to the Local Government to which such officer js subordnate, and by the
Local Government concerned to Her Majesty’s Secretary of State for transmission
to the Society. The practice of forwarding such applications direct to the Society should
be discontinued,

Orper—dated 22nd July 1885, No. 1721, Publie,
Communicated to the departments of the Secretaiiat and to all heads of depart-

E. F. WEBSTER,

Thief Secretary.

-

To the departments of the Secretariat. ®
» all heads of departments, including Collectors and Judges.

Exd. J, Wright.
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GOVERNMENT OF MADRAS.
PUBLIC DEPARTMENT. t

Reap—the following paper :—

From F. C. DAUKES, Esq., C.S., Under Secretary to the Government of India,
Home department (Public), to the Chief Secretary to Government, dated
Simla, 6th July 1885, No. 26-1140.

I am directed to request that any representation which any officer of Government
may wish to make in his official capacity to the English Royal Humane Society with
b i reference to the grant of the Society’s medals and certificates may in future be
; ) forwarded to the Local Government to which such officer is subordnate, and by the
Local Government concerned to Her Majesty’s Secretary of State for transmission
to the Society. The practice of forwarding such applications direct to the Society should

be discontinued.

Orper—dated 22nd July 1885, No. 1721, I'ublic.

Communicated to the departments of the Secretariat and to all heads of depart-
ments.

(True Extract.)

E. F. WEBSTER,
Chief Secretary.

To the departments of the Secretariat.
all heads of departments, including Collectors and Judges.

»

Exd. J, Wright.
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GOVERNMENT OF MADRAS.
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PUBLIC DEPARTMENT.

Reap—the following paper :—

F. C. DAUKES, Esq., C.8. Under Secretary to the Government of India,
Fr()Tn]Iome departmen’t (Pu,blic),, to the Chief Secretary to Government, dated

Simla, 6th July 1885, No. 26-1140.

1ssued 1 am directed to re_quest t.hat any yepresentat{on Yvhich any officer of Goyernmg,nt
may wish to make in his official capacity to the English Royal Humane Society with
reference to the grant of the Society’s medals and certificates may 1n future be
g forwarded to the Local Government to which such officer is subordnate, and by the

Local Government concerned to Her Majesty’s Secretary of State for transmission
to the Society. The practice of forwarding such applications direct to the Society should

be discontinued.

Orper—dated 22nd July 1885, No. 1721, Public.

Communicated to the departments of the Secretariat and to all heads of depart-
ments.

G.0., 22nd July 1885, No. 1721.

(True Extract.)
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- E. F. WEBSTER,
Chief Secretary.
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the departments of the Secretariat.
> alleheetx%s of departments, including Collectors and Judges.

»

Royal Humane Society.,

Communicating to all heads

letter from the Government i
: of T i
any representation which any G(I)I:'i;ft’nmfgllll: %‘ﬂghat
;my as such_ wish to make to the — should notclsr
orwarded direct, but to the Local Government .
which the officer ig subordinate, g

of departments g

Exd. J. Wright.
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Royal Humane Society.

Communicating to all heads of departments a
—~ letter from the Government of India, ruling that
any representation which any Government officer
may as such wish to make to the — should not be
forwarded direct, but to the Local Government to
which the officer is subordinate.
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GOVERNMENT OF MADRAS

.

PUBLI '
‘C pEPARTMENT’

READ—the following paper : —

From F. C. DAUKES, Esq., C.S.. Unde -
. . r Y

gome éiepartment (Pu’blic),’ to the gﬁg:? tglzert:t:r : g G nent of Indis,

mla, 6th July 1885, No. 26.1140 ¥ to Government, dated

20 : Sl
OzpER—dated 22nd July 1885, No, 1721, p

ublie
Communicated ' 3
2R to the departments of the Secretariat and to all 1

AT e e i : o~
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T

eads of dep.:;r{: e
(True EXtract,) SN ‘}.,1
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heads of departments, including Cé)lleotors and J ud;es.
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Buildings and Roads,
Military Works,

Reap—the follovying letter from Colonel G. CH ESNEY, Secretary to the Government
of India, Military Department, to the Secretary to the Government of
g{[adras, Public Works Department, dateq Simla, 30th October 1883, No. 1079

In reply to your letter, No. 2802 W., dateq 5th October 1883, T am directed to
convey the sanction of the Government of India to the dismantlement of the old rest-
house at Leypore referred to therein,

- 2. With reference to paragraph 2 of letter, No. 325 M.W., dated 19th April
-y 1881, from the (?overnment of India in the Public’ Works Departmémt, I am direclt);li
= ? E to request that, in future, the Government of Madras will sanction, in ordinary cases

" Issued

Recd. 4.-5 97T Enew.

like the present, the demolition of superfluous military buildings without reference to *
the former.

—_—_— e i |

G.0., 22nd July 1885, No. 1721. an " OroEr—dated 12th November 1883, No, 8205 W., Public Works,
: — N Communicated to the Superintending Engineer, Fourth Circle, with reference to
_ Proceedings of Government, No. 2801 W., dated 5th October 1883,
“ ; 2 /Z-:. i 2. ll’la‘r)ag;all)lh % 217 of thle Public Works Code wil] be modified with reference to

P s e B | & aragraph 2 of the foregoing letter.
WO 658 21 135 (oe gic oA 1600 | in 255

/ - W J | (True Extract.)

C R / | ; (Signed) J. SHAW-STEWART, Colonel, R.E.,
JULY. . ¥ Secretary to Govt., P.W.D.

\

‘ ‘ To Superintending Engineers.
4 'y » the Examiner, Public Works Accounts.
i 4 » the Military Department, with copy of G.0., No. 2801 W., dated 5th October 1883.

- Royal Humane Society. Exd. A. F. Goodall
, Xd. A. I, oo .

Communicating to all heads of deplrtmentsa | /4l i
letter from the ‘Government of India, p:unﬁng that ; : D Sovi
any representation which any Government officer &1 "
may as such wish to make to the — should not be l" : i
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BUILDINGS AND ROA DS, !
MILITARY WORKS,

Gobt, of | 1883}§mhm.

PUBLIC WORKS.

Dated November, 12th.

Recd, Enel,

G.0., 12th Nov. 1883, No. 3205 W.

NOVEMBER.

Rest-house, Beypore

The demolition of the old —, sanctioned by - |

the Government of India ; and the Madrag
Government requested to sanctlon in future,
in ordinary cases, the demelition of super-
fluous military buildings,
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2 16re Juny 1885, No. 477 L.F., FiNancrar.

3. On the South Indian Railway tho Whipplo Murphy sin flo trelli
ing metre-gauge railway bridges were oonstx?&red i? I%nglfn?l ra)h:lgu ?ls:ssi fo: th: i([)llov(o;‘-
Dounglas Fox, and are built on the principle now so sweepingly condemned by G ;}tl;mloHy dl; S

Palar R wE B .. 18 spans of 120
Panar i (o DR R P, 100 g
Gadidabi ;. N U W3 00,
Tvedings it 4R U g aDg
Paravanar .. B b e G do. 150 ;3
Vettaur o L = hie do: 150 &
g9leroon AT BB & i BesTloc. FAB0
ingee So : 7 do. 150

4. Paragraph 3 of General Hyde's letter.—~In England at the "k .

gast fifteen years the making of link bars similar to th%se §dosted ilx)lr:}s;:n{;ﬁt&rgne: a,;ﬁ dul(‘lmg the
cen a sp_emahté with severz_a.l well-known manufacturers. Some of these firms form tflrrfl’. to has

of the soild bars by stamping out the eye by hydraulic pressure. Others again cut e Tlllm out

serap bars into a pile sufficiently thick to make a link of e Al Sk tions Aftup the old

ey DA b et i e R e 2

- s are. : : : :
ooy 5 en cut and there is the link finished in a substantial

5. As to the cost of these trusses being higher than th i :
worth mentioning that Mr. C. Douglas Fox stitedg—mfde QI_IE', %r:fsg ‘:i‘:iln;,,tet]t:zdhmr]{;t it 1;19‘)’_ be
at a less price per ton than the rivetted works in the same contract. ohbeiniod. o

6. Some idea of the price of such pinned k as th &
Merumpoya bridges may be gained fronll) the fol‘lnc,):\lr.inga?— NP Yy e e e TUNY M

(1) In 1870-1 with bridge plates at £10 per ton the Warren t .
viaduct referred to, cost, as per details shown below, abo::t ﬁgsgirff:nt}f iy

ﬁll cast-iron per ton .. & i % i£1 z c{).

ain trusses, cross girders, bracing and strut i 853 0

Rolled eye-bars horizontal and diagonal mgg;gx"“ton- . .. }‘é 1% 0

Steel pins, per ton .. i 2 i o 4 . G 0
Do. rollers .. 1 i 2 9 0 ?)

(2) In April 1879 with bridge plates. at séS-'lO-O.a; cont.;r'a.ct fo‘r' 7 4
‘Whipple Murply truss—for carrying a metre-guage i o1 (5 I?Eisa I;))f I%Zi(l)w{:;f:

to the design of an eminent English Engi : A
all round rate of £13-14-0 :— . ngineer was let as the following details at an

34 tons cast iron in bed plate and cape, at £6-17-6 . 2£3 3 186 d.
242 £t{)§151 2]12;0. jron in main girders exclusive of links, at 0
99 " tons Dt. iron in Wi ST B I e Ty %gg 15 0
111 tons Dt. iron 1n cross girders and rail bearers at £12-7-6. s 1’; 6
8 tons iron in bolts and nuts, at £14-17-6 .. i : "119 6
31 tons Dt. iron in rollers and frames, at £28 2 5 08 0--0
15 tons steel in pins, at £23-17-6 .. e = Jie o g g
L N i W——
e £1,026 13 6

. for1ton = £1314 0
(3 Tn Masch 1883 with bridge plates at £9 another contract PR NEEE
g 5 g s let it
1—120 Gfeet and 1—100 feet span Whipple Murppy trusses 5 mffr} 150 foet,
gauge uaranteed (Indian) Railway ; to the same design and speci rying a metre-
as the following detail rates of £15-11-0 per ton:— pecification as above

4 tons bolts and nuts, at £15-10-0

20 tons cast iron in bed plate and washers, at £10 .. 2"3 L

150 fons Db, iron in main girder booms, struts and wind Yudds ot
bracings, at £15-10-0 b e a'y % 2.015

46 12;1; IOtf) jron in horizontal and diagonal links, bl 75

39 tons Dt. iron in cross girders and also rail bearers of 150 i o

feet span £15-10-0 .. =5 I $id 3% 60
40 tous iolled beams and connectives, at £15:10-0 .. - .. 620 0 0
0 0

. o e 62

e, el

AR T wwf(wmw«vwvwv A AN N NN e e s Ao A S e
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1§ tons rollers and frames, at £15-10-0 % b o A 4
81 tons steel in pins, at £30-4- §s vie o v 266 14.0
1 ton lead in struts, at £15-10-0 .. S e bt 15 0 0

PR e e s ——

290} £4513 6 6

PR

~ forlton .. 1511 0

e ———

(4.) I have also received an offer from a well-known Engineer in this country to supply
from the same eminent firm who supplied most of the materials for the works
referred toin (2) and (3) the whple of the iron works required for the Iritty and

Merumpoya bridges, to my design and specification, at an all-round rate ©
Rs. 290 per ton elivered at Calicut or Tellicherry. This ofter was based upon

the following rates :—
50 8.

(a).—Rate per ton .o [
F.0.B. e 19 0 0 This quotation was made after the manu-
facturers had inspected and accepted my

design and specification.

(5 Lol ity T A ey,
() i ¥ .. 0 3 6 Insurance.
) .. .. I, 010 0 Shipping charge at 2} per cent.

e

Total cost per ton .. 2117 6

The £19 per ton rate F.0.B. must of course have included all profits ; this would probably

" ot be less than 15 to 20 per cent., or, say, about £3 to £3-10-0 per ton. The offer was considered

too high, being about £3 over my estimate, copy of which is given in detail in the appendices

A and B.
(5) In March last another contract was let for seven spans of 150 feet of same trusses as
per item (2) at an all-round rate of £13-18-0 per ton F.0.B. Detailed rates are

given below :—

Biard,
34 tons cast iron in bed plates at £8-15-0 .. vk .. 20710 O
942 tons Dt. iron in main girder exclusive of links (at
£13-12-6) i = ot E s a0 R B
111 toms Dt. iron in main girders, cross girders, rail bearers
(at £13) e A e s i R L
99 tons horizontal and diagonal links, at £14-10-0 - .. 1,435 10 0
8 tons bolts and nuts, at £24 e e 2 218 192 0 O
31 tons rollers and frames, at £34 %3 i idastnls € 0 ghy
15 tons steel in pins, ab £21 .o e 18 VRl o el S
5121 Total .. 7,099 5 0
. forlton .. 1318 0

. A——

7. With these facts before me I am at a loss to understand how Mr. Batho arrives at an all-

round rate of £20 per ton for these trusses, &e. I observe Mr. Batho suggests that the pins

near the centre should be increased : this remark perhaps throws some light on the high cost £20

assumed.

" 8. The whole essence of the simplicity and accuracy of construction lies in having pins and
eyes of an uniform diameter throughout the yvhole truss. So that all this work is simple repeti-
tion, and this of course admits of the work being performed rapidly and cheaply. If, on the other
hand, the dimensions of pins and _eyes varied throughout the truss to suit each member, it can
easily be seen that the work would be tedious and troublesome, and_the cost would no doubt be
greatly enhanced and perhaps reach near the figure named by Mr. Batho.

9. The dimensions of the pins for the whole truss are governed by the largest tension eye-
bars throughout which they pass.

10. Paragraph 4 of General Hyde's letter,—1 should feel greatly indebted to General Hyde
if he will inform in what respects or features ¢ this design does not appear altogether satisfactory.”
Mr. Batho points ont that « the bottom members are rather bare in area and might be increased
with advantage,” but this statement was based on an assumed load of 100 lb. per square foot.
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11. The assumed load for such sec
e a ! ond class—as regards hea
limits isg;avlzen ::l 18):) (ﬁ‘;cure:ts long ;ntOI‘Vals—l‘Qﬂds as we have lyivgga;ﬁ:s?&): vt o
- per square foot ; there is ample metal area to meet the z?:ugzy ;nd ltown
S developed

by this maximum loading in the botto
where well within the safe working stgi:,l PARNREn it beflaoh pistes o8 tho Ppins is every

12. The reason for adopting the pin and link system was as follows

13. The bridges are situated a i i
perhaps the most unhealthy loca.litywi:ysgltlxtt:h?n:l?[z&;n

14. It is with the test difficult

: grea y that we can keep e

section throughout the dry weather— December to May-fw}‘;? (310;'1: :‘ff‘::g:kﬁzﬂéd coolies on the
season for the

brid " 1 :

bridgo o, A  sancs o Lo grs tho iy s o i eeping i

g 5 g averageg::?bo v‘v::rg(s)ow::; 550 (11', I (llna:ly mention thatpthg 2‘:ntr§?t?:sg liabtl)r
; coolie o

employed about 100, but instead of this, we have nZver Iy;;ea;:l iﬁzp&rtgzntally - s l(::v(:

number. Fresh squads are brought in, a i

>, , and 1 anore than h

there is a stampede of both old and new la.bof-igg;l ang:i(:l,o l;v?‘]r&:g (illf; grgoed{(:) d:'.{'liv‘riilzh feveg-}ft}:gs
a cu

skilled subordinate s isi : s s
upervision, and the little we have %ot has been almost useless, o pesting

h -
ave all succumbed to the climate, and out of the two e napet fl(;f_ the men
ub-1mspectors

only one man now remains on the job, but he is quite “ a wreck ’’ and of very littl
e use,

15. i —maso :
5. The skilled laborers—masons and brick-layers, stone-cutters and brick-makers—who h
# 'Who have

% - <5l
en brought in (some from the adjoining villages, while others again were brought in f
rom the

east coast at a great expense), knowin
5 ) ng as they do that both pl ‘
:;: nﬁ’g c::éxcig slzecl)g 31;113111\;{3: :lr ;:ag;ly ﬁe:-t fresh labor if we dIi)srax'fi:i ?I?Z;xﬂﬁ; illl)ziur?putaﬁon
e e it (oo wliclo'of s hsklls ScsoS Yasih of work. Ifaman in 4 squad from ang
the best part of the working season in: tio!’:t:.ome s rrgow toqdide’ a(::g 3:3;
16. With skilled laborers, such as mechanies and fitters brou

can b il i -
Tl s ﬁ)bi; egl) get tlée i in—that it will be almost
s0 as to ge i J s

4 th17. As regards the actual difficulty to be overcome 8'1 5 :h air day’s work turned out,
of these bridges, I pointed out in my report as follows : — e matter of

o ﬁz}s% c‘(;s{ntlﬁgg etrection gf bridge trusses, having rivetted connections
L Ilr'lx;susgz Oz.v;lx:glrl r:lml-connections, but the erecting and fittin f :
skilled labor usually available f(l) et abor—mechanics and rivetters. In this %oo tsuOh 3
S ey e r temporary field works in ordinary localities :;m Ty, With the
e AL % ‘131 so as to make a perfect joint, and one or tw - i 18 exceeding]
oaba e il ?i allow t de whole girders to sag and get out of shape; — iek v i
will not show till {ome mlc;‘i(t);;:r:fte:t 211: tm;e g %rection, S g Eg)e;li‘il;g gffects _—
0 er, when atmospheric influenc ibrati ¢ Weaknes
have affected the clutching and frictional power of the bad riveiz_an%;gll-‘zuggnc%u?gd by trafﬁ:
ridges on this

type erected in the Wynaad some ye
i sTraliiaie skt being‘fo?m a(-ll‘ﬂl ggs(; are generally sagged and now nearly all out of shap
; 0 ;

19. To ge i :

such places a% fé?t;lzfgsiﬂusxﬁlued labor required to put such rivetted connecti
tive rates, and even supposin wpoya oS e oels e of exor}?i e el
it:lpossible 46 Bech than, =il c%nstg ;ﬁ;ciid:v%ﬂl(ndg:t.tmgt 111;his labor to these loeaiizig ai:dwpml}tlln‘:;i-
v g g e ( during the season. There i e g
. b e wgitﬁggt fﬁpﬁ% Eoold and qualified subordinate superevri(;i;; aiio tae great dif.
i aod sy 41l & e rk although apparently finished satisfactorily w look after the
one over again and not once only, but perhaps m);d:;o‘;_]d certainly be
imes,

20. 3 1 M . .
eafbatly a:gltilc:\llfagln sf}i,:::clln, ihfh case is different, all the joints and the vari
work in England, but a)s’ a setoﬁa aga?nftm:ﬁir y or shops, which involves a higﬁall‘::eusfcietﬁﬂs "
hi ; . N s, we gain a most i r the iron
everything connected with the girders in a condition that makes 1i111:1 Egga?; ;ﬁzatlﬁ?ge in having
Various parts

rapidly together, and thus admits of a qui i
th i I a quick, economical, and perf i
the trusses and platform into their Perman’ent position, withgzz i‘i}eﬁ;tiglg up and erecting of

leaves no chance of bad i . : i
not at all.” workmanship at site, as the bridge must be put tﬁfgeiiliieirlﬁﬁ.? - g
Tly or

21. Th i i :
a serious on: t%i:s;;??)tﬁgri?:tm g and fitting the connections of truss at bridge.si
‘We know what we have to pa fe rs as to weight and original cost of trusses m nt . puh
sl b aite 156 Beithy a%dyMzm;% ;zork ztfme’ even for such expensi:: tglx::eway tﬁ =
. , and further we know th  8athoss
m:y ﬁr:(fwn;ix;ie:;;bgt as I;egards the erecting and fitting of these r?vtezvtzf an_ get such trusses in
an get such structures and the actual costof them at hg;::}i:rs, gl e

Calicut, i i
alicut, we neither know what we may have to pay for skilled labor, nor are wgrsdelnged at
ure that we

gles at the foot of the western ghauts i
n

erecting the iron work

the iron work is cheaper

ght in from the east coast, it -

BRSO MR L
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able that we will not be
asonable time—succeed

can get this labor, and, even supposing we_can get it, it is highly prob
full amount of effici-

able to keep it, and in fact it is very doubtful if we could—within any re
in putting the girders together in a satisfactory manner so as to get the

ency out of them.

21. (a). If ﬁders or trusses, havin
are supplied for Iritty and Merumpoya,
cost of erection of the same.

99. The ordinary coast cooly laborers—Moplah coolies—will very soon be trained to fit up
the joints of pin-connected trusses. These men Will receive 6 to 8 annas per day and turn
out a full day’s work and the erecting charges will not oxceed Rs, 40 or 45 per ton. If east
oonst mechanics and fitters are brought in to do rivetting they will probably cost one-an(,i-a-half
rupees per day, and will most likely never do more than half or three-quarters of a day s.work.
This combined with losses in advance made to these men—when they decamp :befor.e clearing or
working oft advances, as many of them certainly will do, if ever we succeed in bringing them
in—will soon run up our erecting charges to perhaps not less than Rs. 80 or 90 or near 100 per
ton. To these charges I would add the very low estimate of, say, two months’ additional time for
staff required to superintend the fitting up of these rivetted structures at, say, Rs. 1,200 per

month, a total of 2,400. :
93. The roadway must be carried on the bottom boom as the headway is of every import-

ance in both bridges. ,
dices A to D give full details as to total cost of erection of the pin-connected

24. The appe i
superstructure Egcording to estimates by Mr. Maylor and myself and appendices I and F give
details for steel rivetted superstructure according to rates quoted (£15-10-0 supposed to be

¥.0.B.) by General Hyde and Mr. Batho. ;

95. Tt will be seen from appendix G that even with Mr. Maylor’s high rate of £19
T.0.B. we can place the pin-connected superstructure (if old rails are allowed) in permanent
position at not more than Rs. 1,500 in excess of the lighter (and cheaper to purchase) steel
rivetted structure proposed by Mr. Batho and General Hyde.

96. 1 may mention that the rails for this work have already been purchased.

(Signed)  GEO. ANDERSON, m.1C.E,
District Board District Engineer, Malabar.

rivetted connection to be put together in this gountry,
must refuse to accept any responsibility as to time and

4th June 1885.

APPENDIX A.

DeraiLs of cost of main girders for the seven bays in England as well as the charges on freight,
&o., from England to the site of work and also the cost of putting up in position on the bridge.

Quantity. Ttém of charges. Rate. Per Amount. Total amount.
TON. £ 8 8.0, 1d. RS. A. P.| BS. Al P.
1 Cost of materials in England as per ovex:-leaf. .16 6 16 6 © Ton. %5
1 Cost of shipping from England to Tellicherry
include freight and prisiage, insurance an
shipping charges s . . 2176 as
Total . 19° 36 e 249 0 0O
1 Cost of landing .. Y Y . & Tapa o 3 10 0 0
1 Cost of carriage from Tellicherry to Irrity bridge-site
(27 miles), at 4 annas per cart conveying 1,900 1b. " 3 15 0 0
(3 Clost of erecting and fitting up .. s o s it e 40 0 0
I Cost of tarring after fitting up without scraping .. £ o s 30 0
Total cost per ton of main girder fitted up on the
bridge complete e < v o 3o & = ¥ 317 0.0
Note.— £1 = 12 rupees.
Asstract estimate of the cost.
Quantity. Particulars. Rate. ‘ Per ‘ Amount. | Total amount.
BB AP, RS. jRes

317 0 0 Ton. |31,060 0 0

7 % 14 | Tons of main girders fitted up on bridge
Total of main girder thoughout the bridge .. 5 ‘
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MALABAR CIRCLE,
Locar Fuxp Departyest,
Dara for the determination of the rste
per ton of main ers for t
Pmpmed e bngn'd r the iron superstructure of
Weight of
Ol Description of work. each fteg:oae Total weight
P:;"_ :::llftﬁ under each
iron work, S
It .. | Angles and flats .. . SRk
m" 128 lb . - .. . .. i
gﬁsateg ° maaoh Th i 3 o S 114
> & e i 5 240
Total of the first class ., ey 6234
2nd. .| Patent weldless die forged link
N A d};fn e ' Paen
e S ¥ 3 860
Total of the second class ..| el 2240
3rd .. | Plates and fees (1-680—114) . S e T
Lateral and wind bracing i (% Aol £ To
A - e % . 1920
Total of the third class o 3-486
4th .. | Rivets in top boom o i : iy en
Do. in web compression P i : 5 o ?gg
Total of the fourth class .. __ 410
6th . . | Steel pins .. S 2 & e : 630
Total in the fifth class .. s 630
R RSt e e il o B e
Total in the sixth class . e 1:690
Total in two main girders e 14-690
Cavrcuratiox of percentage of each description of work to the total weight.
Weight of Percentage or
Clads. Description of work. each divideq | "2ti0 which
by the total each work
weight, bears to a
ton,
]Bt . Angles and ﬂa& .. LB . .. 0.8 » .. 6.234
(¥ g 0-4242
2nd. . | Patent weldless die forged link bars .. .. s 2:34
w 0-1525
3rd .. | Plates and fees and lateral and wind bracing .. e 3486
e gal 0-2374
4th'. Rivets .o .. . .o . . . 0410
e 0-0279
5thu- Steelpinﬂ . . . LA . L] LB . 0639
¥ e 0-0429
6th.. Castiron .. .. o e L g L i
¥ 0-1151
Total of all the percentages a2 1:0000

16T Jury 1885 No. 477 L.F., FINANCIAL.
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Cost price of the following different deseription of lron work in the proportion they occur in a

England

ton of main
: Amount | 4 ount in Total
Ratio in s ials. Rate. Per |in decimal amount.
=i T Description of materials of £, £,
£ 5 4| & dl e
Cost of Materials.
00 ton. 2-7237
0-3891 | Angles and flats 7 :
0:1665 | Patent weldless die forged link bars lg 13 g » ‘;’3‘3;‘,’
0-2384 | Plates and tees. 55 i b
0:0476 | Rivets .. 33 0 0 » 1-5708
0°0476 | Steel pins 10 0 0 g 1-2780
0:1278 | Cast iron o e " 4
/ 1:000 Total cost price of the above per ton . 10-6301 | 1012 17| 1012 1
o VA
Charges in Workshap. ‘ g
3 e a 5 0 0! cent. 010
o b o el I T ot o A 116 0
Rivetting ! 0 lé 0 | ”» g lé 0
Painting b it = 210 0
] Tools, stores and general charges e | . ‘
K i
Total charges in Workshop per ton ‘ * 513 b
Total cost of main gxrder per ton in ’ ‘ -5 8

APPENDIX B.

Dxratrs of eross girders for the seven bays in England as well as the charges on frelght &e., from

England to Tellicherry and then to site of work, and also cost of putting up posxtlon

on the bridge,

Note :— £1 = Rs. 12.

] Sl
Quantity. Item of charges, Rate. Per Amount. | Total amount .
£ s d RS. A, P. RS, A. P
1 Cost of materials in England as per over-leaf lg 0 0 ton.
1 Freight and pnmnge « . - g g =
1 Insurance .. 912050 »
1 Shipping 3
Total .. 1517 6 206 0 0
1 Cost of landi ¥ 10 0 0
1 (‘gst of carsgge from l‘elhcherry to Irnt) bndgn
site (27 miles), at 4 annas per cart .. ég 8 0
1 Cost of erecting and painting 0
\ Total cost per ton of cross gu'ders and ﬁtted on the
bridge complete 4 263 0 0
Asstract EsriMate,
Quantity. Particulars. Rate. l Per I Amount. | Total amount.
; 884, RS.  A. P. R8. A. P.
% 7 X 3 | Tons of cross girders fitted up on bridge 263 0 0 ton. 5523 0 0
% i Total cost of cross girder throughout the bridge 5,523 0 0
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MALABAR CIRCLE.

Locar Funxp DepArRTMENT.

Dara for the determination of the rate per ton of cross girders for the iron superstruct ;
perstructure of the

proposed Irrity bridge.
Wei
Class. Description of i::’g!:fp:?h Weight of each | T .
of work. detailed estimate | item of iron & ;::1 weight
for iron work in work in seven et ?ch class
one cross girder. | °¥Oss girders. m&:’:"“
1st | Angles and flats .. SUNE. TONS.
ond | Plates 3 b o s 0:350 2:450 TONS.
8rd |Rivetsandbolts .. .. 11 ] ke 0777
Total weight of 7 cross girders in e 0-196
: ol i 342

—_—

CarcuraTION of pemenmée of each deseripti
deseription of work in seven i i
total weight in those seven cross gird:::.ss i .

Class. ST Weight of each | P
Description of work. gl;stsh gitﬁg:id rnt?;cv?;:i:%eezzh
0
weight, clas: Ef;‘fs to
1st .. | Angles and flat
g s . 3 5 L 2.45 0 7
349 ‘716
2nd Plates = = 6.42
i 0227
3rd

. . | Revets and bolts: ———aa: .

\

Total of all ;rcentage =

CosT price 'oi each description of work hereunder mentioned in the

—_—

a ton of cross girder.

proportion they ocour in

Ratio i
g Description of materials. { ¥ _Amount
% te. Per in decimal Amount in Total
| of a £, £. e
Cost of Materials. £ i e =
ot g mEEV T | A0 e | e | 4]
% .. { A e .370 ‘. d
0657 | Riveta ao Bolls - .c's s iny gy 215 o ” 2043
1-000 | Total cost price of the above per ton A ” %Z;g
45 . %
o Charges in Workshop. LB 8 26
M e . - .-
Plating 5 0 0| cent. °
Rivetting 2. (l’ 12 g ton. 1 13 g
Painting e .o o6 ¥ 5] 0 6
Tools, stores, and general charges 0.0.0 » 2 5 g
¥ 0 2 5
Total charges in workshop per ton M
Total cost of cross girder ; 417 6
England. pelbyoR,] . s
00

IS

Dara for
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MALABAR CIRCLE C.

Locar Fuxp DEPARTMENT.

the determination of the rate

ton and also

E:: running fo

A

A RN NG Y

ot of old l;ail (Madras

Railway pattern) delivered wrought and put up on the Irrity bridge as Stringer beams.
‘Total -
Quantity. Items of charges. ‘ Rate \ Per Amount. am?)\mt.
N : RS, A. P. RS. A. P. BS. A. F.
103,% | Running feet of old rails at 65 Tb. per running yard 0o 8 0| rg it 51 11 1
weighing 1 ton delivered alt the ml‘und Engineer's
2 c‘é?iﬁ"é&"i‘.?ﬁ‘ii}‘?&}"‘:%ﬁ." s Calicut to Irrity| 15 5 0 each. 3010 0
bridge site (70 miles) at 3} annas per mile per
1 |Ton of old rails (103 running feet) fitted up as 20 0 0 ton. 20 0 0
Stringer beams on the tridge inclusive of workman-
ship for drilling holes and repairing damaged
1 ngr::::;;g per ton after fitted up without scraping .. 1 00 ¥ (1’ 2 (1)
Sundels | o i orciod and fxed completeper| 5 Il Gacs
'foéxogzx ;:re ::xr:xixﬁg foot of old rail as measured on the {00
bridge.
APPENDIX D.
Mr. Maylor’s Estimate.
I‘{(:)m Particulars. Amount Total.
£ 60 =T g Vigh
1. Cost of F.O.B. .. == us s 1910 0
9. Freight and primage -« 5 5 2 4 0
3. Insurance .. £ R -— P 05876
4. Shipping .- o e 010 0
Total - 5," "22°%0"
(£22-7-6 X 13 Rs.) .. <o o X 290 0 0
5. Landing .- 3 Yo = o 10020
6. Cartage .. - e .o 15 0 0
7. Erecting and painting -« .. o 43 0 0
Total .. 358 0 0O
APPENDIX E.
General Hyde’s Estimate.
Iit\v";f\ Particulars. Amount Total.
£ s d. RS. A. P
1. Cost of F.O.B. .. S i . oo 13 12 8
2. Freight and primage - - v . 53
3. Insurance N o e ..
4. Shipping e $a . 010 0
Total 48 A58
(£18-7-6 X 13 Rs.) o % .. . o 2381400
5. Landing .. i e S .o S e 10709
6. Cartage .. s .o e = 15,050
7. Erecting, fitting up and painting .o .o v 90 0 0
Total .. 3853 0 0
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7 AP M"'\ o
E: pr s MALABAR CIKCLE C.
CAL
Dara for the determination of th L el e ; > Locar Fuxp DEPARTMENT.
lon of the rate per ton of i : 7 - ; :
Pll'):;osed h;irt;siﬁ‘ﬁd :m for the iron superstructure of the Dar / “Btormination of the rate per ton and also {:;'_ running foot of old rail (Madras
ge. r 7 attern) delivered wrought and put :&9}1 the Irrity bridge as Stringer beams.
< F oy 2
— = ==
Weight of each ; ‘ J a Total
Class. Description of work. dfet?i_ci?d" per i “;:;%h; fOfm::ch m?;::‘;g%‘:“ { ty. \ Ttems of charges. ir uﬁate \ Per ‘ Amount. ammult:-
‘or iro: k i work in - = — :
L 4 one crél;a‘g:de: eross 811;.3::: mmm : : RS. A. P. S I Il
Ne 1038 | Running feet of old rails at 65 Ib. per ronning yord| 0 8 0| gt | SLIb 1
weighing 1 ton delivered g‘t the {ml Fund Engineer s
i 1i i urns.
21:3 %ll;gles and flats .. .o R . zogsso TONS. TONS. . 2 ng:e?:rctog:z;i.n%erlowc: rfgom Calicut to Trrity 15 65 0 each. 30 10 O
lates .. .o i b 2450 =" bridge site (70 miles) at 3} annas per mile per cart.
8rd | Rivets and bolts .. % 54 3111 0777 i { 1 |Ton of old rails (ul)laf{, running feet) fﬁtted ke & 20 0 0| ton. | 2000
= = s .. - y 4 Stri t) clusive of wor -
Total weight of 7 cross girders in on truss . .925 0-196 iy g - he bridge im0 g dsmaged
i 342 1 ngr:::"isx;g per ton after fitted up without scraping .. 1 00 = :, (I (1)
Sundees | o Gy oroviod and Bl complete er| . i : 103 6 2
e 3 ton on the bridge. : ¢
C ‘ 1 .+, Cost, per running foot of old rail as measured on the 100
ALCULAT e B bridge.
mli of percentage &i :lach .desor_lptlon of work in seven cross girders in each /ﬂ A | = B
7 weight in those seven cross girders. each day to the 4 —
- g
e 2 s Y/ APPENDIX D.
e Descrinti eight of each | P %
PREron of Wl gl;,“’&gltvoi&?d mtl:c:x}]ézlgleezh Mr. Maylor’s Estimate.
weight, class bears to
o Iéeom Particulars. Amount. Total.
1st .. | Angles and flats =% g
o L o A 2:45 e 1. Cost of F.OB : o g e R T T
349" 716 _Cost of FO.B. .. ¥%- 5 7 1910 0
2ud .. | Plates .. S = e 5 i 6-;?5 2. Freight and primage .- & AL 9 Fagi)
e Y EDOR 0-227 3. Insurance .. £ 2 et o~ 0878
3rd .. | Revets and bolts BT 195 4. Shipping .. ¢ T e ; 010 0
. .. A Ty 0. P
342 ves Total .. 22 7 6
Total of all percentage .. : (£'2:2-7-6 x 13 Rs) .. s ot e & 200 0 0O
= 1:000 5. Landing - - - . .o .o A o 0720
6. Cartage .- e 2 5 .o = 3 1500
7. Erecting and painting - - . 43 0 0
1 ipti 358 0 0
Cosr price of each description oF Work horetmsier mentionod in &
a ton of cross girder. roportion they oceur in raver POARSR
=
Ratio i 2. . ‘ o o :
: t:nl.n Description of materials. l Rate Per 'A&nouh" 3 f —_— i : Abanes IX E
; in dootma] 04 - . ;
iz ofasg | ¥ ﬁ = m’ﬁm}t & General Hyde's Estimate.
st of Materials. — |
0716 |A : £ s d o .
0-227 Pﬁ%}f e ﬂ? el i S 10| ton 6-‘;:70 £a0d| £ ™ e 7 Deteiee e —
el Gl iy bl it e e ) » 2:043 o : £ 8.4 RS. A. P.
e b 0 et % Wi AR eu i 0N L S el 1510 0
Wasto Charges in Workshop. o 8. 3.6 9.<rreight and primage - - .o ot et o o
Platin e L bt 5 0 0| cent. 3. Insurance g .o . .o . 0 83 6
e S T TG 229 4. Shipping 3% . .o 010 0
- - LR 6 .. l .
e PR B o e 'y i e
, stores, and general charges £ » & 2080 fatal- v o0k 6
Total charges in workshop per ton ., = - \25_0 5 L(£(11.8'7'6 x 13 Bs)) .- °w e o> s 2?3 (()) 8
; i Wi i 5. Landing . . e o e .o Yoo i
T%t!?éhg("is-t e . . 5 PR 6. Ca.rtu.geg PR va: G apls . e s 15 0 0
— o 1300 7. Erecting, fitting up and painting .. .- ‘o 90 0 O
J/ M e E————
,/»':'I
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MALABAR CIRCLE. 3
Locar Fuxp DEPARTMENT.
Data for the determination of the rate per ton of cross girders for the iron superstructure of th
o1 the

MALABAR CIRCLE C.
Local Fuxp DEPARTMENT.

Dara for the determination of the rate pex ton and also E:itmnning foot of old rail (Madras

TO Torit; ; : r?
proposed Irrity bridge. Railway pattern) delivered wrought and put up on the Irrity bridge as Stringer beams.
Class. Descripti Weight of each | wyeight of each | T : Quantity oS iy ‘ Rate. ‘ Per ‘ ey \ Total
ption of work. detailed |P° to | item of iron & &’::l weight . 8. ' amount.
for iron work in mi;;:ﬁ'm in u:::h croudé, 4
one cross girder. €rs. i & : RS, s o 9 e e
i 103,% | Running fect of old rails at, 65 Tb. per running yard| 0 % 0| s R
weighing 1 ton delivered ;it th:et lpmlw Fund Engineer
2183 %ngles and flats .. .. | 50;550 SN TONS. 2 Cg&aw::rctl;;‘:rz;:npgo ol Mrom Calicut to Irrity | 16 5 o each. 3010 0
o lates PR S AL 2450 Sridge site (70 miles) at 3} annas per mile ber
3rd | Rivets and bolts . ; % 7 8'111 0777 1 | Ton of old rails (103\'{’ mnuingl feet) fﬁtted k;:;:s 20 0 0 ton. 20 0 0 ;
i : B e s .. .w ' v Stri i inélasive of wor - 1
Total weight of 7 cross girders in on : ' 025 0196 :ﬁ;nsf:_ bﬁ'}ﬁﬁﬁ: tgzx““tfd‘“cmpai:ins d 1'
e 342 1 Tﬁﬁ'&f’,’:ﬂ;g per ton after fitted up without scraping .. 100 ¥ ‘1) 2 <1> ‘
Sundrios | o i oroviod and. fxed complete per| . e B
e idge. :
C : i _-','0(1}10:;1 3:: ::;‘mﬁg foot of old rail as measured on the 200
ALCULATION of percentage of each descripti bridge.
. iption of work in seven ¢ i 2 | i3 L e
total weight in those seven cross girde::.ss girders in each day to the et
e APPENDIX D.
s bl Weight of each | P
Description of work, class divi:la:g mt?;c :ll]ltiz eezl(;h Mr. May lor’s Estimate.
byw?eﬁ"m class bears to
1,
i . o Item  Portisulers. Amount. Total.
st ..{Angl ¢ i
gles and flats 5y % % %, % 245 y - R I£ s. d. RN, AP,
222 116 o RO, e 910 0
2nd .. | Plates %l e 8_‘;35 9. Freight and primage .- 24 )
S5 33 % 335 0227 3. Insurance .. v v 0 3 6
S5 Bivets and Bolbs s - i, 46 4. Shipping 010 0
. i m 0057 Tota.l e 22 ) 6
otal of all percenta (£22-7-6 x 13 Rs.) .. .. s 5 200 0 O
. = 1:000 5. Landing .- L i i " S % i(; ?) (())
6. Cartage .. oy ok .. .. s e :
7. Erecting and painting - v o 5 s 43 0 O
C i ioti Total .. 3568 0 0
ost price of each description of work hereunder mentioned in the : : W
a ton of cross girder. proportion they occur in 5
Ratio i St ENDIX E.
Y Description of materials. l Hits. BN Y R J : APP .
| mo«fi?za] ozflt in aslm}t General Hyde’s Estimate.
o ; — 3
0-716 | Angles and ﬂ;ttsof ]_[:"maf‘: $ice. P ° Item Particulars Amount. Total.
0-227 | Plates IR Cokn ek N T ON i e 1 5.5‘*' TPV (e S No. :
e B e SRR RN .00 . 2-013 =i £ s d B8 e Ps
1:000 | Total cost price of the above per ton .. 210 0 5 0712 1. Cost of FOB. .. 1510 O
Waste Charges in Workshop. - i IR 8 26 2. Freight and primoge (2) g g
ve! A ..
Paintingg Dl S e y 06 0 t:“’ 118 0 pETS St
Tools, stores, and general charges . 0. '5 0 “ g g g Total .. 18 g
Total charges in workshop per ton = 2.5 0 5 L(£}]'8-7.6 x 13 RS.) e 2T % ] 2?(8) (()) (())
. " i . . Landing .. e S b <5
T%t:éhz%s.t of cross girder per ton in i 4 __4_17 6 6. Ca.rta.geg.. 5 ol «is v 15 0.:0
L A i . 13 0 0 7. Erecting, fitting up and painting . i i 9 0 0
Total .. 333 0 0
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APPENDIX F.
General Hyde’s Estimate for steel rolled Stringer beams.
lé? . i " . Am'. TM

£ s d g

LG os Boid el VB L et bl
2. Freight and primage . . i 24 2 4 0
3. Insurance o . o i EPOIEUT | T,
4. Shipping v ‘s “ v w0 V0L O
Total 16T —t;

: (£15-7-6 x 13 Rs.) & Sk <5 A 199 0.0
5. hnding . . .e .o .. e 10 u 0
6. Cartage » I . (o .o i 15 0 o
7. Erecting and painting - 4 g P 21 0 0

Total .. 245 0 0
Total for 30 tons Rs. 245 x 30 .. 7,400 0 0
APPENDIX G.
Asstract statement showing comparative costs of bridge superstructure erected complete.
Particulars. Amount. Total.
R8. lcdaia®; RAS AP

1. Mr. Anderson’s estimate for the whole, of
the iron work in trusses, cross girders, and
bracings with an all-round rate of £16-6-0
per ton for F.O.B. as per appendices A

and B, Rs. 307 x 170 tons «. 02,190 0 O
Old rails as per appendix C, 33 tons at
Rs. 103 .. .- 5 e .. 3,400 0 0
—— 55,590 0 0O
2. Mr. Maylor’s estimate for the whole of the
do. do. do. as per appendix D
Rs. 358 x 170 .. yre o .. 60,860 0 0
Old rails as per appendix C, tons 33 at Rs.
103 P .o i o se s GROUT00
—— 64,260 0 0

3. General Hyde’s estimate for whole of steel
superstructure at an all-round rate of
£15-10-0 as per appendix E, Rs. 353 x
150 5 2 5% £ .o 52950 0 0
General Hyde’s estimate for Stringer beams
rolled steel 30 tons at £12-10-0 as per
appendix F, Rs. 30 x 245 o b s 10 03800 0 0o
Cost of establishment for two months (addi-
tional time required to complete the erect-
ing of rivetted superstructure) at Rs. 1,263
per mensem . - T 2,626 0 0

el n 92,876 0" 0

—_—

No..120.;.
Referred to the Public Works department for early remarks,
2. It is observed that the plans and estimates for th i
and sanctioned in G.0., dated 2nd June 1884, No. 1?:)71'.3 W(’e.s © bridges were approved
(By Order.)

MADRAS, - | . (Signed) M. HAM
: MICK
9¢h June 1885. Ag. Under Secy. to Govt.
To the Public Works department.
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Public

. SHAW-STEWART, R.E., Secretary to Government,

meVVCo(;llg: ecliegar?nlll:ent, to the Chief, Secre;,ary to Government, dated Ootaca-
mund, 15th June 1885, No. 231 E.

June 1885,* referring to the Public Works
Your endorsement, No. 120, dated 9th de;artmeix % forn::r%y L et rerly

* Received 15th June 1885. of the District Board, Malabar, to Pro-
ceedings, No. 183, L.F., dated 19th May 1885, relative to iron work for bridges over
the Irrity and Merumpoya rivers.

_ 9. The President, District Board, urges that a telegram be sent to the Seri{':dtal’y

of State requesting that iron work of the design originally indented forﬁl;e sutp;];l i dras

ust be examined by the technical branch of my office at Madras,

but n?éanTvl;iill): pIer\:ol:ld advise that a telegram to the following effect be despatched to
the Secretary of State :—

“ . 6, Financial, Stores, of 9th April 1885. e
v }"ﬁa&dm}s sI:xT;ply ofl iron work for bridges pending receipt of further communication.”

4. Tf Mr. Anderson’s arguments in favor of adhering to the original design be
concurred in, the detailed reasons can be sent home by letter.
5. The matter will be regarded as urgent in the Public Works department.

Order—dated 19th June 1885, Mis. No. 337 L.F., Financial.

Ordered that the fOllOWiDg telegram be sent to the Secretary of State for India:—

i J i i i (Please sus-
« Financial despatch No.) 6 d.m}tu (9th.Aprll 1885). VexaV} ( leas
pend sgg)ls}yysof()y?rl:); wlo,i‘k for bridges mulgeo (pending receipt of further communication™).

(True Extract.)

(Signed) E. F. WEBSTER,
: Chief Secretary.

Copy to the President, District Board, Malabar.

Reap—also the following paper :— : - dated
by the Secretary to Government, Public Works department, date
Memorandum by 2311 d June 1885, No. 255 E.

Ootacamund, ; -
i ferred under Financial department endorsement, No. 120,
o ity el 7 igntinuation of this office No. 231 E., dated 15th June

5, and in : \
g%?g, 2{1}; ﬂgfrsliziZA ias the honor to submit the following remarks.

: : otween Mr. Anderson, the Distriet Board’s Engineer, and
Gene?-&l%;dﬂmi!:;t\:ﬁe:tsﬁ:: t:e design worked out by the former, a Whlpple-h{lmmy
girder bridge,,or a rivetted bridge 1n steel, as.recommerlldle;d 3}' t!let latter, shall be
adopted for the Irrity and Merumpoya bridges in the Malabar district.

3. The undersigned agrees with Mr. Anderson as to the difficulties likely to be
experi.enced in erecting rivetted girders at sites such as those of the bridges in question ;
and he is not aware of any peculiarddit.ﬁcultles in procuring in England the link and

in- i r. Anderson’s design.

% cznnlicro:)]:az: Bfo the undersigned that Mr. Anderson has entirely refuted the
R s rl;ised to his design, although this office is not in a position to offer an
opinion as to the prices quoted.

. 5. It is obsell')ved that a steel girder is proposed by General Hyde and Mr. Batho ;
and with respect to this (a point not touched upon by Mr. Anderson) it may be
remarkel that the revitting up of steel would involve still more risk than that of iron
girders. Further, steel is liable to a more rapid process of oxidation than iron ; and
that liability is a serious evil, which will be intensified if steel be used in such places

as the localities of the proposed bridges, where supervision and over-hauling will be
infrequent and perfunctory.
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6. Tt is considered that Mr. Anderson’s design may well be adhered to. i
modification of bracing suggested in paragraph 3 of Mr. Batho’s report, ’Tvlgthsntxlll:
:22113011 of b:ev; Igar;lof pl;lc‘)};l)er lsection for the old rails which it is proposed to use

also be advisable. e old rails, which appear to have been purchase
may possibly be utilised elsewhere. " s s e Sl

(Signed)  J. SHAW-STEWART, Col, R.E,,

Secretary to Qovernment, P, :
To the Financial department, with papers returned. 4 ment, P.W.D,

OrpER—dated 16th July 1885, No. 477 L.F., Financial.
Ordered that the Secretary of State be addressed.

(True Extract.)

E. F. WEBSTER,
Chief Secretary.,

To the President, District Board, Malabar,
» Public Works department.

Exd. T. O’Connor.

- . R
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Local Fund Bridges.

Ordering that the Secretary of State be
addressed on the subject of the supply of iron
works for the Irrity and Merumpoya bridges in
Malabar.
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GOVERNMENT OF MADRAS.

FINANCIAL DEPARTMENT.

Reap—again the following paper :—
G.0., dated 19th June 1885, Mis. No. 337 L.F., Financial.

Read—the following papers : —

From W. LOGAN, Esq., President of the District Board, Malabar, to the Chief
Secretary to Government, dated Calicut, 4th June 1885, No. 33.

Referring to G.O., Financial department, 183 L.F., 19th May 1885, I have the
honor to enclose, for your information, copy of g memorandum by the 'Distl'i()( Board
District Engineer regarding the indent for iron work for the Irrity and Merumpoya
bridges. ,

2. And T have the honor to draw your special attention to Mr. Anderson’s
remarks regarding the impossibility of getting a rrverrED bridge put together in such
outl;of-the-w(izy and deadly-feverish localities as those in which these two bridges are
to be erected.

3. The question of having A RIVETTED bridge was deliberately discussed by the
board, and was deliberately rejected in favor of pin-connected structures, for the
ample reasons set forth by Mr. Anderson, :

4. If the rivetted structures proposed to be supplied by the Secretary of State
alfve sent out, Mr. Anderson, you will see, declines responsibility as to time and cost
oI erection.

5. Under these circumstances it seems to me to be absolutely necessafy that a
telegram should go to the Secretary of State requesting that pin-connected structures—
and not rivetted ones—should be sent out. And it is of the very greatest importance
that all corresponding parts of each superstructure should be interchangeable ; the
pins should therefore be uniform in size throughout each structure, and the di;nen-
sions of them should be governed by the largest tension eye-bars through which they
pass. This also should be communicated by wire to the Secretary of State.

6. It should be specially noted that a maximum load of 80 Ibh. per square foot
of roadway is all that is required for our bridges, This is what was already allowed
for in Mr. Anderson’s design and not 100 1b, as suggested by Mr. Batho.

7. Soliciting your very early attention to thig very important matter.,

8. The roadway must be placed in the bottom boom, as the head i
greatest importance in both bridges. ’ el

ExNcLOSURE,

Beevr tolg vneral-Hy ge.’s report doondemning dimy dl‘::ign for iron superstructures of Iritty and
erumpoya bridges, and recommending that a steel rivetted st S Bo )
the desigﬁ/ and specification of Mr. Batho. e o supplied to

Paragraph 2 of Generul Hyde's letter—The desi nis in accordance with the i
ractice during the past fifteen years, and it will bge hard for General Hyde to p(l))ielf::b tﬁ?:ﬁeﬁz
ailure amongst any of the bridges of this type that have been constructed and erected on an gof

the best railway or roadway systems during the time referred to. Further, several of the n);ost
eminent English Engineers have since 1870 adopted this principle extensively, and with great
success,

2. The Warren trusses for Kristna viaduct (Great Indian Peninsular Railway i

constructed at the Skerne Iron Works, to the design of Mr. George Berkly, B.I‘GW:I{ )th;:h;cgtel‘f
pin-connected. .
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3. On the South Indian Railwa
metre- : y the Whipple Murphy si g
e e P‘o:mtg’a:d % Tt e e e LS
Palar now_so sweepingly condemned by General Hyde :—

e A, ot o SUES WS B
o gL, RIS e °,°t

Thundiar .., = i «e [ 19 G0, 100 »
Phrovansr 38 e . pRe T | TR )

v ot .- A PRl S (|
omm WA et R R BT =
. - s s} - 14 dO. ]60

& Paregraph 3 of Gensral Hydd's tetter,.. o e T 180 e Wn s
fifteen years the makin gye ohtitTu- Haglaid 4t the time and duri
E::l a specialité with sev eralgf link bars similar to those adopted igmtwma ar‘gemddung —
of the soild bars by stamping "n‘h"@t th'n manufacturers. Some of these firms form the links =
gcr:g bars h{uto a pile sufficiently thgo;y:oblzggdn‘lll}iok ?)imfxummethm agajn out up :he 2111;
is thoro hot and A ke a the full dimensions. ;
ughly hot and the ends of the link formed under the hammer,‘:};m;ﬁ: h?hf;rhtt:np%:

worth mentioning that Mr. C. Douglas 7
i . C. Douglas Fox stated—uvide O
at a less price per ton than the rivetted works in the salgléic}sgxxvtl?t}.;zt54_that e s

6. Some idea of the price of such pinned work
Merumpoya bridges may Ee gained fronl: the follo::inga?—ihat TIPS e Log the by and

(1) In 1870-1 with bridge plates at £10
1 per ton th
viaduct referred to, cost, as per details shown be?ov?rv :rgc?:t gi‘gs;zrfg the Kristna
! n —

ﬁll.ca.st:-iron per ton .. fa Y £ s d
ain trusses, cross girders, bracing and A I 5 PRI § S
Rolled eye-bars “ horizontal and d%agzmmﬁisgf Fion .. vo 43 187 0
Steel pins, per ton .. 2 s el , per ton 19:20--0
Do. rollers .. A i % G S % . 8 0 0
20 0°0

(2) Tn April 1879 with Nilige platha'st £R100 & oombal il
: 10-0
Whipple Murply truss—for carrying a.metre—guavga 00: tGrzomt ﬁ)teedr ; (B agiilf)fﬁgi(l) .
way ;

to the design of an eminent Engli :
o the deeign 0 140 A TR REES RN ok SR omiel defails ot an
34 tons cast iron in bed plate and ea;é, at £6-17-6 e é£33 ;6 li)

242 tons Dt. iromi in g - :
- ;812-6 uon in I'n.am g.x.rders exclusive of links, at by
99 tons Dt. iron in links, at £15-12 5 7 i MM, 5% 5 0
111 tons Dt. iron in cross gird T .. sorr1,646:17 128
§ tons iron in bolts and !1!1 ut:r:tag% ﬂ}l :léea.rers at £12-7-6. 1,373 12 6
31 tons Dt. iron in rollers and frames, at £2.8. .o SRR R o
15 tons steel in pins, at £23-17-6 : s e 98 0 0

. . .e 358 2 6

—_—
—_—
—

5121 .
: £7,026 13 6

- forlton = £1314 0

(3) In March 1883 with bridge plates at £9 another contrac v
: t w
e m&;—mq feet_span Whipple Murppy i St o cafx(')rryiln_la.so foet,
gautigle aran (Indian) Railway ; to the same design and speoiﬁoatiog m%oe-
as the following detail rates of £15-11-0 per ton:— : oy g b

90 tons cast iron in bed plate and ' oG
130 tons Dt. iron in 0 m;ﬁgﬁéa:tfug daiig i i e o
beacilile, st SIETON = TEERCST ) e 2,015 0 0
46 fgfg o iron in horizontal and diagonal links, at

39 tons Dt. iron in cross gn'ders 'a.nd a;l;o nnl :bearelzs. of 156 gy
- feet spt;lneflf)-lo-o aie > . - 604 0 0

40 tons ro beams and connective t £15-10-0 % ) ;
4 tons bolts and nuts, at £15-10-0 s .a. et 6(252 8 8

o
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13 tons rollers and frames, at £15-10-0 .. L d vy G50

81 tons steel in pins, at £30-4-0 7" &5 .. e .. 25614 0

1 ton lead in struts, at £15-10-0 .. P ok =5 15 -0 0

290} £4,513 6 6

o forlton .. 1511 .0

———————

(4.) I have also received an offer from & well-known Engineer in this country to supply
from the same eminent frm who supplied most of the materials for the works
referred to in (2) and (3) the whole of the iron works required for the Iritty and

Merumpoya bri to my design and specification, at an all-round rate of
Rs. 290 per ton delivered at Calicut or Tellicherry. This ofter wa$ based upon -

the following rates :—
£ s d
(a).—Rate per ton o3 :

F.0.B. i " 19 0 0 This quotation was made after the manu-
facturers had inspected and accepted my
design and specification.

() 3 o ... 2 4 0 TFreight.
(¢) g L Jaggtudy g 6 Insurance. :
(d) " o "7 010 O Shipping charge ab 2} per cent.

Total cost per ton .. b
The £19 per ton rate F.0.B. must of course have included all profits; this would probably
not be less than 15 to 20 per cent., or, 537, about £3 to £3-10-0 per ton. The offer was considered
EAOO high, being about £3 over my estimate, copy of which is given in detail in the appendices
and B. ol Tik
(5) In March last another contract was let for seven spans of 150 feet of same trusses as
per item (2) at an all-round rate of £13-18-0 per ton F.0.B. Detailed rates are

given below :—

- s Lo
34 tons cast iron in bed plates at £8-15-0 .. i AT YIT0 " O

949 tons Dt. iron in main girder exclusive of links (at
£13-12-6) ST s ek v i .. 8297 5 0

111 tons Dt. iron in main girders, cross girders, rail bearers
(at £13) .3 .- . e 2 ’ .+ 1443 0 O
99 tons horizontal and diagonal links, at £14-10-0 st 1488:00° O
8 tons bolts and nuts, at £24 . A G ok 192 0 0
31 tons rollers and frames, at £34 g i Faint 140l - O
15 tons steel in pins, at £21 o = 7 Lyt 31600 O
SE—— —____——_
5124 Total .. 7,009 6 0
. forlton .. 1318 -0

7. With these facts before me I am at a loss to understand how Mr. Batho arrives at an all-
round rate of £20 per ton for these trusses, &e. I observe Mr. Batho suggests that the pins
near the centre should be increased : this remark perhaps throws some light on the high cost £20

assumed.
8. The whole essence of the simplicity and accuracy of sonstruction lies in having pins and

f niform diameter throughout the .whole‘ truss. So that all this work is simple re ti-
eyes of an unt k being performed rapidly and cheaply. If, on the éﬁmr

tion, and this of course admits of the work b .

hand, the dimensions of pins and eyes varied throughout the truss to suit each member, it can

ea.sil)" be seen that the work would be tedious and troublesome, and_the cost would no doubt be
h near the figure named by Mr. Batho.

greatly enhanced and perhaps reac
9. The dimensions of the pins

bars throughout which they pass. :
10. Paragraph 4 of General Hyde's Jetter.—1 should feel greatly indebted to General Hyde

res or features « thisdesign does not appear altogether satisfactory.”
tom members are rather bare in area and might be increased

a
ints out that “ the bot
Mr. Batho poin's out this statement was based on an assumed load of 100 Ib. per square foot.

with advantage,” bu

for the whole truss are governed by the largest tension eye-
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11. The assumed load for such second class—as regards heavy and cq
crowding will only occur at long intervals—roads as we have 'lyigg outsid:scfzgtcit;a Txi:ivihem
limits is taken at 80 Ib. per square foot ; there is ample metal area to meet the strumﬁ devel own
by this maximum loading in the bottom members, and the surface pressure on the pins ; eloped
where well within the safe working strain. Pins is every-

12. The reason for adopting the pin and link system was as follows,

13. The bridges are situated away out in the jungles at the foot of th :
perhaps the most unhealthy locality in Southern Incllia.g e western ghauts in

14. It is with the greatest difficulty that we can keep even our regular road cooli

section throughout the dry weather —December to May--which is ouf working sea.sul:ls f?)l:' g:g
bridge works. As an instance of how great the difficulty has been in keeping and getting labor
at these places since the bridge works were started, I may mention that the contractors should
have employed on an average about 200 or 250 coolies daily, and departmentally we should have
employed about 100, but instead of this, we have never been able to keep more than half the
numbgr. Fresh squads are brought in, and perhaps one or two coolies go down with fever, then
there is a stampede of both old and new laborers. Again, we have had great difficulty in gc,attin
.skllled subordinate supervision, and the little we have got has been almost useless, for the meﬁ
have all succumbed to the climate, and out of the two bridge inspectors and two sub-inspectors
only one man now remains on the job, but he is quite « a wreck >’ and of very little use.

15. The skilled laborers—masons and brick-layers, stone-cutters and brick-makers— :
been brought in (some from the adjoining villages, while others again were brought in z'}cl)?nh:}‘;:
east coast at a great expense), knompg as they do that both places have such a bad reputation
and we cannot help ourselves or readily get fresh labor if we dismiss them—are all causing much
tl:i)ll;,ble'mflid l:i)si, l?f vz;]lulabltfa l:ilgne, bt); short outturn of work. If a man in a squad from an
village 1s fined, the whole o mates at once resign and the work-is all i
the best part of the working season is lost. . s St M

16 With skilled laborers, such as mechanics and fitters brought in from the east .
can be easily seen —supposing we are able to get the men to come in—that it wﬁﬁeﬂﬁfﬁ;ﬁ
impossible to retain such men and handle them so as to get a fair day’s work turned out.

17. As regards the actual difficulty to be overcome in th tter of : .
of these bridges, I pointed out in my report as follows ;_n 2 Matier, O TohmE e Sl Wolk

18. “ In the erection of bridge trusses, having rivetted connections, the iron work i

at first cost than trusses having pin—connections;g but the erecting and fitting ofozlltw]l: c:ii:lgg
re%lmre a_certain amount of skilled labor—mechanics and rivetters. In this country, with the
skilled labor usually available for temporary field works in ordinary -localities, it is ezzceedin 1

difficult to get the rivetting done so as to make a perfect joint, and one or two slack rivets ing .
joint will be sufficient to .a.llow the whole girders to sag and get out of shape; such defects ho a
ever cannot always be discovered at the time of erection, and generally speaking the weak =
will not show till some months after, when atmospheric influences and vibration caused b trz&s :
have affected the clutching and frictional power of the bad rivets. Certain iron bridgesyon thig

type erected in the Wynaad some years ago are generall d
and rivets are constantly being found logse.” genersly sagkod and now neatly. all out of shape ;

19.. To get the necessary skilled labor required to put such rivetted con
such places as Iritty and Merumpoya will be almost imp%ssible, except at exoxt]bei(éant and prohibi
tive rates, and even supposing we succeeded in getting this labor to these localities it pr‘;)ld -
impossible to keep them all constantly at work during the season. There is also th 1 WOt  be
culty in getting and keeping good and qualified subordinate supervision to look® after {he
rivetting, and without this, work &lthou.gh apparently finished satistactorily would aft xi t bg
fudged and have all to be done over again and not once only, but pérhaps many tim:: Y

20. “ With the pin system, the case is different . : _
carefully and accurately fitted at the factory or Shol;s’al\l?v;clli]c?h](':xllllvt:hzgd&ﬂﬁ? l';arr;::sf (iet;ﬂs' are
work in England, but as a setoff against this, wo gain a most important agvanta e in h:.;;x(lm
everything connected with the girders in a condition that makes it easy to put the 8v'mrious rtg
rapidly together, and thus admits of a quick, economical, and plrfiot Rithag -ty 4id trect i]fa o:‘
fﬁ‘:é‘;“’;‘.f’ﬁ%ﬂ‘;ioé’},‘??;’&‘ wlgﬁmmlﬁi Permanent position, without the aid of skilled labor, and
1ot at all.” P at site, as the bridge must be put together properly or

21. The question of erecting and fitting the connections of t i ite i
a serious one that all other matters as to Weigft and original cost of x:seztnhgggg?xtfmm tf)u?zl
We know what wé have to pay for good work at home, even for such expensive trusses a); those
designed by me for Iritty and Merumpoya, and further we know that we can get such trusses in
the home market, but as regards the erecting and fitting of these rivetted girders, although we
may know that we can get such structures and the actual costof them at home or delivered at
Calieut, we neither know what we may have to pay for skilled labor, nor are we sure that we

tion together in

e
.
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can get this labor, and, even supposing we can get it, it is highly probable that we will not be"
able to keep it, and in fact it is very doubtful if we could—within any reasonable time—succeed
in putting the girders together in a satisfactory manner so as to get the full amount of effici-
ency out of them. Iy .

21. (a). If girders or trusses, havin rivetted connection to be put together in this country,
are supplied for Iritty and Merumpoya, I must refuse to accept any responsibility as to time and
cost oF erection of the same.

22. The ordinary 6oast cooly laborers—Moplah coolies—will very soon be trained to fit up
the joints of pin-connected trusses. These men will receive 6 to 8 annas per day and will turn
out a full day’s work and the erecting charges will not exceed Rs. 40 or 45 per ton. 1f east
coast mechanics and fitters are brought in to do rivetting they will probably cost one—ansl-a-half
rupees per day, and will most likely never do more than half or t uarters of a day’s work.
This combined with losses in advance made to these men—when they decamp before clearing or
working off advances, as many of them certainly will do, if ever we suooeeg in bringing them
in—-wiﬁ soon run up our erecting charges to lpel‘ ps not less than Rs. 80 or 90 or near 100 per
ton. To these charges I would add the very low estimate of, say, two months’ additional time for
staff required to superintend the fitting up of these rivetted structures at, say, Rs. 1,200 per
month, a total of 2,400.

23. The roadway must be carried on the bottom boom as the headway is of every import-
ance in both bridges.

24. The appendices A to D give full details as to total cost of erection of the pin-connected
superstructure according to estimates by Mr. Maylor and myself and appendices I and F give
details for steel rivetted superstructure according to rates quoted (£ 15-10-0 supposed to be
¥.0.B.) by General Hyde and Mr. Batho.

95. Tt will be seen from appendix G that even with Mr. Maylor’s high rate of £19
F.0.B. we can place the pin-counected superstructure (1f old rails are a,l]owed) in permanent
position at not more than Rs. 1,500 in excess of the lighter (and cheaper to purchase) steel
rivetted structure proposed by Mr. Batho and General Hyde.

26. I may mention that the rails for this work have already been purchased.

(Signed)  GEO. ANDERSON, Mm.LC.E.,
4th June 1885. District Board District Engineer, Malabar.

APPENDIX A,

DeraiLs of cost of main girders for the seven bays in England as well as the charges on freight,
&c., from England to the site of work and also the cost of putting up in position on the bridge.

Quantity. Item of charges. \ Rate. Per ‘ Amount. | Total amount.
TON. £ s £ s d RS. A. P RE. A, P
1 Cost of materials in England as per ovex"-leaf. « 18+ 8 16 6 0 Ton. %
1 Cost of shipping from England to Tellicherry
include freight and prixiage, insurance and
shipping charges Se . . . 217 6 o
Total " .. 19°3 6 B 249 0 0
1 Cost of landing .. . oo . % ome i 10 0 0
1 Cost of carriage from Tellicherry to Irrity bridge-site
(27 miles), at 4 annas per cart conveying 1,900 1b. - % 15 0 0
1 Cost of erecting and fitting up .. P e . . ” 40 0 O
I Cost of tarring after fitting up without scraping .. = i 3 00
Total cost per ton of main girder fitted up on the
bridge complete e ‘o ¥ e . 317 0 0

Note.— £1 = 12 rupees.

A strAcT estimate of the cost.

Quantity. Particulars. ; Rate. l Per Amount. | Total amount.
t RS. A. P, RS. oty 5

7 X 14 | Tons of main girders fitted up on bridge .. os 1817500 Ton. [31,060 0 0
Total of main girder thoughout the bridge .. #: i % 31,060 0 ©

WTERORE + 31 L7 o
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11. The assumed load for such second class—as regards heavy and constant traffie, where
crowding will only occur at long intervals—roads as we have lying outside our city and town
limits is taken at 80 lb. per square foot ; there is ample metal area to meet the strusses developed
by this maximum loading in the bottom members, and the surface pressure on the pins is every-
where well within the safe working strain.

12. The reason for adopting the pin and link system was as follows.

13. The bridges are situated away out in the jungles at the foot of the western ghauts in
perhaps the most unhealthy locality in Southern India.

14. It is with the greatest difficulty that we can keep even our regular road coolies on the
section throughout the dry weather— December to May-~which is our working season for the
bridge works. As an instance of how great the difficulty has been in keeping and getting labor
‘at these places since the bridge works were started, I may mention that the contractors should
have emplioyed on an average about 200 or 250 coolies daily, and departmentally we should have
employed about 100, but instead of this, we have never been able to keep more than half the
number. Fresh squads are brought in, and perhaps one or two coolies go down with fever, then
there is a stampede of both old and new laborers. Again, we have had great difficulty in getting
skilled subordinate supervision, and the little we have got has been almost useless, for the men
‘have all succumbed to the climate, and out of the two bridge inspectors and two sub-inspectors

only one man now remains on the job, but he is quite “ a wreck >’ and of very little use.
brick-layers, stone-cutters and brick-makers—who have

15. The skilled laborers—masons and
been brought in (some from the adjoining villages, while others again were brought in from the
east coast at a great expense), knompg as they do that hoth places have such a bad reputation
and we cannot help ourselves or readily get fresh labor if we dismiss them—are all causing much

of work. If a man in asquad from an

trouble and loss of valuable time, by short outturn
village is fined, the whole of his mates at onee resign and the work-is allowed to slide, and thus

the best part of the working season is lost,

16 With skilled laborers, such as mechanies and
can be easily seen —supposing we are able to get the
impossible to retain such men and handle them so as to

17. As regards the actual difficulty to be overcome
of these bridges, I pointed out in my report as follows :

18. “ In the erection of bridge trusses, having rivetted connections, the iron work is cheaper
at first cost than trusses having pin-connections, but the erecting and fitting of such girders
reguuire a_certain amount of skilled labor—mechanics and rivetters. In this country, with the
skilled labor usually available for temporary field works in ordinary -localities, it is exceedingly
difficult to get the rivetting done so as to make a perfect joint, and one or two slack rivets in a
joint will be sufficient to allow the whole girders to sag and get out of shape ; such defects how-
ever cannot always be discovered at the time of erection, and generally speaking the weakness
will not show till some months aft.er,_ when atmospherie influences and vibration caused by traffic
have affected the clutching and frictional power of the bad rivets. Certain iron bridges on this

type erected in the Wynaad some yearsago are generally sagged and now nearly all out of shape ;
and rivets are constantly being found looge,”

19., To get the necessary skilled labor required to put such rivetted connection together in
such places as Iritty and Merumpoya will be almost impossible, except at exorbitant and prohib-
tive rates, and even supposing we succeeded in getting this labor to these localities it would be
impossible to keep them all constantly at work during the season. There is also the great diffi-
0“—‘%’ in getting and keeping good and qualified subordinate supervision to look after the
rivetting, and without this, work although apparently finished satisfactorily would certainly be
fudged and have all to be done over again and not once only, but perhaps many times,

20. “ With the pin system, the case is different, all the joints and the various details are
carefully and accurately fitted at the factory or shops, which involves a high rate for the iron
work in England, but as a setoff against this, we gain a most important advantage in having
everything connected with the girdersin a condition that makes it easy to put the various parts
rapidly together, and thus admits of a quick, economical, and perfect fitting up and erecting of
the trusses and platform into their permanent position, without the aid of skilled labor, and

leaves no chance of bad workmanship at site, as the bridge must be put together properly or
not at all.”

21. The question of erecting and fitting the connections of truss at bridge-site is such
a gerious one that all other matters as to ‘weight and original eost of trusses must give way to it.
We know what wé have to pay for good work at home, even for such expensive trusses as those
designed by me for Iritty and Merumpoya, and further we know that we can get such trusses in
the home market, but as regards the erecti g and fitting of these rivetted girders, although we
may know that we can get such structures and the actual costof them at home or delivered at
Calicut, we neither know what we may have to pay for skilled labor, nor are we sure that we

fitters ‘brought in from the east coast, it
men to come in—that it will be almost
get a fair day’s work turned out.

in the matter of erecting the iron work

—_—

—
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i i it, it is hi that we will not be’

t this labor, and, even supposing we can get it, it is highly probable €
z?:llegt(:) ke:a;) i:; a;d in fact it is Iv)'ggy doubtful if we oould——mthm_ any reasonable tlm:—fsuﬁgg
in putting the girders together in a satisfactory manner so as to get the full amount o
gl i tbéfi ection to be put together in fhis country.

1. (a). If girders or trusses, having rivetted connection put togethe C y
are 3\21 plf;‘()l for ﬂitt;rsand Merumpoya, I must refuse to accept any responsibility as to time and
cost oF erection of the same. 535 g B

i ¢oast cooly laborers—Moplah coolies—will very soon 0
the jggﬂt;rgfe p?foﬁfgwmd tmssesy . These men Wwill receive 6 to 8 annas per day and w:.ﬂ t:‘r;
out a full day’s work and the erecting charges will not exceed Rs. 40 or 45 per ton. g
coast mechanics and fitters are brought in toddo nvetttllilg m wﬂ: probably m:foze&:.;’s-tork
i t likely never do more than or three-quarters ; Z
'll"lg:e:oge;ig:x{’v;ﬁ I?si;n 1(1)1G adva:lge made to these men—when they decamp before clea.m:g or
workinﬁ off advances, as many of ;l;erm 9ertain1{5wxll d':),l if ?:Y::) wlg sgo ot tl)n‘;l;nl:lgfoo ;?;
in—wil our erecting charges to ps not less £. .90 or. L
g;n mTosgﬁ:sﬁ:lll:rges I would add the very low estimate of, say, two months additional 1;211(;163 for
staff required to superintend the fitting up of these rivetted structures at, say, Rs. 1,200 per
month, a total of 2,400. : Sige,

23. The roadway must be carried on the bottom boom as the headway is of every import-
ance in both bridges. : : . ' i

24. The appendices A to D give full details as to total cost of erection of the pin-connect
superstructure according to estimates by Mr. Maylor and myself and appendices K and F pg:
details for steel rivetted superstructure according to rates quoted (£15-10-0 supposed to
F.0.B.) by General Hyde and Mr. Batho. .

25. It will be seen from appendix G that even with Mr. Maylor’s high rate of £19
F.0.B. we can place the pin-connected superstructure (if old rails are allowed) in permanent
p(;sition at not more than Rs. 1,500 in excess of the lighter (and cheaper to purchase) steel
rivetted structure proposed by Mr. Batho and General Hyde.

26. I may mention that the rails for this work have already been purchased.

(Signed) ~ GEO. ANDERSON, M.LC.E.,

4th June 1885. District Board District Engineer, Malabar.

—

APPENDIX A.

s of cost of main girders for the seven bays in England as well as the charges on freight,
D&fg:tgsm? ]?](I;gland to th% site of work and also the cost of putting up in position on the bridge.

Quantity Item of charges. Rate. Per Amount. | Total amount.
TON. Hie £ s d RS. A. P RS. A. P
1 Cost of materials in England as per over-leaf.. 16 6 16 6 0 Ton. %
1 Cost of shipping from England to Tellicherry
include freight and prixage, insurance and
shipping charges P .o . . 217 6 #
Total " .. 19 3 6 249 0 0
1 Cost of landing .. oo i . oo A & 10 0 0
1 Cost of carriage from Tellicherry to Irrity bridge-site
(27 miles), at 4 annas per cart conveying 1,900 1b. & % 15 0 0
1 Cost of erecting and fitting up .. ) . . 3 » 40 0 0
I Cost of tarring after fitting up without scraping .. e e 3 00
Total cost per ton of main girder fitted up on the
bridge complete as . 0 & se 317 0 0

Note.— 8= 12 rupees.

A ssTrAcT estimate of the cost.

Quantity Particulars. ’ Rate. l Per ‘ Amount. | Total amount.
RS. A..P.| ‘RS, A, p.
7 % 14 | Tons of main girders fitted up on bridge 317 0 0 Ton. [31,060 0 0
Total of main girder thoughout the bridge .. 31,060 0 0
3

o, T oE
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girders for th

e iron superstructure of

the proposed Irrity bridge.
Weight of
Class. Description of work. e, 3 lgm.no“ Total weight
}:;:; detailed | under each
iro;.xmwtsrfko.x: e
lst .. | Angles and flats .. - .. Pl e,
racing plates, 128 Ib. i e E i
Nl R 2 249
Te : A 240 x
Total of the first class .. | .. 6-234
2nd. .| Patent weldless die forged link bars
Do. do. do. 8o riagen
Total of the second class ¥t e 2:240 l
8rd.. | Plates and fees (1680—114) .. o ‘
Lateral and wind bracing =~ .. .. 199
Total of the third class ,—_,—. 3-486
4th ., | Rivets in top boom 25 b 00
Do. in web compression o 5 4 ?gg
. !' .
. Total of the fourth class l __ 410
Sthi.(Steel pins o5 - L. ;. 3 | |
.o ! 630
Total in the fifth class iy 630
6th..|Castiron .. .. 90
.. . .. . .. i 1.690
Total in the sixth c.zlass 47 i — 1:690
Total i in gi B
S | 14000
Carcuratiox of percentage of each description of work to the total weight.
.
e 1
(Class. Description of work, c‘a‘cglﬁ?\?iggd i P::fieonsﬁigr
by the total | each work
weight. [ to!:'? <
st .. | Angles and flats .. i 6-234 |
2nd. . | Patent weldless die forged link bars 1;:24 5
| & | 01525
3rd - | Plates and fees and lateral and wind bracing 1g'486
am, IRivets e o it
e o | 0410
5th .. | Steel pins .. 5 13 .639 o
6th . . | Cast iron 2 o i
* 1-690 y
' e 0-1151
Total of all th e
e percentages o 1:0000

RAA A A
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Cosr price of the following different

description of iron work in the proportion they occur ina
ton of main girder.

Amount : :
io i . s Amount in Total
Ratio in e : Rate. Per in decimal
o, Description of materials. oL £ £, amount.
£ s d £ 0 & £ s d
Cost of Materials.
03891 | Angles and flats g 70 0| ton 2:7237
01665 | Patent weldless die forged link bars 16 0 0 » 26640
02384 | Platesandfees.. = v s ve e 810 0 » 20264
0°0476 Rivets .. .o e . . . 12 0 0 ”» *3672
0-0476 | Steel pins 5 i s . i ot Sl » 15708
0'1278 | Cast iron N o RS B L e " 1-2780
1-000 Total cost price of the above per ton .. 10-6301 10 12 1 1012 1
Charges in Workshop.
5 0 0| cent. 010 5
X:&t:g o 116 0| ton. 116 0
Rivetting 011 o 59 0 lé g
Painting % o <o . 0 6 0 » glo :
Tools, stores and general charges .. L %
Total charges in Workshop per ton .. 513 b
a5 oy Sin
Toiopd ot 8‘rd;!‘ir!\g;:l.“ldnTl:.I o 16 5 6
APPENDIX B.

Derairs of cross girders for the

~

seven bays in England as well as the charges on freight, &e., from

England to Tellicherry and then to site of work, and also cost of putting up position

on the bridge.

Note :— £1 = Rs. 12.
5 et e
Quantity. Item of charges. Rate Per Amount. | Total amount . -
£ s d RS. A. P. RS, A. P
1 Cost of materials in England as per over-leaf 1 g 2 g ton.
1 Freight and prima o . . g %
1 Insurance .. e AL »
1 Shipping .. .o e
Total .. 1517 6 206 0 0
4 10 0 0
1 Cost of landing .. 1 e g v
1 Cost of carriage from Tellicherry to Irrity ge s
site(27milea),st4apm_mpermrt ¥ ve Py 1600
1 Cost of erecting and painting .. $
Total cost per ton of cross girders and fitted on the S
bridge complete . v Gx = ¢ v
Asstract EstiMaTE.
Quantity. Particulars. ] Rate. l Per \ et Lrlal Sisoans.
8 o 4 RS, A, P, RS. A. P.
7 X 3 | Tons of cross girders fitted up on bridge 263 0 0 ton. |5,523 0 0
Total cost of cross girder throughout the bridge 5,528 0 0
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_ -WARmcm
DATAforthmdthm *u,w Derartvrxt.
i Fﬂadmmhth’m“pwmtmoftho

I e Weight of
il LA . Description of work. e por | Welght of ach | Toal weght
for iron work in 'wk in seven in o
- M . i "'- 1
ot |Angleandfets .. 0350 Towe: Tox
&d"‘ﬂ .. - B P . 2 2
mmﬂmbom Rge7 £0 - TRes i el %.3‘,’%
Lotal weight of 7 cross girders in on truse . 0025 0196
i AL .. 8‘42
Carc
ULATION of percentage of eaoh d:mmm N work .k
o seven cross
total °‘8tmtho|emenerougxrden. gt 1n. ouck doy 4o fhe
C Dencititicn of Lol Weight of each | P,
¥ s oy ratio which ouch
_ weight, eh:bto:“ e
1st .. | Angles and flats 5%
e 2:45
nd ... | Plates 5 i g8
.o . o .. ® e .775 o.
3rd Revets and bolts 1t 3.‘1135 %
- PP b e - 0:057
Total of all percentage 1
‘000

000111‘ in

Rat.:g in Descripti
g escription of i
P of materials, Rate Awmount
- Per | in decimal| Amount in Total
| = af‘l of a £, £, amount.
R ol s
: pe 71 .
g_ggg %m' PRI 2 : 8 8 ton 5:370 £ s 4 F R A
otal cost price of the abovoperum 1810 0 ,v: gg:g
= e Pirkeiop. *» . 8125 il gl § 386
11;1:?15 S e L S 5 0 0/ cent.
Painting o 2 o o (11 lg 8 e (l) 12 g
Tools, stores,andgenenlcbugm ¥ it B, A 253
= o » 2 5 0
Total charges in workshop per ton ~ > T
Total cost of i
oy et ucalt e " | —
% oyl 13 0 0

Dara for the determmatwn of tho

Railway pattern) delivered wrought

MALABAR CIRCLE C.
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running foot of old rail (Madras
and put np on the }t:nty bridge as Stringer beams.

‘Total
, Quantity. Ttems of charges. \ Rate. \ Per Amount. amount.
RS. A. P. .Al.rl RS. A. P
Running feet of old rails at 63 Ib. Per 08 0| rg.ft | 611
sy :euhmglmd.ﬁvendammrndwm
) : 2 c:ﬁ.“,‘,},":ﬁ“’;};“ s v o.hmttolmty 16 5 o| each 30 10 0
&E i { T‘;;"g:;‘,“"“““‘ﬁ'&,?‘*‘“‘” luednpn 2 0 0| ton 20 0 0
g .!mdge%mved workman
»., m dnnmg holel and dﬂ“&‘d
i 1 Tﬁmspermummsm without seraping . 100 » }, 2 ‘;
Totn.ldnooct of old rails erected and fixed complete per s > 103 6 2
w&ﬁf p?mbnndnmyg! t of old rail as measured on the ;S
bridge.
APPENDIX D.
Mr. Maylor’s Estimate.
I{Q‘f‘ Particulars. Amount. Total.
)y £ 8 d RE A P
& 1. Cost of F.O.B. .. : 9 10 0
2. Freight and pnmage . hg 24 0
3. Insurance . : 0 3 6
4. Shipping 010 0
Total 22 4 6
(£22-7-6 X 13 Rs.) v . § 200 0 O
5. La.ndmg ; . v 10 0 0
. 6. C . : . 15 0 0
& 7. Erectmg and pamtmg . 43 0 0
b Totsl .. 358 0 0
ZL e an—
APPENDIX E.
ju\l General Hyde’s Estimate.
Ilt\re;n Particulars Amount. Total.
£ s d. - R Sy
1. Cost of F.O.B. .. s 15.10 .0
2. Freight and pnmnge oa . 2 4 0
3. Insurance . 0386
4, Shipping i . 010 0
Total 18 7
(£18-7-6 x 13 Rs) . > 238 0 0
. 5. Landing . . 7 . 10 00
6. Cartage . g5 - . . 15 0 0
|  F Erecting, ﬁttmg up and pamtmg <0 - d 90 0 O
Total 33 0 0
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APPENDIX F.

General Hyde’s Estimate for steel rolled Stringer beams.

Item :
No. Particulars.

1. Cost of F.0.B. o
2. Freight and primage . .
3. Insurance b o
4. Shipping

Total
(£15-7-6 x 13 Rs.) S
5. Landing 3 . s

6. Cartage e SED
7. Erecting and painting

Total for 30 tons Rs. 245 xX30 .. 7400 o

—

APPENDIX G.
Asstract statement showing comparative costs of bridge superstructure erected

Particulars.

1. Mr. Anderson’s estimate for the whole, of
the iron work in trusses, cross girders, and
bracings with an all-round rate of £16-6-0
per ton for F.0.B. as per appendices A
and B, Rs. 307 x 170 tons : 5

Old rails as per appendix C, 33 tons at
Rs. 103 .. s S o .

2. Mr. Maylor’s estimate for the whole of the
do. do. do. as per appendix D

Rs. 358 x 170 .. o - -
0Old :;-ails as per appendix C, tons 33 at Rs.

10 . o T LR Y S

3. General Hyde’s estimate for whole of steel
superstructure at an all-round rate of
;155105-10-0 as per appendix E, Rs. 353 x
General Hyde’s estimate for String.»er bear.n.s
rolled steel 30 tons at £12-10-0 as per
appendix F, Rs. 30 x 245 i i
Cost of establishment for two months (addi-
tional time required to complete the ereot-
ing of rivetted superstructure) at Rs, 1 ,263

per mensem o - i%

Amount. Total.
£ s d RS, A, P.
1210 o
2 4 0 5
0 3 6. -
010 o o
5.7 6 21
199 0 o L
.o 10 o o '%*’f
15 0 o £
21 0 o
Taotal i 245-—0— o
0

———

complete,
Amount.  Total.

RS. A. Xy RS, A, P.

52,190 0 0

3,400 0 0
— e 55,590 0 0

60,860 0 0

3,400 0 0
S, e 104:960. . 0.0

52,950 0 o

7,400 0 o

2,626 0 0

T e LN G2 R 0% B

—_—

: No. 120.
Referred to the Public Works de

2. It is observed that the plans and estim

partment for early remarks.

ates for these bridges were approved

and sanctioned in G.0., dated 2nd Jupe 1884, No. 1373 W.

(By Order.)

Mabpras, (Signed) M. HAMMICK,

9th June 1885.
To the Public Works department.

Ag. Under Secy. to Qovt.

I e a—

————

——
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to Government, Public
From (] . W-STEWART, R.E., Secretary dated Ootaca-
e l?:eclleJ ?.Eeﬁt, to the Chief Secrefary to Government,

4 mund, 15th June 1885, No. 231 E.

i blic Works
Your endorsement, No. 120, dated 9th June 1885,* ref to the Pu

the reply
department, for early remarks, Pro.
* Received 15th June 1885. of the District Board, Malabar, to

> - 1 over
ceedings, No. 183, L.F., dated 19th May 1885, relative to iron work’ ke for bridges ove

th i erum ivers. '
L Mot g o
of State uesrt?;: et]lllgt iron work of the design originally indent flice at Madras,
3. Th pe: must be examined by the technioal branch ©% 0% S despatohed to
S0 B . telegram to the following <
but meanwhile I would advise that a
the Secretary of State :— : o
inancial, Stores, of 9th April 1885. tion.
:: b L d .Nu;plo} gf.‘?x:o‘;lmv‘vl,ork for bridges pending \ pt of furtbef Oomm_nal ‘:1:1::811 -
. x I . t h e .
concurred in, the detailed reasons can be sent home by blic Works department.
5. The matter will be regarded as urgent in the Public

—_—

Order—dated 19th June 1885, Mis. No. 337 L.F., Financial. .
Ordered that the following telegram be sent to the Secretary of State .for India:—
« Chelys (your Financial despatch No.) 6 dirutu (9th April 1885). Vexavi ( P'lea;;ge sus-

pend suppl){ of) iron work for bridges mulgeo (pglidmg receipt of further communication™).

(True Extract.)

"'(Signed) ~ E. F. WEBSTER,
Chief Secretary.
Copy to the President, District Board, Malabar.

Reap—also the following paper :—

Memorandum by the Secretary to Government, Public Works department, dated
. Ootacamund, 22nd June 1885, No. 255 E.

: S . 20
ing ferred under Financial department endorsement, No. 120,
B a5 and in continuatiomsef this} office No. 231 E., dated 15th Juno
(]igtg’ the undersigne:i has the honor to submit the following remarks. :
0:) ‘ int at issue between Mr. Anderson, the District Board’s Engineer, and
G ene;z;l '1}‘:1{1;(1[;01;; xvhegher the design worked out by the former, a Whipple-Murphy
x )
girder bridge, ity and Merumpoya bridges in the Malabar district.
adopted for the Irr"t) :(;l agrees with Mr. Anderson as to the difﬁcl}lties .likely to be
3. The }lnde;:;g]n rivetted girders at sites such as those of the bridges in question ;
ex(}l)eixl'le}lceitlgv‘;re ofgany peculiar difficulties in procuring in England the link and
he is not ¢ :
8Jiln-coennections of Mr. Anderson’s design. tivel futed th
P the undersigned that Mr. Anderson has entirely refute e
bi %I I: arI;Ii)::;s t(t)ohis design, although this office is not in.a position to offer an
objection
: i uoted. :
=z ungn ;: .to (:l}::ef::jle:}glt a steel girder is proposed by General Hyde and Mr. Batho ;
LIt is

. i touched upon by Mr. Anderson) it may be
and with respect to this (:1 pg;nstt;(;twould invol\I:e stil{ more risk than that of iron
remarkel that the fe"“il“.“%iagle to a more rapid process of oxidation than iron ; and
girders. Further, stee lse vil, which will be intensified if steel be used in such places
thatthlm]bxh?:i:i z:,fb i;’é’u;mpos%d bridges, where supervision and over-hauling will be
as the localities

infrequent and perfunctory.

or a rivetted bridge in steel, as recommended by the latter, shall be

cLuti R R L s

o



Chicf Seeretary.

To the Preadent, District Board, Malabu
Public Works departmemt
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G.0., 16th July 1885, No. 477 L.F.

Local Fund Bridges.

Ordering that the Secretar f
addll'(es?ed on the subject of theysu;plyStgfteircl;xel
;I()arlai) a:.r the Irrity and Merumpoya bridges in

S TG s o sty

GOVERNMENT OF MADRAS.

JUDICIAL DEPARTMENT.

Reap—again G.O., dated 9th January 1885, Mis. No. 52, Judicial.

Reap—also the following papers :— : .
From the Inspector-General of Police, dated 22nd March 1885, No. 1593-A.
From do. do. WG e o g SB1E8 '
From o do. do. Ry T iy Ly R OBE
From do. do. , 23rd April ,, , 2233.
From do. do. , 16th May. , » 2640.

From Colonel H. D. CLOETE, Inspector-General of Police, to the Chief
Secretary to Government, dated Madras, 15th April 1885, No. 2087.

Having completed my inspection of the police in the districts of Ganjam, Vizaga-
patam, Jeypore, and Goddvari, I have the honor (for easier reference) to embody in
this letter the several recommendations regarding the reserves I have made in the
reports already sent to you, and which recommendations meet with the approval of the
different Agents and District Magistrates :—

At Chatrapur, T recommend the abolition of the present instruction reserve,
and in its stead a permanent reserve of 2 head constables and 30 consta-

. bles to be armed with sniders.

At Baliguda, an increase of 20 constables to the present reserve.

At Kimedi, an inspector to be placed in charge of the reserve. A pensioned
jemadar or havildar, who knows drill thoroughly, should be selected.

At Parvitipur, the present instruction reserve to be abolished, and in its stead
a permanent reserve of 1 inspector and 5 head constebles and 50 constables.

At Jeypore (Koraput), an increase of 3 head constables and 31 constables (one
man as a bugler). :

At Vizagapatam, the present instruction reserve to be abolished, and in its
stead a permanent reserve of 9 head constables and 31 constables (one man
as bugler) should be ostablished. The cavalry pattern breech-loading
sniders are in use with this instruction reserve. .Lines would not be
required ; the arms are lodged in the old native infantry barracks.-

9. All these reserves should, if possible, be armed with the artillery pattern
breech-loading snider with sword-bayonet. If the Government will be pleased to
accede to my proposals they will, in a very short time, have thoroughly reliable bodies
of police capable of dealing with any disturbance likely to arise in hill tracts. The
concentration of any three or more of these parties of police on any given point will
be sufficient to quell any rising of hill tribes ; the men will be in a great measure
acclimatized and accustomed to hill work, and (as has already been proved) capable of

making long and rapid marches without transport or commissariat, The employment
of military necessitates both, and in a fortnight half of them would be prostrated with
fover. I can recollect the time when the northern division had part of an European
regiment, two batteries of artillery, and seven or eight regiments of native infantry.
Now it has one-and-a-half regiment of native infantry, and a half-armed, half-drilled,
half-desciplined, and numerically weak police to do all that the former strong force

was expected to do. I leave it to the Grovernment to consider whether this state of

P W A i
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GOVERNMENT OF MADRAS,
JUDICIAL DEPARTMENT.
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ReAp—again G.0., dated 9¢p, January 1885, i No. 52, Judicial.

Reap—gjg, the following Papers :—
From the Inspector-General of Police, dateg 22nd March 1885, No 1593-A
do. do. rd ' ;

From e 28 1612
o do, do, e , 1668,
From do. do. " 23vd App " i g4 2988,
From do. do. »  T16th May Wy 2640,

From Colonel H. D. CLOETE Inspeetor- : :
Secretary to Government, dat,ted Madras, ?g&elzim%flggwilo t‘?)og}" Chiet
’ . o -

Having completed my jng ection of the olice ; £
patam, Jeypore, anq Godaivari,p I have the h%nore(;gpthe districts of
this letter the severs] récommendationg regarding the
reports already sent ¢, you, and whjch recommen gy y;
different Agents anq District Magistrates :

At Chatrapur, T recommend the abolitiop the ; :
and in its stead 5 Permanent reseryq of 2 he;:irezsgst;nffruct:logoreser ;0,
bles to be armed with sniders, v Al e
At Baliguda, an Increase of 2() constables ¢, the pre
¢ Kimedy, an insgector to be placed iy Ohérge f)’ £ ’iizt :etasseea::;, PR
. - Oroughly. ¢ ¢
At Parvdtz;vur,_the Present instruction reserya togbe{;b?,};iosl}llg bzns(?lfgtfti. stead
% )

. and 50 constables,

At ﬁgﬁi’; : g {Z’gﬁ’:‘;), a1 1ncrease of 3 hegq onstables gpq 31 constables (one
4t Vzéagapatam, the present Instruction TeServe to pe abolished
stead a permanen reserve of.2 head COnstaheg and 31 constah] es (one map

as bugler) should pe estal:thsl'led. The cavalry Mattern breech-loadine
sniders are jp use with thig nstruetjy, reserve, I =

required 5 the armg are lodged in the old native iufantr;lffmwould e de

Ganjam, Vizaga-

reservqs I have made in the
1S meet with the approval of the

» and in jts

'racks,

breeeh'-loading snider with Sword-bayonet, [f the Government will be pleased to

ave thoroughly reliable bodjes
ely to arise in il tracts. The

be sufficient to quell any rising of hi]] tribes ; ¢}, men will be i o great measure
acclimatized anq accustomed to hill work, and (as hag already been proved) capable of

L ] | A Or commissariat, The employment
of military necessitates both, and in 5 fortnight by of them wonld be prostrated with
fever. I'ean recollect the time when the northery division haq part of an European
regiment, two batteries of artillery, anq SCVED or eight regiments of native infantry,
Now it hag one-and-a-half regiment of pative Wfantry, and 5 half-armed, haIf-drilled,
half—desciplined, and numerica]ly weak police t, do all that_ the former strong foree

Was expected to do,
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' 3SR et following Papers

~_ : L From the InspeCtor-General of Police, dated 22nd March 1885, No. 1593-A.
& From do. do. : 2 23rd . 3 s 9 1612.

: A From ‘310' (310' » 206;11 1) VT B Gt 1668.

;‘ 7 4 K From 0. 0. PT R rd April 9233.

' ssued 2 From ~ do. do. ~» Ibth May ,,’, ’,: 2640.

[/ nel, ' From Colonel H. D. CLOETE, Inspector-General of Police, t0 the Chief -

Secretary to Government, dated Madras, 15th April 1885, No. 2087.

—_— e - Havxng completed my inqpection of the p()lice 1n the List icts o G sam Vi ¥

G.0.,, 20th J 35 o patam, JeyPOre; and Goddvari, I havé the honor (for easier reference) t]o embody in*

i uly 1885, No. 18 B this letter the several recommendations regarding the reserves 1 have made in the.

ot M I : - 1884. i reports already sent to you, and which recommendations meet with the apprdval of the
e s different Agents and District Magistrates :— ; .

‘ At Chatrapur, 1 recommend the abolition of the present instruction reserve,

and in its stead permanent resetve of 2 head constables and 30 consta-

bles to be armed with sniders.
At Baliguda, an increase of 20 constables to the present reserve.
At Kimedi, an inspector to be placed 1 charge of the reserve. A pensioned
:smadar or havildar, who knows drill thoroughly, should be selécted. |
At Parvatipurs the present instruction reserve to be abolished, and in its stead
a permanent reserve of 1 inspector and 5 head constables and 50 constables. -
At Jeypore (Koraput), an increase of 3 head constables and 31 constables (one

man as a bugler). ; .
At Vizagapatam, the present jnstruction reserve to be abolished, and in its

stead a permanent reserve of 2 head constables and 31 constables (one man
as bugler) should be ostablished:  The cavalry pattern breech-loading

sniders are 1n useé with this instruction reserve. ines would not

required ; the arms are Jodged in the old native infantry barracks.

1 o All these reserves should, if possible, be armed with. the artillory pattern

} breech-loading snider with sword-bayOnet. If the Government will be pl o

accede to my proposals they will, in & very short time, have thoroughly reliable bodies
th any disturbance likely to arise in hill tracts. The

1% of police capable of dealing with an C ( 1 . Th

X‘; ; concentration of any three oF more of these parties of police on any given point will

be sufficient to quell any rising of hill tribes ; the men will be in a great measurc |

& acclimatized and accustom to hill work, and (as has already been proved) capable of

Police Reserves | making long and rapid marches without transport ot 00 ssariat. The employment .

: | | of military necessitates boths and in & fortnight half of them would be prostrated with '
when the porthern division had part of an Eumpean :

Passin I‘d i ‘ G g
g orders on communications from th ., fever. 1 can recollect the time : . :
e of artillery, and seven of eight regiments of native infantry.
. -drilled,

Inspector-Greneral rec ; :
to the — in~ o.mmen*?mg obrtiin 3 : : batteries
and iy el Visagapatu, Jeypore i ;eI%:n ?tnt:a:‘:):e-:ndi-hali regiment of Dative infantry, and a half-armed, half
g & ¢ 6 N o desciplined, and numerically X Sk police to do all that the former strong force
| ' was expected to do. I leave it to the Government to consider whether this state of
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GOVERNMENT OF MADRAS.

JUDICIAL DEPARTMENT.

RN D

Reap—again G.0., dated 9th January 1885, Mis. No. 52, Judicial.

et

Reap—also the following papers :—
From the Inspector-General of Police, dated 22nd March 1885, No. 159 3-A.
do.

From do. ) 23rd ) 9 9 1612.
From do. do. g, 26th oy i #1668,
From do. do. » 23rd Apl’il 99 " 2233.
From do. do. » I5th May sy 2640,

From Colonel H. D. CLOETE, Inspector-Gieneral of Police, to the Chief
Secretary to Government, dated Madras, 15th April 1885, No. 2087.

Having completed my inspection of the police in the districts of Ganjam, Vizaga-
patam, Jeypore, and Godivari, I havé the honor (for easier reference) to embody in*
this letter the several recommendations regarding the reserves I have made in the
reports already sent to you, and which recommendations meet with the approval of the
different Agents and District Magistrates :— :

At Chatrapur, I recommend the abolition of the present instruction reserve,
and in its stead a permanent reserve of 2 head constables and 30 consta-
bles to be armed with sniders.

At Baliguda, an increase of 20 constables to the present reserve

At Kimedi, an inspector to be placed in charge of the reserve. A pensioned
jemadar or havildar, who knows drill thoroughly, should be selécted.

At Parvatipur, the present instruction reserve to be abolished. and in its stead
a permanent reserve of 1 inspector and 5 head constables and 50 constables.

At Jeypore (Koraput), an 1ncrease of 3 head constables and 31 constables (one
man as a bugler).

At Vizagapatam, the present instruction reserve to be abolished, and in its
stead a permanent reserve of 2 head constables and 31 constabies (one man
as bugler) should be established. The cavalry pattern breech-loading
cniders are in use with this instruction reserve. Lines would not be
required ; the arms are lodged in the old native infantry barracks.

2. All these reserves ShOllld, if pOSSible, be armed with the /artillory pattern
breech-loading snider with sword-bayonet. If the Government will be pleased to
accede to my proposals they will, in a very short time, have thoroughly reliable bodies
of police capable of dealing with any disturbance likely to arise in hill tracts. The
concentration of any three or more of these parties of police on any given point will
be sufficient to quell any rising of hill tribes; the men will be in a great measure
acclimatized and accustomed to hll]. Work, and (as has a'lready been proved) capable of
making long and rapid marches without transport or commissariat. The employment
of military necessitates both, and in a fortnight half of them would be prostrated with
fever. 1 ean recollect the time when the northern division had part of an European
regiment, two batteries of artillery, and seven or eight regiments of native infantry.
Now it has one-and-a-half regiment of native infantry, and a half-armed, half-drilled,
half-desciplined, and numerically weak police to do all that the former strong force
was expected to do. I leaveit to the Goveriment to consider whether this state of
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Submitted to the Superintending }CnginwrF
Circle for orders, with reference to Para. 2019 of the
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Executive Engineer.

No. % Dated [M[%Sé

Returned to the Executive Engineer for necess: ary

action as per orders noted within.
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Para. 2019.
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Report of the Survey of Stores which bave
become unserviceable,

‘z% Dated 4@1884

Submitted to the Superintending En omeer

Circle for orders, with reference to Para. 2019 of the

Ezecutive anmeel

’ ' 4
No. % Dated LMISS#. E

Returned to the Executive Engineer for necessary

action as per orders noted within.
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

General.
Account,

Reap—the following letter From W, B. pEWINTON y Esq., General Superintendent,
Public Works Stores, to the Superi

ntending Engineer, V Circle, dated
Madras, 2nd March 1885, No. 1396 8.

e

I bave the honor to forward, for submission to Government, indent, in
triplicate, for stores required from En

gland by the Superintendent, Madras Harbour
Works, for use in reconstructing the damaged portions of the harbour, together with
explanatory note.

2. None of the articles required by the Superintendent are available in the Public
Works Stores, neither do the

Y appear in the listg of surplus stock of the Madras or
South Indian Railways.

4

- —wacvanhs 2 and 8 of Mr. Thorowgood’s letter
pia = SR ha nnssible
tO ODtai1n Luou - -

which he has applied. In the EVENt OX 1y oy ..
out of this indent,

R s

—

- —

ENcLosurgs.

ExrLaNATORY note to accompany indent from Superintendent, Madras

Files of sorts.—These are not
Europe manufacture of bad quality,

Portland cement.—~That made at the Madras cement works cannot he supplied in sufficiently 1
large quantities of undoubted good quality to admit of jtg being substituted for English cement,
uch cement is, however, being received from the local works, English Portland cement can be
™ AN purchased locally at Rs, 42 per ton, and the country

/L -made cement at Rs, 40 per ton.
- i i ; » et 2 Leather belting.—Can be had of local manuf:

& - . / % <\

WA /(('6.54/ »2/ F i “”{

Harbour Works.

i
made in India but are obtainable in the local market of s 2

kl/’/ é/‘«)‘*"l'/("

‘ ) : acture but of hide imported from Europe.
; Country hide belting soon becomes unserviceable, and twistg and warps when dried after wetting

y y ‘ in the rain. English made leather belting preferable both on account of economy and durability.
ik or svas : / it (Signed)  W. B. peWINTON,

General Snperintendent, Public Works Stores.

——

From F. N. THOROWGOOD Esq.,, M. Ixst. C.E.

’

to the General Superintendent, Public W
1885, No. 4 8.

I have the honor to forwar
required upon these works,

> Superintendent, Madras Harbour Works,
orks Stores, dated Madras, 24th Febrnzuy

d, herewith, an indent upon England for cement and other articles 4
which indent is supplemental to that of 15th October 1884, —
' 2. Items No. 1to No. 39 are simply files, which I find very hard to get of good quality
here in Madras; but I would ask a special note to be made that, possibly, the necessary files may
- be obtained from Colombo harbour works, and I only await a report as to whether what is for
b sale at Colombo is of a new and serviceable quality.

3. I apprehend it will not be i

flicult to cancel g portion of t
found that the necessary files are obt

his indent if it be afterwards
ainable from Colombo.
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GOVT. OF Mapgas,

———

PUBLIC WORKS DEPARTMpnpy @

——

-

Lertee to the Right Honorable |

the Secretary of State for

India. ;

No. ;. . dated 12th Mar. 1885,

L]

Forwarding supplemental indent for stores
required for the Madras harbour works and

requesting that the supply of files already asked
tor may be deferred,

Y GENERAL.
ACCOUNT.

@bt of {1885} g¥ladrus

PUBLIC WORKS.

Dated March, 12th.

Recd, Enel. ke

G.0.,12th March 1885, m

P LR g R RRaty VA, TR

DTN, G S T s )

MARCH.

Madras Harbour Works

Supplemental indent for stores for the —,

ordered to be forwarded to the Home Goy-
ernment.

 g—
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

General.
Account.

Reap—the following letter From W. B. peWINTON, Esq., General Supgriutendent,
Public Works Stores, to the Superintending Engineer, V Circle, dated
Madras, 2nd March 1885, No. 1396 8. :—

1 bave the honor to forward, for submission to Government, indent, in
triplicate, for stores required from England by the Superintendent, Madras Harbqur
Works, for use in reconstructing the damaged portions of the harbour, together with
explanatory note.

9. None of the articles required by the Superintendent are available in the Publie
Works Stores, neither do they appear in the lists of surplus stock of the Madras or
South Indian Railways. ;

3. I beg to invite attention to paragraphs 2 and 3 of Mr. Thorowgood’s letter
No. 4 8., of the 24th instant (copy enclosed), in which he states that it may be possible
to obtain many of the files now indented for from the Colombo harbour works; to
which he has applied. In the event of his doing so, the files will have to be struc

out of this indent.

LETTER to the Right Honorabie

_ the Secretary of State for
. : India.

—_—

e Sk R L W S

Tl
it

ENCLOSURES.
ExrLANATORY note to accompany indent from Superintendent, Madras Harbour ‘Works.

Files of sorts.—These are not made in India but are obtainable in the local market of

Europe manufacture of bad quality.

Portland cement.—That made at the Madras cement works cannot be supplied in sufficiently
large quantities of undoubted good quality to admit of its being substituted for English cement.
Much cement is, however, being received from the local works. English Portland cement can be
purchased locally at Rs. 42 per ton, and the country-made cement at Rs. 40 per ton.

Leather belting.—Can be had of local manufacture but of hide imported from Europe.
Country hide belting soon becomes unsepqceable, and twists and warps when dried after wetting
in the rain. English made leather belting preferable both on account of economy and durability.

(Signed) W. B. peWINTON,
General Superintendent, Public Works Stores.

4 »
No. ., v dated 12th Mar. 1883,

.

From F. N. THOROWGOOD, Esq., M. Inst. C.E., Superintendent, Madras Harbour Works,
to the General Superintendent, Public Works Stores, dated Madras, 24th ¥ebruary
1885, No. 4 S.

1 have the honor to forward, herewith, an indent upon England for cement and other articles
required upon these works, which indent is supplemental to that of 15th October 1884.

2. Ttems No. 1to No. 39 are simply files, which I find very hard to get of good quality
here in Madras; but I would ask a special note to be made that, possibly, the necessary files may
be obtained from Colombo harbour works, and.l only await a report as to whether what is for
sale at Colombo is of a new and serviceable quality-

3. I apprehend it will not be difficult to cancel a portion of this indent if it be afterwards

le from Colombo.

ForW"ll:(li
arding suppleme
PR found that the necessary files are obtainab

required for the Madr
requesting that the sy
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Supplemental indent for stores for the —, ;
ordered to be forwarded to the Home Gov-
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‘Civil Engineering College. 4

Approving of a draft notifieation embodyin |

; he propwfs approved by Government in conE ¢

nection with the reorganization of the —.

Y e




16ra Jury 1885, No. 443, Epvcariosar.

——

(2) Engineer Subordinates.

Vacancies in the overseer grades of the Public Works establishment will be filled by passed
men bx; tl;a o:;ler of ment.h likml' t(:o each ontnn:h ixamination, notice will be given of the
number of such appointmen ely to become available for eompetition b then entering
betch of candidates. b

23) Other elasses.
Surveyors.

There are no permanent appointments available in the Public Works establishment for
surveyors only ; but, when the services of temporary men are required for ial surveys not
undertaken by the Public Works subordinate staff, the officers in ohu-ﬁe are to select
for such employment only passed surveyors of the Civil Engineering College. .

Draughtsmen.

Certificated students of this class will be appointed to the Public Works department as
draughtsmen and estimators as vacancies occur. e course of instruction having been extended
and the standard for certificate havm'i been raised, passed students under these rules will be
;ntithfatd to the improved salaries for the different classes of draughtsmen which will be notified

ereafter.

Nors.—It is the duty of the Principal to render all reasonable assistance to passed students, who have failed to obtain
a footing in the Public orks department, in seeking employment under Local and Municipal boards and other agencies.
With this view, lists of qualified men, with remarks as to their attainments, conduct, &c., will be circulated annually te
Inml“m:‘?hd boards snd municipalities, with recommendations that they may be employed in suitable posts when oppor-
tuniti er.
Articee X1,

General.

(1) Students in the Civil and Mechanical Engineer classes are expected to appear for the
B.C.E. degree examination, but they are discouraged from appearing until they have completed
the three years’ theoretical course.

(2) All students must provide themselves with the text-beoks in use and with the necessary
apparatus, instruments (except surveying instruments), &. They will, with the exception of
miYitary students, be non-resident. .Stnct observance of the standing rules of the institution as
regards attendance, discipline, &c., will be expected from all.

(3) Students during their ractical course shall not be under the supervision of the Principal
of the College, but officers under whom they are serving will be required in the Public Works
department to furnish to the Principal half-yearly reports of their progress in such form as may
from time to time be prescribed by overnment.

Orper—dated 16th July 1885, No. 443, Educational.

The draft notification is approved and will be published in three suecessive issues
of the Fort St. George Gazette. The reference suggested in paragraph 4 will be made
in the Revenue department.

(True Extract.)

. E. F. WEBSTER,
Chaief Secretary.

To the Public Works department.

,» Revenue »

»
»

Mili e
Dirednrt?ty of Public Instruction.

Exd. J. Wright.
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8 16t Jury 1885, No. 443, EDUCATIONAL.

ghall be issued under the signatures of the Principal of the College and of the Director of Public
Instruction, in proof that the student concerned has satisfactorily completed the pregeribed
practical course.

(b) A candidate who has failed to obtain a certificate from the Board at the final examin-
ation may appear before the Board for examination at any subsequent year, provided he is certified
to have put in the necessary attendance at the college and pays a fee as follows :— ;

RS. A. P.
Civil and Mechanical Engineers 55 e i
Engineer subordinates .. b ey Pk i .
T T R Nt L ¢

(0) Tth of the candidates so passing shall be published in a separate list, and they
shall simply be declared to have satisfied the Board of Examiners.

AvrticLe VII.

Thejollohmg scholarships and prizes are allowed for students during their college course :—

One scholarship of Rs 30 per mensem tenable for three years, to the candidate who passes
first in the admission examination for the Civil and Mechanical Engineer classes; to be forfeited
for misbehaviour or other good cause.

Two scholarships of Rs. 10 per mensem each tenable for two-and-a-half years, to the two
candidates highest on the list in the admission examination for the Engineering Subordinate class.
These scholarships shall, however, be reawardable after each annual examination.

A gold medal of the value of Rs. 120 will be awarded to the student who passes first in the
final examination for Civil and Mechanical Engineers. :

A gold medal of the value of Rs. 60 will be awarded to the student who passes first in the
final examination for Engineer subordinates.

Silver medals of the value of Rs. 10 each will be given to the student who passes first in the
final examination in each of the other branches.

ArticLE IX.—PRACTICAL COURSES.

Civil and Mechanical Engineers.

During the final year of practical training on works, subsistence allowance of Rs. 50 per
mensem for Europeans and Eurasians and Rs. 25 per mensem for natives will be granted. Such -
allowances will, however, be contingent on the good conduct and satisfactory progress of the
student under instruction; and on proof of misconduct or idleness the allowances may be cut
down or withdrawn altogether by the officers in charge of the works.

Engineering Subordinates.

As in the case of the Civil and Mechanical E_ngineer pupils, no fee will be exacted during
the workshop year ; and during the year of practical study on works stipends will be granted of
Rs. 30 per mensem for Europeans and Eurasians and Rs. 20 per mensem for natives, subject-to
the conditions of good conduct, regular attendance, &e.

Soldier students will, during the workshop course, draw pay, rations, and clothing from their
regiments, and the stipends preseribed for the theoretical course. During their year of practical
training on works, they will cease to draw those allowances, and will be brought on to the Public
Works department scale of establishment as apprentice overseers, drawing the pay and allow-
ances laid down in the Public Works regulations.

All scholarships and other allowances during the practical course will be debitable to the
Department of Public Works.

ArticLe X.

Prospects of Students.
(1) Civil and Mechanical Engineers.

One appointment annually as Assistant Engmeerz 3rd grade, in the Public Works depart-
ment, will for the present be conferred on the student highest on the list at the final examination,
who has also obtained the Degree of B.C.E. To those next on the list appointments as super-
visors, 2nd grade, will be offered, in order of merit. The number of appointments to be so
awarded will be in proportion to the requirements of the service, and will be fixed by the Chief
Engineer. The number so determined on will be announced annually, at least six months before
the final college examination. Itis to be understood, however, that all vacancies in the super-
yisor grade will not be filled by sel.ectmn from the most distinguished of the passed students of this
olass, as a portion of such vacancies must be reserved for the best qualified subordinates of the

overseer grﬂdﬁ,-
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(2) Engineer Subordinates.

Vacancies in the overseer es of the Public Works establishment will 1
men in the order of'merit. g;'.gr to each entrance examination, nzl:io;n wxﬁe bﬁen:':{ l(:md 3 .
Bumber of such appeiatments ikly o besomo aailble for competition by th thon. enteing 7 ' GOVERNMENT OF MADRAS.

batch of candidates. s
(3) Other elasses.

Surveyors.

There are no permanent appointments available in the Public Works establishment for
surveyors only ; but, when the services of temporary men are required for special surveys not

EDBCATIONAL DEPARTMENT.

Soderiuken by the Bublic Works subordinate staff, the officers in charge are instructed '
for such employment only passed surveyors of the Civil Engineering Corﬁ:ge. 2 g .eled, _ i Reap—the following paper :—
Draughtsmen. 1 Ly | Memorandum by the Chief Engineer, Public Works department, dated Ootaca-
S Cﬁrtiﬁcated students of this class will be appointed to the Public Works department as i | ~ mund, 9th July 1885, No. 345 E.
ughtsmen and estimators as vacancies occur. § imstruoti : | ; o
and axe standatxl-d forl certificate having been mised? pem :1;3;120?133:;8325:):?; ‘::irl‘ld(:bg i ‘- Wlth advertence to G.0., dated 4th October 1883, No. 670, Educwt}!mal, and 4
entitled to the improved salaries for the different classes of draughtsmen which will be notified . No. 1640 W., dated 1st July 1884, the undersigned has the honor to submit, for the ; ’1;
hereafter. i approval of Government in the Edueational department, and for publication in the For? =9
Whotomgvy e ety of o0 Exincyet e by s gy, passod students, who have failed to obtain | St. George Gazette, a draft notification embodying the proposals approved by Govern-
R g achon li"‘;‘; q“:; ﬁ’?d"mf"‘;n"my with remarks ﬁidlt;ﬂ'l)e‘i.;‘m:t:lilme:enu, m;‘:lt c‘t"“;:f:.l’:‘nmﬂgr:n“gnﬁe:n:sﬂgez :' ment in connection yith the reorganisation of the Civil Engineering College, Madras.
e e g musicipalities, with recommendations that they may be employed in suitable posts when oppor- b 2. The draft notification has been drawn up after much careful consultation with ‘
Awerin X1 ;E the Principal of the College and the Director of Public Instruction. o - 4
Cooral: ?\ 1?; Under article X,  Prospects of students,” it is considered that something - j
> P - 2 ' i3 may be added respecting the prospects of employment in the Revenue Survey depart- :
(1) Students in the Civil M;ld Mechanical Engineer classes are expected to appear for the .§ i ment to be held out to passed surveyors and draughtsmen. There has, however, gn %
B.C.E. degree examination, but they are discouraged from appearing until they have completed & 0 ] so much delay in the issue of the notification, from unavoidable Ccauses, that the :
the three years’ theoretical course. 11§ i [ e | . ) ! causes, - that the
- . - Y z TR undersigned is unwilling to delay 1t further by references to the Superintendent,
(2) All students must provide themselves with the text-beoks in use and with the necessary £ Revenue Surve A N
apparatus, instruments (except surveying instruments), &e. They will, with the exception of \ it : v ) . ' S . ' : i .
ilitary students, be non-resident. trict observance of the standing rules of the institution as 14 ! 4. Tt is thought that the notification may be published at once ; and that, after.
regards attendance, discipline, &c., will be expected from all. (= its issue, the suggested reference may be made to the Superintendent, Revenue Survey,
(3) Students during their ractical course shall not be under the supervision of tha Principal & ‘ - either by the Educational or the Public Works department ; any addition which may
of the College, bit officers under whom they are serving will be required in the Public Works {8 ( %j be approved being subsequently published as an addendum to article X.
department to furnish to the Principal hali-yearly reports of their progress in such form as may ! | & : ‘
from time to time be prescribed by Government. 5 A (Signed) J. SHAW-STEWART, Col,, R.E,,
& ' Chief Engineer, Public Works Dept.
Onpea—dated 16th July 1885, No. 443, Educational. i & Prouomoss: ;
The draft notification is approved and will be published in three suecessive issues 2 | NOTIFICATION.
of the Fort St. George Gazette. The reference suggested in paragraph 4 will be made ) ;
5N The following eode of rules relating to the constitution and work of the Madras Civil

in the Revenue department. i ng
Engineering College, the subsequent training of students, and their selection by the Department

of Public Works, has been sanctioned by Government and will have ‘effect from 1st January

1886 :—

Preamble.—The college, which is affiliated to the Madras University, will afford theoretical
and practical instruction 1n subjects q g Europeans and Natives of India for the profes-
sions and callings set forth in article I1I, in view of fitting them for employment in such
capacity by Government, by Local and Municipal boards, and by other agencies.

Students passing the hl%lel" course in engineering are at the same time prepared for the
B.C.E. degree of the Madras niversity. s

(True Extract.)

E. F. WEBSTER,
Claef Secretary.

To the Public Works department.

,» Revenue »

»  Military

,, Director of Public I’l'lstruction. ArticLe I.

e A T I A T S S

The responsibi 't{ for the discipline and management of the college is vested in the Principal,
under the control of the Director of Public Instruction.

Exd. J. Wright.
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three Muhammadans are not within the first fifteen

order of merit from the other ualified candidates. Before joining the college, the candidates
chall inform the Principal whether they intend to be eivil or mechanical engineers.
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Arricie I1.

. All final examinations will be conducted by an ind
ing of a President and two members, to be appoint by Government for a term of three
years. They shall receive such remuneration as from time to time be fixed by Governmenit.

When n , the Board may, with the sanction of Government, loy assistant iners.
The decision o; e Board of Ex’;mmm in ot mf :1{ oo

to the qualificati studenta appeari
for examination shall be final. The names of all ltndnug deolmdml‘:yotho ﬂmz h:v‘:a p...:ﬁ
a final examination shall be published in the Fort 8t. George Glzette.
The classes to be formed are—
(1) Civil Engineers,
(2) Mechanical ineers.
. (3) Engineer subordinates,
(4) Surveyors.
(5) Draughtsmen.
(6) Sub-overseers, Maistries, and artizans.

dent Board of Examiners, consist-

Arnicre IV.
(1) )  of students to be admitted
the Civil and

it Bngineseing alimally wil}} for the grmoent be limited to 15 in
A : » : M’ t : : ] ( 5 i
subordinates  to 15 in the class for surveyors ; to 20 in.the clas, tfzrddr:x:;ll::uﬂ:: Wi
# N.B.—These numbers will be Liable to reduction,

s it el o e “d'ﬁdl will be notified one month before the entrance examination,

. to meet requirements,
The number to be admitted to the other classes will be notified v

A ly. Admission shall be
onoe a year, (1) For the Engineer classes, on last Monday in :n“ 3.(2) for the w
st;l;%r;hrymte ehmes; on first Monday in August; (3) for theyjunior d..“’u’!.m last M;:ndn;p;;
(2) Candidates for admission to the Civil and Mechanical Engincering & be
ggtween J ;gtzstﬁf 17't l;mdji g to thoﬁlfmm’ subonslicisteclass betwoen 5] nfmll:tmd
years, an e other elasses between the f 16 Jears § December
preoedipgqil;e year of admission. : v bt 2?» -l o 0. X
(3) Candidates for admission to the Civil and Mechanical Enjinieering classes must produce
a certificate of having passed the first examination in arts of the oe of mylgtherplndim
University ; to the l‘n‘qg‘:«:mng subordinate class, a certificate of having passed Matriculation
examination of the s_or any other Indian University ; to the surveyors and draughtsmen
classes, except when specially exempted, s certificate of having passed the Middle School
examination. For the sixth class selection will be made from the sons of artizans or maistries,
or from youths who have already had practical training in some of the building trades.
- (521“ o:l;dldztu hn.mst pr&:inoe satisfactory testimony of good character, physical fitness,
A < x' . - hd s
-5 = fmd'm hm?dgdmvﬂ mmtho i‘i“:’fm’ Candi dstes whose certificates are unsatisfactory in
Admission to the and Mechanical Engincering classes i b, n
mﬂ tl: &: ft%ltl:lmg branches of Mmghag:mt::x;g insure as}l:?gh :a:msgf gyén?:ll
: 2 St
ket b “mmefhwb 1n mathematics will be added one-half of the marks

Arithmetie .. sy

N A o b (o R . 100
Algebra, including quadratic equations and the b i ¢

Geometry, the first ?onr books, and the sixth beoobin:fm ll;lloi‘xh;o v U ;g
Messurabidh = 5. oo b gl cREIREES oy e
Trigonometry, including the solutions of plane triangles. .. . .. 100

Total .. 400
F. A. Examination .. 300

———

Grand total .. 700

Candidates failing to obtain ome-third of the combined total marks shall not be admitted,
Selection shall be made in order of merit; provided that, if four Europeans and Eurasians and
, the number under each may be made good in

(6) The fee for admission to this examination shall be Rs. 10,

1
:
{

"5
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olass shall, except in the case of soldier students,

. inates snation i thematics shall be as
S engineer subordina The examination in ma

7 Admission to the on_the same principles.
.,,ug mutandis, be made :

ollows Marks.
£ .
y e boanist 1
; Alse. BRI e ot R T . 100
i gobra . i Zi & > e
gl 300
ks in the Matriculation examin ination . . S v D
i Total .. 525
1 ‘I . .a 1 in the above examination shall be published
B}b'fhﬁ names of candi lvi:aof:Vinq:Sﬁﬁo;nto :his examination shall be Rs. 5. From
( GGeorge Gasette.
in the Fort 8t. G

exenm i jesty’s British
soldi 13 mmissi cers and soldiers of Her Majesty’
this fee o 'mWh - Diom-o0 - 13;§m:ﬁm the Public Works department, will, to the
,(9) Wj - : f".l;t:dfo the college on passing an entrance ,gulxa.mmlazfm:; 1;1
i five annually, ne year’s study of arithngetw, algebra, and :e‘rnatbar bo%tilngté
umber © and Adfter 0 tm!* actory examination in these subjects, jom subor g
arithinetio rovided they pass® §% ST o cal courses. Each student will draw a ahprfgi:n (1):9
they Wi o ordi theoretical 1?:1{ I:am-s, commencing from the date of joining the subo hal
o mensem 10T three'wii‘ thi ywin be drawn irom his _reglment .tl}r'oughont the whole
g:s: % pay, mt‘iiozﬂd ;I:gpgr‘;ionngetwmn the number of soldiers and civilians to be appgmted
- AC ; blished. o
€0 the g’fu%tllilg orks department ;i';lilﬂ? (;.fat:ses shall be regulated by the orilel;; in Whld;dgxle
B (10) Admission t e ‘:3?19 school or some higher examination, the selection proceeding
candidates have P”sedag:d?higher examination to those who have passed a lower.
ve
fromi thoee et 1A AxticL V.
biects of studi in the several classes shall be as follows :—
d subjects ¢ : 73 |
% @) Cicil and Mechanical Engineering. :
oal th,;.' years. The theoretical course will qomprise the following
Theoretical—taTe A .
) studies :—

The course an

1. Pure Mathematics.

Alesh Plane Geometry, and Mensuration, Trigonometry and Algebraic
: Ty
Arithmetic and A18€

Geometry- . Eoharsll 10 4%
i jomrig II. Applied Mathematics.
Mechanics and Hydro-mechdhics.
IZI. Physics.
ijc Chemistry, theoretical (including Metallurgy) and prac-

. ics. Imorgant itative analysis).
: rff:nt:llegg:;or; knowledge of qualitative analysis)
tical Sﬁ;’i‘: nttg‘y Geology- [ V. Drawing.

ipti metry. ; ] .
e OﬁiDe:z;legttlizz'GeL‘chi“ ctural Drawing. Machine Drawing.
Orthfxg:ip PoerP;pective and Model Drawing.
i , y. Language.

Tamil or Telugu.
§ Telugu districts, and vice versa. The choice of one of these two langua-
es of 1@

i ativi
NoTE Tamil to be obligatory for N
(NotE.—

12 be open to all other students)- yI—Engineering.
ges
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Hydraulics, including bridges and irrigation works.
Principles of mechanism.
Prime-movers, steam-engines, and hydraulic machinery.
Designs, specifications, and estimates, *

VII.—Surveying.
Instruments.
Surveying and levelling in the field.

Caleculations and topographical drawing.

(8) The final examination in the following subjects :—

Firsr Yean,

I.—Pure Mathematics.
Arithmetic and Algebra.
Plane Geometry
Mensuration.
Trigonometry.

IV—Drawing,
Practical or Descriptive Geometry.
SEcoND Year.
I.—Pure Mathematics.
Algebra and Geometry.
II.— Applied Mathematics.

Mechanies and Hydro-mechanics.
V. —Language.
Tamil or Telugu.
VI.—Engineerin g.

Build{ng materials.
Building construetion.
Hydraulics,

Shall be held at the end of the first and second year res

ctively. The marks obtained i
these examinations shall be included in the grand total of marks at the final examination, &

6cts studied during the term,
ears respectively.

(¢) The final examination at the terminati
following subjects :—

Nore.—The term examinations shall cover all the subj

but the subjects me n
will be finally disposed of at the end of first and second y P —

tioned above

on of the whole course shall be

confined to the
*

Pure Mathematycs.
Differential and Integral Calculus.
Physics. -
Experimental Physies.
Inorganic Chemistry, theoretical

emis . (including Metallurgy) and practical (including elementary
knowledge of qualitative analysis). 3

Drawing.

Orthographie projection.
Architectural drawing.
Machine drawing.
Freehand, perspective and model drawing.
Engineering.
Architecture.
Applied mechanies.
Earthwork, roads and railways.
Principles of mechanism.

Prime-movers, steam engines, and hydraulic machinery.
Designs, specifications and estimates.

ST g
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Surveying.
Instruments.
Surveying and levelling in the field.

Caleulations and topographical drawing.

Candidates obtaining one-third of the marks under each head, and half on the whole, shall

pass. They shall be arranged in two classes in order of merit, the first or honor class containing .
those who have obtained at least three-fourths of the total marks.

(d) The progress of students in their studies is tested by periodical examinations and by

assigning values to the drawing, surveying notes, &e., executed by them ; these marks shall count
towards the final total examination marks.

(¢) PracricaL coursk.
Civil Engz’ne‘ers.
After completing the theoretical course, the pupils of the Civil Engineer class will spend
one year in the Public Works Workshop, going through the carpenters’ shop, the smithy, the
foundry, and the fitting shop. They will then be placed for one year under the Public Works

department, and will be stationed at places where large works are in progress. They will be

regularly instructed in the practical details of brick-making, brick-laying, quarrying, blasting,
masonry, building of all sorts, the management of labor, accounts, &e.

Mechanical Engineers.

The course will comprise two years of practical study at the chief workshops of the
presidency.

(%) Engineering Subordinates.

(a) The theoretical course, which extends over 2} years, will embrace the following
subjects :—

I. Mathematics.

Arithmetic and Algebra.
Geometry and Mensuration.
Trigonometry.

Elementary statics.

II. Drawing.
Geometrical drawing.
Orthographie projection. 3
Mechanical drawing (buildings, irrigation works, models, and machines).
Freehand drawing.

II1. Language.
Tamil or Telugu.

1V. Surveying.

Chain and compass.

Box sextant and plane table.
Theodolite.

Levelling.
Topographical drawing.

V. Engineering.

Building materials and construction.

Hydraulics, bridges, and irrigation works.
Earthwork and roads.

Strength of materials,

Elements of mechanism an

Designing and estimating,
(6) The final examination in the following subjects :—

d the steam engine.

First YEar.
I. Mathematics.

Arithmetio and Algebra.
Geometry and Mensuration.
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II. Drawing,
Secoxp Ymagr. .

Tamil or Telugu.

V. Engineering.
Building materials.
« ilding construction.
Shall be held at the end of the first and second years, .-
these examinations shall be included in the grand total of maske st thy final rarsC: OPtained in

Nore.—The terin examinations shall cover all the sub st the final examination.

will be finally disposed of ut the end of the first and ynmp::y‘“°h‘wm“bi'ﬂ‘mwuhn

(¢) The final examination shall be in the following subjects :—

H !I“mufa_
Trigonome
Blementary satic.
Drawing,
Orthographic projection.

Mechanical drawin bllﬂdingg by g =
Froshandl drkwiig \ » irigation works, models, and machines).
SUW’.
ghain and Oompcg,
ox sextant
Theodolite, - Plaue table.
Levelling.

Topographical drawing.
Engincering.
Hydraulics, bridges, and irrigati
Earthwork and r%e:én. = works.
1Satlrength of m:tcehrinh.
ements of mechanism g
Designing and estimati ".'d the steam engine.
Candidates obtaining one-third of the marks un
pus. They shll bo arranged into two classes in m&‘:ﬁmﬁ Jalf on the whole, shall
ve obtained at least three-fourths of the total marks, t first containing those who
_ (d) The progress of students in their studies is

L tested b Lo
assigning values to the drawing, survey no execu f"m‘h"‘l examinati
count towards the final total examinatiom{ mut;, - d Y them; but these mm

(e i g 1 7 el e
year on large engineering works, on w i :
that given to the Civil Engineer pupils. n will be afforded sim; snd one
Surveyor’s Class.
The courses of study, which extend over two years, shall be as follows :

First year.

Printing, scales, conventional signs, chain surveys
Prismatie compass surveys. ;
Adjustment of levels.

Second year.

Levelling.

Theodolite and sextant.
Traverse.

Plane tables.

similar in character to

o

o —
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M.,.mn.w'mbohdd for the class at the close of each year, and a final i
ation o the &P el 'onuhdlbotheumeuthoneo eEnﬁlvemb‘

on mmmlh class in the a ects.
'ﬂumlﬂ!%"d: {whﬁomlﬂ?ﬁf?n?:;ng pegent:gesofmrhw and

1 i
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Third class Qlass

years, shall be as follows :—
geometrical drawing,

3 hical drawings. n
. udmwwpoﬁ‘: from speoi.g:ation, from models, and

&o.
(0) Copy:n8 \ ildings idg S g late J0Ce
fron(c) Dn;ﬁg.mmﬂﬁ“' .. taking out the quantities for buildings, bridges and irrigation
(d) Estimating, S%HC P

) Freehand dﬂ"“s be beld for the class at the close of each year, and a final examin-

Term examination® %0, o ourse. the same as those of the Engineering Subordinate
ation on the completion W shall bo 0 set to that class in the above subjects.

: The rules mE"d:f shall be th‘ f‘m °:;ot,l,'§flw or third-class certificates will awarded

class, and the p.per!m“ results, ﬁr::nt in each subject, and 85 per cent. on the total,*shall reoei;o

On the ag 75 per 66 per cent. in each subject and 75 per cent. on the total,

Candidates ob Tﬁose Obt"“)mng taining 50 per cent. in each subject and 66 per cent. on the

first-class certificates, ""rpyose 0

d-class certificates-
m third-class certificates: (5) Sub-Ocerseers, §c.
The courses of study shall b Arithmetic.
Elementary Geometry.
Mensuration.
Seales.
Plan drawing.

Elements of Engineering.
: but a certificate of atténdance shall be given by the Principal
No examinations will be held, ’s regular study. The instruction shall be given in Tamil and

Tase ening one:
Telugu f.he i Arricte VI.—FEes.
(a) Civil and Mechanical Engineer Class.

. ood at Rs. 85 for each term of six months, payable in advance ; or, if candidates
The fee 18 3:1 I bo pe mitted to pay same by gnonthly instalments at the discretion of the
so desire they College ; but in cither case a deposit of Rs. 100 will be demanded at the outset.
Principal of the og; bound for the whole theoretical course by the payment of a fee of Rs, 400
A studen&,?‘g'e will be demanded for the practical course.

in advance. ;
o (b) Engineer subordinate class.

3 each term of six months, payable in advance; or by monthly
The fee is fixed at.gs-a 2d591f)(()>sit of Rs. 50 at the outset ; or Rs. 125 for the whole theoreticayi
" ents as above, With & (e o will be demanded for the practical course.

vourse payable i advance. o reughtsmen classes, a terminal fee of Rs. 15 to be paid in advance.

T e A e e o

one ru o " nstances
b Nm.f::e! will, under 10

beretnmedafternstndenthasbeenadmittedtotheinsﬁtuﬁon.

ARTICLE VII.—CERTIFICATES.

. < ghall issue under their signatures a certificate to each candidate,
of Exﬂlzll‘(‘ieyﬁm which he has qualified; but, in the case of students of the
g subordinate classes, the final certificate in the nature of a diploma
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