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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT
3rd ApﬂllSSU,Nﬂ.Sﬁi‘Vf. ; .
RBuildings and Roads.
Civil Works.

Read the following papers :— !
No. 9. From W. PARKES, Bsq., to the Seeretary to the Government of
Madras, Public Works Department, dated 23 Abingdon Street, 99th \I:\"

1879.
Madras Harbour Moorings.

Ix the G.0. No. 862 W., of 99nd March 1879, I am requested to submit a pla
of moorings with only half the number of buoys originally proposed, but in iu ;l
positions that the others can be added hereafter if required. ; i o

9. Referring to the letter of the Master Attendant on which the above order is
founded, I find that he considers it desirable, in the first instance at any rat:r t1,,
place the buoys at greater distances apart than Was originally proposed, so aa to h
more room for working the ships to and from their berths. In this I entirely (,Un’f:: ¥
and the system proposed lends itself very advantageously to guch an 'arfunu'émuﬁ lt’
but it will, T think, be readily understood that if a greater distance is allowed g“tw;n 5
the berths, the cost of half the number of berths will be more than half that ot ti?

whole system.

3. 1 bo to submit'}}ere.with_ two charts, «“No. 1 Close system,” being with the
exception of 2 slight modification identical with that which I originally proposed to
Captain Taylor, and “No. 2 Open s.ystem," that which I now recommend as the first
step towards the ultimate gccomplishment of No. 1 in accordance with the iﬁst['u‘(“,-'
tions quot.ed above. :

4, The modification o_i’ the original plan above alluded to comsists in the
§uppression of the TOW Of, six buoys nearest the shore, which being in shallow water
would only be available for light and small ships, and sabstituting for them twelve
gmaller buoys attached directly to the innermost row of serew M Oofings which eyt
be equatly useful for such vessels as steam tugs, .n“ﬁ‘;‘v‘ craft, large cargo boats, &e.
which p'mﬂd' have room to BWiDg freely to the wind in the space beiween the b'uoysj
= The ftotal eost of this completa,systcm would be £28,065 or, taking the

<.
rupee at 1 /74, rupees 3,45,410. The details are given in the accompanying estimate,
and are Dased on informafion farnished by Mr. G. Wells, who haviag laid down ‘the
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screw moorings in the Hooghly, and also erected the screw pile pier at Madras, has
had an exceptional amount of Jocal experience in this elass of work. The prices are

those'at which My, Wells woitld be prepared ab the present time to supply the
;nzten:xls, but they are of course ruled by the murket price of iron and the cost of
abour, 7

6. The plan “No. 2, Open system,” may be generally described as consisting of
every alternate buoy of N ) ‘

®. 1. The number of scraws is the same as in No. 1 and the
whole of them wonld bhe immediately required except six, viz., the outer ones in
the rows ‘U,_ D and E.  These would lie idle until it becomes desirable to attach the
ground chaing ang buoys to them, but I should recommend them to be fixed at the
same fime as the others, as the cost would be small, while the special screwing
machinery and staff are at work, and I think the berths which would depend upon
them would not improbably be among the first to be added when further accommo-
dation is wanted, :

-

foll 1. T}}G accommodation in the first instance afforded by this system would be as
¢« loliows :—Fp i |

. f Stips up to 360 feet long there would be in rows B, ¢, D, E and Ij"
fourteen free Swinging berths, and for shorter ships five more besides the twelve
shore berths for smal] craft. Ships of greater length than 360 feet must be mO"re(%
l;lfjad and stern ip ordinary times, and for these the combination of rows A and C
with B and F respec s

ctively would provide fixed berths at the expense of course of in
equal number of swinging berths,

8. The cost of this scheme would be £17,936 or Rs. 2,20,752 rather less than
two-thirds of No.1. Additions could be made at any time by merely attaching the
sround chains and buoys to the screws already fixed, which ean be dene by an
ordinary diver. The ultimate cost of completing the scheme would not be enhanced
by deferring the attachment of the alternate buoys till they are required, as the whole

of thg work involving special machinery and skilled superintendence would have been
completed as part of the open system first carried out,

29 It will be seen that the essential difference of these two schemes is thgﬁ
while in No, 1, the close System, every ship must be moored head and stern, in No. 2,
® 9pen systom, all ships below & limit of length, which would at present include the
great majority, may swing frooly at-all times. ~There are few harbours in which ships
of exceptional length can lie at swinging berths, so that Madras will not be peculiar 17
requiring such ships to bé moored head and ste i I]n
case of necossity howover seven berths (B, 1, 5—C, 4—D, 2—E, 4—F, 1, 8) oo

by the removal of such of the buoys as ave within the radins of the ship’s length, -
made available for sueh shi

1ps to swing freely round them.
R | S would be provided for in the construction of the buoys, which could lbﬁ
wstantly freed by driving out a steel key on the top of the buoy, [y this means the

b"}dle-nhain would drop to the bottom, and the buoy could be floated away. The
bridle-chain would have to be afterwards recovered by a diver,

1L The change from the system of swinging moorings to thiit of fixed moorings
for ships of moderate length would be made gradually,

made ¥, as the requirement for it arises.
Tn order to give the fulla f ge i
arrangements for stern moorings will have to be made. The distances between the
rows of buoys are 430 feet. The whoe of this space would be occupied by a tier of
very long ships, so that to maintain o free passage betweon their sterns and the heads
of the next tier of ships the. adjoining space of 430 feet must be left unoceupied. But
n the case of shorter vessels thero sould he ample space for passage between their

- sterns and the next row of buoys if it ho not obstructed by their stern moorings.

.. 12. To obviate such sbstruction L propose to attach to each screw, where suitably
situated for the purpose, a light supplementary chain cable of 12 fathoms in length
continued by a stil?lighter hand chain of 20 fathoms, the end of which when it is out
of use would be h,ung. on the neighbouring buoy. When in use this hand chain would
be taken on board the ship, and the ship’s own tackle made fast to the light chain cable

-
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e ide, thus securing her stern in any required direction. By this means a
s elthet(')fslld 3?6 tfe:t wide wguld be left between the stern of a ship 300 feet long and
ats eds of the ships secured to the buoys in the next row. Pro¥ision for 120 such
:u;plzfnentary stern chains is made 1n the estimate for Plan No. 1 at a cost

of £1,244. &

13. It may be desirable to give a few partieulars of' the construction of the

e moorings. The ground attachments of each buoy will consist of four screws,
Erg::;sgiameter, sunk 20 feet in the ground at the fom: corners of a square of 200 feet,
To each screw will be attached 21 feet of open link 21-inch chain, the last link 6f which
will therefore remain above the §urfaee of the ground. To each of t]'fese last links
will be attached by means of a suitable shackle®he end of‘a ‘ ground c}zam,u a 2Linch
stud link cable, 241 fathoms long, tlge other ends of which will meet In the centre of
the square. To these four ends will be attached one end of a 23-inch stud link
chain (the bridle) of a length one fathom less than the depth of water at mean tide,
the other end being attached to a spindle of round iron 31.inches dlgmetel", which will
pass throngh the buoy and be seeured on the top ’by a steel key, which will also
connect it to a strong ring or eye to which the ship’s tackle will be made fast.,” On
£his k@y being driven ont, as described in paragraph 10, the buoy will be detacheq
from its moorings.

allowed for the ground chains, 241 fathoms, is one fathom more
e ]tﬁe a('iﬁzll%?ég&ce from the angle to the centre of the square, so that there will
be a fathom of slack in each of the four. This wrll.‘ al;low the .buoy to rise anq fall
with the tide or with such waves as there may ‘be within the harbour, The strain of
hip upon the mooring will first lift this slack, and then lift the one or two of the
. Bmlz)d ghains which may lie to windward, off the ground, and ultimately under a
?gx(-’ce sufficient to lift the whale length of chain, the strain wil be thrown wpon the
screw or divided between two screws some 30 fathoms distant and buried 20 feet
in the ground. The result of the greafest possible strain upon the chains will b
to allow the buoy to describe a circle of abourt. 42 feet radins round the contral point
of the square which is its normal position. Thus 42 feet added to the length of the
ship will give the rgdius of the circle which a ship can describe undor the influence of
a gale of wind veering all round the compass, though the actual attachment to the
ground will never be at a less distance than 30 fathoms.

15. The strength given to every detail of the parts of these moorings which are
liable to the greatest strain is in excess of that specified by Lloyd’s rules for the
tackle to be carried by the largest class of merchant ships, steamers of 5,000 and
sailing vessels of 3,000 gross tonnage. Thus the weakest link in the chain of
attachment will be that which is on board the ship itself and under constant
authoritative inspection. For vessels of a size beyond the limits of the seale.
recognized by Lloyd's, if such should visit the port, exceptional arrangements wiil

“have to be made.

16. In the charts showing the proposed arrangement of the bepths [ have
indicated the depths by .tke contours ta'ken- from) the survey of Februury 1878. The
disturbance of the bottom in the following south-west monsoon would affect o few of
tlie-berths for small vessels in the extreme south-west angle of the harbour, but as
1 anticipate further changes in this locality, and that the ultimate form of the bottom

ill probably be more like that shown by the. contours of February 1878 than by
g:osepo f more recent surveys, I bave thought it would only complicate the question
to show sn exceptional state of things which will certainly change if it do not entirely

ass away. It will of course be understood that the mosrings should not be laid
gown till there is good evidence that no further important dlsturbftnce of the bottom
is likely to occur, but I hope the present south-west monsoon will afford materials
for a final settlement of that question. A : :

17. I may be permitted to request that this matter should have early attention,
Threa months from the date of order will be required for the preparation and
almip;ncnt of the materials required to commence operations, aud if the Moorings ars

’
.
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to be ready for use in N ovember 1880 advantage should be taken of the favorable e Rereered to the Harbour Committee for early remarks, :
season of January and February next for laying them down. ] (By Order.) : =
B | (Signed)  J. PENNYCUICK, Major, RE,,
ESTIMATE OF MOORINGS, . | ! 27th June 1879. & Under Beoy. to Govt,, P.W.D.
No. 1, Qlose System. ’-?; ' . To the President, Harbour Committee.
134 serews 4 feet diameter with 21 feet of 2}" open link £ & d('i B '; ' |
chain at £92 each N e TR " 0 . adras mmi irculati
180 lengths of 237 stugd ground chain, each 243 fathoms— 560 é B No. 9-A. Proceedings of the M hHJarbm;Is.X orks Co ttee in ation, dated
tons at £17 .. wal - BN - 0.0 f !;;i‘ 10t uly i
386 lengths of 11" stud ground chaingfor Harbour side moorings H B Read rshall, Port Conservator, regard; ¢ s
of lines A and C, each 24} fathoms—524 tons at £16 .. 840 0 © ik : g fro-m Mr.tngmodlilﬁcaﬁong i dmg ¥ S stom
54 lengths of 21" stud bridle-chain, from 8 to 63 fathoms—42 o of moorings suggesting cer a' j . ;
BRENEEIT o g T VI LR SR v A T . Letter referred to Captain Taylor and Mr. Thorowgood for careful consideration,
12 lengths of 11" stud bridle-chain, each 4} fathoms, for inner o A 3 On the explanation offered by these officers the Committee beg to recommend that
line of uoys—31 tons at £16 B '@ Mr. Parkes open system of moorings
Shackles for connections—151 tons at £35 ... pd G ;:3) lg g , ¢y *B. “ vide plan* ahd description,” be adopteé
54 ywrought iron buoys 10/ 9'—1286 tons at £35 .., R 5 L ' L 3 it & rwar i
12 ,ff.’). m:ilo. it i3 : 5 sg) 0:113.‘l SR e 350 0 0 0% ) by Govemmentaqa commencement. If it should b: hfou‘nd aﬂ;el dds thatg still more
120 lengths of 11" stud chain for stern moorings, each 12 J he g open style as advice by Mr. Marshall is neces:hary, Wwrenide oot o th.e tier
fathoms, 1,440 fathoms at, § owh,—54 tons at £16.,. .. 864 0 0 2 2. of buoys adjoining the harbour wall in either monsoon can be effected Wwithout
120 lengths of §" hand ehain for do., each 20 fathoms, 2,400 , : a assistance from England, and if the close system of Mr, Parkes is even brought into-
5 fa:;h_oms—‘.’itl.tons at £15 .., 338 3 g = T action the screws being already in position it will only be necessary 1o attach chaing-
Screwing machinery ... 600 Sy
Portable engine and hoiler 290 0 0 b g}}‘ AN haays (Bigned) P. MACFADYEN
Lontingencies and extras § per cent. ... e 1,074 30 70 g ¥y JH. TAYLOR,
et - Y : ' 5
Total cost of materials shipped f.0.b. in the Tyne . 22,6656 0 O & : i o WALKER.
Freight for 1,800 tons ut €0° ... .. .. § - 300000 4 ¢ » ) J PENNYOUICK,
Loca:I materials and labour, say Jar 20000 0
Special superintendence .., sk e o e 500 0 3 ;

28,1»65. 0 0 No. QQB. From F, N. THOROWGOOD, Esq., M.ﬁs& C.E., Su

‘ pel'iﬁtenden
.‘ sl ] Madras Harbour Works, to the Secretary to Government, Publio Works
or R at 1773, Re, 3.45.415. j Department, Buildings and Roads, dated Madras, 23r March 1880,
il ol (Signed) 'W. PARKES. No. 68 W.
H I mave the honor to submit the following reply to your memorandum No, 933
of yesterday’s date, in which you ask me whether I believe the 8avings on the
No. 2, Open Bystem. estimate of Rs. 58,560,700 for. t:he;!«e1 vlb;otlﬁ wxlll) bek sufficient tﬁs cover the cost of the
: g - oot of 937 th o b il scheme of moorings estimat y Mr. Parkes to cost Rs. 2.90 762, (vide his
lgisgsgxc;eEt?ametﬁ Wlth. .2.1 . t ?t % i hnL cha.l.r.l 2:{548 090 i:st:g; to the Madras Government, May 29th, paragraph 7.) S e (
96 lengths of 2} stud ground chain, each 243 fathoms—300 4 1 have Niow gone carefully throngh the whole items of expenditure u faihe
RO LR S T T S 5100 0 0 A : : ; : ure up
20 ‘l):;g%ths of 1¥" stud ground chain for Harhour side moop end of F 9bmﬂry ' and am ;b]e to isltlmtzte gery tf};‘;lyﬂ? hat t.he wo.rk will ogst apart
ings of lines A and O, each 244 fathoms—29} tons at £16, 472 0 0 from serious accidents. am able to s ow 6 saving will be Very nearly
29 lengths of 2}" stud bridle-chains, from 3 to 6% fathoms— Sl 88 sufficient to cover the cost of the moorings. |
22 tons at £17 LR Cote Bil % er which excess or saving ocour . el
12 lengths of 13 stud Bridlo-chains each 43 fafhomd Tor imnas &; the main hoaty yudsy £ . e
line of buoys—31 tons at £16 52 0 0 Ezcesses. Bavings, :
Shackles for connections, 12 tons st £35 AT e 420 0 0O : 6&?‘558 Blosk . e
29 wrought iron boys 10’ x 9 68§ tons at £35 PRBIIGEN 1T | Preliminary works ; ; P k-mﬂsmg < 1,27,790
12 3y {13 6' X & 8* L af £40 ik il 350 0 0 nbblebue! rir Mo o 1’00’000 11 00. Settu}g yt' o] s 2,62346
! Serewing machinery ... ! 600 0 0 C* %tahliahment ¢ Sout AABDTT Contmgencm “ 1,33479
; Portable engine and boiler .., T 7 290 0 0 E Sty ;
. Contingencies and extras 5 per cent. ... 650 0 0 Total Excesses ... 3,04,335 Total Savmgs o 5,24 508
‘ Total cost of materials shipped £.0.b. in the Tyne .. 13,636 0 0

: reicann
, ‘B ‘ i I have estimated quite fairly, the ecal ulati -

i i Rl el oG B 4, In all the above items quit v, culations be

3 ﬁe h&f’éﬂ-‘i‘ﬁ’ msﬁhour, say e el Ll 2B . based on what has gone befm'e_. The large exeess estimated to oceur jp ¢ Eg;am,'mgah,
j Special superintendence 500 0 0 = ment ” arises from my allowing for twenty-four monthg more %0 run at the present
ﬂ 5 bl .

g . 17038 0.0 rates of pay, but Rs. 20,000 of the amount should by Mr, Parkeg_s estimate 20 to

“ Works” and not to Estublisiment. 1t is charged to the latter in obedience to
. or Rs. at 1/74, Rs. 2,20,752. bedi

Signed)  W. PARKES G.0., 2,254 W., of 3rd September 1879,
(S1igne 3 - i




PUBL)’C'WORI{S DeparTyeny, 3rp Armmn 1880, No. 854 W.

* 9. In the items on which there are to be savings it will be observed that I hz_m:
allowed Rs. 1,34,479 to be saved from Contingencies.” I arrive at this by taking
the total amount now expended on contingencies and adding to it Zuice as muck again,
which I think to be giving a liberal margin,

6. It will be seen then the total probable excesses over estimate amox}nttf;
Rs. 3,04,335, while the probable savings will be Rs. 9,24,508, giving a nett saymgfo
Rs. 2,20,173 against Rs. 2,20,752, the estimated cost of the moorings allowing for
exchange at 1s, 7%d. per rupee.

No. 10, OrpEr THEREON, 3rd April 1880, No. 854 W.

_ORDERED that the Government of India be addressed onm the subject of the

moorings, a copy of ' the letter being forwarded to the Secretary of State for infor-
mation,

(Here enter No. 855 W,, dated 3rd April 1880.)
: (True Extract.)

Signed)  R. H. BANKEY, Colonel, R.E.,
el Secretary to Govt., P.W.D.

*

Exd. B. T. Austin,
Spare Copies
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PUBLIG.WORKS DEPARTMENT.
B jecmr e
S Buildings and Roads, o
Civil Works. 3 » s
Al f*‘ " i
No. 855 W. ‘ :
No. 11, |
Frox " N e
Taex SECRETARY 1o THE GOVERNMENT or MADRAS,
: Public Works Department,
(]

Tree SECRETARY 10 THE GOVERNMENT oF INDIA,
Public Works Department.
Sir,—I am directed to forward correspondence relating to the provision of

mooring apparatus for the Madras Harbour. -

2. On the recommendation of the Madras Harbour Committee, this Government
have resolved on the adoption, as a commencement, of the open system of mooring
proposed by Mr. Parkes. It has been ascertained that the Caleutta and Bombay

" dockyards are unable to supply any of the requisite gear, and it will therefore be

necessary that the Secretary of State invite tenders in the open market for the wh
of the apparatus, such tenders being submitted for choice to the ordinary Engii::,r'&l:
advisers of the India Office. y

3. The cost of the moorings will amount to about £18,000 ; and as this
Government are of opinion that the item might properly have been included in the
general estimate for the Harbour Works, it appears desirable to adopt the suggestion
made in the 20th paragraph of Mr. Parkes’ report, dated 25th February last, and to

AT ] provide for the mooring from th s
Inclusive of £43,000 for interest on 19“‘ tioned®estimate of £628§)00.‘ (B

4. Ttis considered by the Superintendent that there is no reasonabl
for doubting that such provision may with safety be made. On this Pofmgrlou::l
directed to invite attention to his letter bearing date the 23rd March, No, 68 W.

5. His Grace the Governor in Council would be glad to have early san tion t
this proposal communicated, and T #m to request that, as the matter is \rzry p:e:;?n;o'
the Secretary of State, to whom a copy of this letter has been sent for information.
may be advised by telegraph of the approval of His Excellency the Govemor-(}enemi
in Council to the proposal.

I have the honor to be,
8ir,

Your most obedient servant,

Major, R.E.
Under Secy. to Gort., IJ’%VDE :
Forr S1. GEORGE,
$rd April 1880,

Exd. 8. T. Austin,
Spare Copies
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PUBLIC WORKS DEPARTMENT. -

el ’

No. /.1‘7 (/’37/—’_ Ly
70 THE RIGHT HONORABLE THE SECRETARY\OF STATE FOR INDIA

My Lorp,—We have the honor to forward, for yoﬁrLordship’s information, a
ion,

copy of a letter that has been agdressed by us to the Government of India

9. We would request that, on receipt of the approval of the Government of
gard to the provision of funds for the moorings from
Facluding £43,000 fo ki i e th,e ganctioned estimate of £628,000, you

will have tenders for the supply of the

proved by the Engineering advisers of the India Office.

Tndia to our proposal in re

moorings invited and ap
3. It will be necessary that specially trained men be sent out to fix the moorings
; b

and we presume, though the point is doubtful, that the sum named by Mr. Parkes
(£18,000) will cover all expenses connected with such workmen, including their

passage to and from Madras, and their pay while employed here.
We have the honor to be,
My Lord,

Your Lordship’s most obedient, humble servants,

Fort St.:{FEORGE,

2y A April 1880.

i/

Jixd. 8. T. Austin,
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. FORT ST. GEORGE.

PUBLIC WORKS DEPARTMENT. !
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Letter to the Right Honorable the 3
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z Secretary of Statg Sor India. |
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