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the two piers on a specified design
horns and to screw the Moorings wel
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192. T therefore venture to ask

[ may has
seretary of

, a8 has

Lde

e works never mentioned to me until 1879, and

heen eranted totwo of the Europe:
13. T would ask for leave from the first week in Februs

at. if T can receive cariy 1 itimation of

i UBLI ¥y : Y
8. The Head Foreman M1 Low 1the' 8l
L
leave to England, a free pass: : his s salary
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time sanctioned, in anticipation, by the Madras Govern
11. 1 have 1‘-‘1‘&000:&”)' finished the work tha o d
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npicle [ have done she work so ‘.‘;;‘rjfl.-t within
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g been sc severel
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: consideration of tho Seerdta
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.- 1 have only o report therefore that after hamg mmls a varel ;

. of all-depurtments of the work, I am satisfied that they are allin & irly efficient

- state. 1 do not consider that the full attainable speed o work has ever yet been
1od, and probably it never will be mmg;amed for ‘any foi txme, for

anwg my amval at Madms that o riant operatmn beeﬁ »

ww the dapmt of stone forﬁ?l?nohhle base £mm th,‘ dﬁmﬂn

dish and Hobart, ,»thovf b the < ‘

gg:\bem acqy
e‘tham dxﬁerenn from

thﬁr ;Pro»‘:i.”:"“ i
X gf qi pxer, a.nd then-full rs will
ther hand the sheltpe;

to keep it supp]u;ld nt wm‘t,
more complete. an& hy :
the ) vc,_sel - lie

ly ef stene fmm Amhawor c}u
tk of our rubble buse dk—
, ‘i,\ghbu orms whwh, though J,W
ns excuse for mﬂ” ushing on th tk with energy,
far no eomplaints have beeni made. The present
ey i ] 1,120 tons per day will have to by mth-eased ; :
: S mf qrm"ry grmmd as yet. unmuche il
e | The Madtas Railway Campzmy also
I spc-rt of. thp stone with fair regularity.
: 6 rubble base for the sonth pier
yut the top has to be leyvelled e
1 the top of the Titan or from th pier itself. Th
) hed from Pallavera'u and brmgh:t by ﬁha‘South Indianw
me great gompluints are made of the m'egulamty of
f,“gnus cq tlus‘ rw, and this irregularity has latterly retarded the progress of the south:
; “m* ' 1 hope however that the evil isjonly temporary. . 0
only an example of the kind of friction which acting on one paﬁ"v
' "hm?. retards its 8 ¥ that caunot he calenlated on. .
88 they can be set, the rate of
hem ‘expressed in any quarter.

i

| mﬂ accunulation of san&_'ureu!

el o g!'eéﬁ""
Coo e contrduter in th

. ‘As the natu ’bstacleb eaused by s6a d:s
‘surmounted, theose due to memmblg impertections of
_iwnt» Some allowance must be made for theﬁa

weak parts of the. mrgmusatwu

mogrebs he‘ & ami less *‘:&mrcled. j

o mmmh pier is HGW 1,431 feat‘»gfmm the commencement ut‘ the bl

Teny ,30_ he ‘south pier is 923 fe

200 foot per month is 2 rate

dosirghle .’_fi.t Iﬂhaukl oﬁﬁr wme&
: mmgf the eﬁ:’eet of such w sca s ip.
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e 22 - The remltmthnt I am rather dxsposedtofavorachangaofthe design to
e : : ' - the form shown 'in red on the accompany-
o | - ing tracing amiw% dotted lines in the
- marginal sketch, %he mam argument in
favor of the ori y proposed straight
eastern front is thatif the present Harbour
should be followed by a series of similar
basing T&nged along the coast, a senexmﬁ
""fm’m% angles would be formed in
w
' aentramd 0 an inconvenient extent. On
. the other hand the prejecting entrance.
: th({)ingh morein Wﬂﬁ& with pwpeaent

1 ndoubtedls re convenient for
gthee 'mrauw of

. ‘Theoretieally it is rather m‘ferx&r
'tnrmr of the Harb ut,-but I do not think
e dlfﬂeul‘cv of the 1‘(.*% $

0 pBected By ‘the
ety {eet 80 a5 to com:

tire Two s .
25, T wonl cfom beg to rﬂcommcml ths modnﬁdatmn fer consi der
An 1mmedmﬁe final decision is not necessary if the Government should think | 1i: desira-
ble to obtain more nautwai evidence upon the question,

26.  Another question is even more urgently requiring early action, viz, that of
mndmg fixed moorings for ships in the new ‘Harbour, = These will be absolutely

bour ean be fairly utilised, béeame otily a very limited number

of ships could be accommodated swinging bo their own anchors. There is little doubt
. that in the north@east mongoon of 18 i 0! ere 18 little dou

bt o] ) ) of 1880-81 if moop are laid d d 1
© .of the north pier, ships ‘ma be‘secured to them; For'" : e B T

g

fixed in th revious fair season of January and Fe‘brﬁ’&rv

fisud - i i 7 h @ conferred with, Uaptain Ta
gement which will, I think
cost,

ylor on this subject, and we are"é\igteed
ring the maitex before the Governm
hercfore l‘efﬁj;th.e“ nautical part of the

pm'pose they shomd be

I converging waves would be eoni :

rution.

i) g:ve the maximum of accommodation and
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PUBLIC WORKS UEPARTHEJ,/-
’ the
Letter to the Right Honorable 1 A

"a- .‘;v
Secretary of State for Ind |

Dated 15th Augwst. 1

No. 47 of 1879,

AL to such ap Arrungemant
¥ understood that if 4 greqter distance is alloweq \
. the berths, the cost of uthatm}mberof g . wed betweor,

:
GOVERNMENT OF MADRAS,
PUBLIC WoRks DEPARTMENT.
| ol
srd April 1880, No. 854 W. |
| * Buildings ang Roads.
& Civil Works,
Readrthe following papars : — i 1 |
v + 9. From W. PARKES Esq., to the -See to the Government of
- Madras, Public Works Dzzpartu;ent, dated mingdon Strest, 208, May :
1879, & ‘ 1 0
i  Madras Harbour A(ooﬁﬂga.,_ A AT IR Ty
Ix the G.O. No, 862 W., of 22nd March 1879, I am requested ¢, submit n SR £k
f moorings with only half the numiber of huo Ongmally Proposed, but iy such ( Pag 3
;osiﬁ‘;ogs t%mt the others can be added hereafter required. 1 _‘.}ff ‘
2 Rbferring to the letter of the Master Attendant on which the sbove orderjs | .
founded, T ﬁnrﬁgnthe con_sidemitdesimble, in the first j € B
pla‘be ﬁm buoys at greater distances

oo nstance at any Tate, to.
| ing the ships 4o . 1oT¢ than was origin 4. Propoted, soas togive. |

more room for working the ships to and from thejy « Inthis I entirely conegr. .
and the system proposed lends itsolf v advantngaoul‘y h a e,
but it w:l.i 1 think, be readil 7

be : berths will be Mmore than half ghy of the
whole system. ‘ e
[ AR of hégﬁosubmithmwithtwm “No. 1 Close "
exception of a slight modification j lth

; ' being wigh g Jpis
e e ) ‘ entical with that which Origiully e i &

C’P’ tain T 101‘9' and ¢ No.zﬂpen P 4 » that hich I ki posed b
- tions quoted above, b ey

ut of No. 1 0 accordance with, .
4 The modification of the - original ylan it

suppression of the row of v.dvauﬂyﬂmutm ) ‘ uded

would only be available for light "and |

ight small ghi and 81
smaller buoys ?;tlaghed directly to the innermost rg)"v’r of sél;ow
ually useful for as steam tugs, nativ
wh?gh would have room tg 8Wi i e

5at m'jjh,i t:utul qog?:; oﬁf t{lésﬁompl’ate
rupee s TUpees 5,45,415, Tho detailg i
and are based on information furmighy, by méfee?%
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screw moorings in the Hooghly, and also erected the screw pile pier at Madras, has
had an excep_tmnal amount of local experience in this class of work. The prices are
those at which Mr. Wells wounld be prepared at the preseut time to supply the

{Ilabterialg, but they are of course ruled by the market price of iron and the cost of
abour,

6. The plan **No. 2, Open system,” may be generally described as consisting of
every alternate buoy of No. 1. The numbeF of serews is the same as in’ No. 1 and tl‘xe
whole of them would be immediately required except six, viz., the outer ones in
the rows C, D and E. These would lie idle until it becomes desirable to attach the
ground chains and buoys to them, but T should recommend them to be fixed at the
same time 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. e

7. The accommodation in the first instance afforded by this system would be as
follows : —For ships up to 360 feet long there would be in rows B, C, D, E anle y
fourteen free swinging berths, and for shorter ships five more besides the twer;';
inshore berths for small craft. ~Ships of greater length than 360 feet must be mood 4
Head and stern in' ordinary times, and for these the combination of rows A ;‘;_ fhe
with B and F respectively would provide fixed berths at the expense of oom -
equal number of swinging berths. i e R R N

8. The cost of this scheme would be £17,936 or Rs. 2:207752"

A
P R

of the work involving special machinery and sk

~ completed as part of the open system first cirried 4 peis i

9. Tt will be scen that the essential difference of BICC 1oy tpn in No. 2,
while in No. 1, the close system, every shi “_m; which would at present include the

ypen systont, all ships below & limit of lenglh, WL S oo ours in which ships
sl il swing freely at all times. There s Madras will not be peculiar in

e m-al‘ont{’l mayh can lié at swinging berths, 50 thgtér ordinary eircumstances. In

recuiring toch.shige 8 b moorod hend and sefn gROEE %, Ty ST,

case of nevessity Bowever e e wre within the raditis of tho ship’s length, be

{nbyadthee mfogf.} gg- chh g‘}ﬁps to swing freely round '%lem' 5

availal P 1 & b s idad for in the constraetion of the buoys, wh_ich conld be
10. - This would b ”F ut ua t a stecl key on the top ofethe buoy. By this means the
instantly freed bydng;now the bottom, and  the buoy could be floated away. = The
§§§§°°§§i§ :oula ‘have to be afterwards recovered®by a diver. , ’
0 v | 4L G : Y o . “ :

s 5 Th e}mﬂge from the system of sWIZIg Moormgs fo that of ﬁxed moorings
1 S ite length would be made gradually, as the requirement for it arises,
for ships of mods the full amount of accommodation to such vessels however special

armangements for 8 450 feet. The whole of this space would he occupied by a tier of
rows of bwg;f:pmt to maintain a free passage between their sterns and the heads
very 1onE ¢ tier of ships the adjoining space of 430 feet must bo loft undooupied. ~ But
'?n th:' case of shorter yessels 'or(?f 1-?{:]'1 i gmple space for passage between their
sterns and the next row of buoys 1t it be not obstructed'by their stern moorings,

a4 12.- . Té ubm até'eﬂch (;ps;z{féiion ]I proplose to attach to each screw where suitably
. gituated for the'purpose, a light supplementary chain cable of 12 fathoms in leng

continued by a still hshm hand chain of 20 fathoms, the end of which when it is %:ﬂ
of use would be'hung on the neighbouring buoy.  When in pse this hand chain would
be taken on hoard the ship, and the ship’s own tackle made fust to the light chaiu cable

33 " . o

R 3,

3 rely attaching the
two-thirds of No. 1. Additions could be made at any mﬁ{my by an
ground chains and buoy# to the screws already ﬂ?“@ .‘"6 ‘would not be enhanced
ordinary’ diver. The ultimate cost of eompleting tgﬁﬂﬂhemm equired, 88 wva‘aﬂaﬂé
by deferring the attachment of the alternate bﬁ;& i they denee WO &ef)aen

ut.

 passage of 130 feet wide would be left between the stern of a ship 300 feet long and

Ex0 hohoRES 8 that

* ‘Tiable to the

&

sailing vessels of 3,000 gross tonnage. Thus the weakest link

i
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on either side, thus securing her stern in iny'reqtﬁred direction. By thx!meansa il
the heads of the ships secured to the buoys in the next row. Provision for 120 such ] ,
supplementary stern chains is made in“the estimate for Plan No. 1 at a cost
of 51,244, 4l e e - : :

13. It may be desirable to give a few particulars of the construction of the
proposed moorings. The ground attachments of each buoy will eonsist of four scre ws,
4 feet diameter, sunk 20 feet in the ground at the four corners of a square of 200 feet.
To each screw will be attached 21 feet of open link 21-inch chain, the last link of which
will therefore remain above the surface of the ground. To each of these last | ey
will be attached by means of a suitable shackle the end of &' ground chain,” a 21-inch
stud link cable, 241 fathoms long, the other ends of which will meet in the centre of
the square. To these four ends will be attached one end of a'2i-inch stud Hak.

1

chain (the bridle) of a length one fathom less than the ‘depth of water af mean tide,
the other end being attached to a spindle of round iron 3-inches diameter, which will©
pass through the buoy and bo secured on the top by a steel key, which will also )
connect it to a,mmg ring or eye to which the ship’s tackle will be made fast. On
this key being @fiven out, as described in paragraph 10, the buoy will be detached =~
from its moorings. - A ' g BEsn ol e
14. 'The length allowed for the ground chains, 241 fathoms, is one fathom more
than the actual distance from the angle to the centre of the square, so that there will -
be a fathom of slack in each of the four. This will allow the buoy to rise and fall
with the tide or with such waves as there may be within the harbour, ‘The strain of
a ship upon the mooring will first lift this slack, and then lift the one or two of the it
ground chains which may lie to windward, off the ground, and ultimately undera =~
foree sufficient to lift the whole length of chain, the strain will be thrown upon the
screw or divided between two screws some 30 fathoms distant and buried 20 feet:
in the ground. The result of the greatest possible strain upon the chains will be
to allow the buoy to describe a circle of about 42 feet radius round the central point
of the square which is its normal position. Thus 42 feet added to the length of the
ship will give the radius of the eirele which a ship can deseribe under the influence of
a gale of wind veering all round the compass, though the actual attachment to the g
ground will never be ot a less distance than 30 fathoms. & e A s
15, The h given to evory detuil of the parts of these moorings swhich
; 3 : T J"‘ -T‘w‘,:‘.[:"", mfinex‘m Of that Mﬁd ecific _7 by Lk)
‘tackle to be carried by the largest class of morch aut “ships, sty

el

are

authoritative inspection. For vessels of a size beyond t 5 0
‘recognized by Lloyd’s, if such should visit the i ik
have to be made, : ; ey tke PO dxeeptwul :

16. In the charts showing the proposed arrangement -
indicated the dgghs- by the oolfgm taken from the survey
disturbance of the bottom in the following s
the berths for small vessels in the extreme |
I anticipate further ohmi&ea in this locality, an
will probably be more like that shown by
those of more recent surveys, T have th

to show an exceptional state of t

attachment will be that which is on board the ship itself z,
' he lin

e LS
e
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to be ready for nse in November 1880 advantage should be taken of the fav :
season of January and February next for laying them down. .
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ESTIMATE OF MOORINGSE.
No. 1, Close Bystem,

134 scrows 4 feet diameter with 21 feet of 24’ open link
chain at £22 each i

180 lengths of 237 stud grouud cham, ‘eath 24% fathoma—560
tons at £17 S

36 lengths of 13" stud ground chmn for Harboat side mrmrmaa

of lines A and C, each 24} fathoms—521 tons at £16 ...

54 lengths of 21" stud hndle—cham, from 8 to 63 fathoms—-42
tons ab £17

12 lengths of 14 “stud bmdle-cham, each 41 fnthoms, for inner
line of buoys—3} tons at £16 .

Shackles for connections—154 tons at b

54 wrought iron buoys 107 x 9'-~1926 tons at £35 ...

12 da. do. 65560 82 - 'do. 24D Lo I

120 lengths of 13" stud cham for ‘stern mooringe, each 12
fathoms, 1,440 fathnms at § ewt.—54 tons at £16... -

120 lengths of §" hand chain for do., each 20 fa.thoms, 2,4»00

T Bees o o o ok

_fathoms—24 tons at £15° ... il i
Rerewing machinery
Portable engine and boller ! . R

Lo:;tmgencxes and axtrau o per eent. ...

Total cost &f matenn.ls ghipped f.0.b. in the Tyne = =

:ﬁht for 1,000 tons at €0° ... i g e

ma,temls and labour, say it S
Bpeem.l supenutendenee ’a Lo S i

or B, ot 1/74;.; Bg.a,éﬁsm- (Signod)  W. PARKES.

No. 2, Open System.

124 soraws 4 fact dismeter with 21 foet of 24" open link chain £ 5 4
‘ 2.948°.0.'9
QB&fefgﬁha of "i" atud gruund cham, ool "-l% fﬂﬁhowsh"f){) ;
tons at £17 H b 5,100 0 0
20 lengtha of 14" stud sund chain for arbour side moow. :
‘ lines A and , each 244 fathoms— 29} tons at £16. 472 0 0
lengﬂ!! of 21" stud ‘Pridle-chains, from 8 to 6} fathomsu-. !
22tnnsah£17 ‘ o i i Tl
19 lengths of 13 stnd bridlo-chains ik 4} fathoms for inner " ] ,
hne 0f buoys‘—_ai tﬂn& ﬂt i’lb g e e 52 0 0 .
Shackles for connections, 12 tons at £35 420 0 0
29 wrought iron hoys 10" x 9 68 tons at £35 S 98800 6
12 L 6 x 5 8% | ot £40 350 0 0
Se‘rewlng sﬁhlﬂ ﬂ 4rs e ars IS S, 600 00 )
Portable engine a,nd bo R gl b Beo D
Qonm;genmes a.nd extras 5 per cent. ... b&ﬁ‘ 0 ot

Total cost oi matenals shipped f.0. b in tha T : sl
ght for 600 tons Bt 60° | ... i yne‘ Lli ggg g g
Local materials and labour, say Elnes 3 oo Al
A Speaml snpenntendanee WL 500 0 0 :

17,936 0 0

‘1,,

Lk B 8. /T4, B 220,752, S
- (Signed)  W. PARKES.

tl of moorings suggesting certain ma&xﬁmtmns

Establishment ‘.4;“

i : No. 2 377 A g ee :
REFBRREI’ fﬂ ﬂw Earbuur Camm1ttee foa‘ mﬁx remarkg,ﬂ
e By Order.) iy A
(Bigned) J. PENNYQUI

37th June 1879
'I'u ﬁ:e Pmdent, Hatbow Gommzttee

No., Q-A' Proceedmga oiﬁze Madras Haxbm:r Works
 10th July1879.

Beaé letter from Mr.

Letter referred to Captain ‘Taylor and Mr, ! 5
On the explanatmn oﬂaml by ﬁb@ie oﬁcers thl;h%t:nmn
s B el i ‘ Mrv Pafk&p’

ide plan
by Gmeramant asa wmanaam@nt If it ahould '
ogen style as advice by Mr. Marshall is necess ;be thf:unﬁovﬂ'
buoys adjoining the harbour wall in either ‘monsoon
:mzflmtgz ﬁ-omWBEggland,alr a.m‘.t1 if the close system of Mr. Parkes is
8Cre eln, ea '
i buoy& n g | y in posmon it w111 anly be

[
I o \

§

T

s

9-B.  From F. N, THOROWG b
~ Madras Hatbnur Works, to tcl)zg %ecﬁ?qm;ym' INBT' ,

,Bmldmgs and‘ Roa&s

‘ I

x|
Rubhle basea | /[ il il

.: Iﬁ alltheabﬁve we _
mmt hasgona lﬁﬁw? 1]
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PUBLIC WORKS,
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; : BUILDINGS AND ROADS.
L crvin WORKS, |




 4¢h June 1880, No. 1,3

Buildings snd Roads.
| Civil Works.

From the Seoretary to the Government In _
ment, (Civil Worksf—eous,) to
of Madras, Public Works partment, ‘dated
No. 141 M.

RererRING to your fotter No. 855 W., dated the 3rd April 1880, d
4o state that the Government of India approves of the proposal of the Madras Gmmm :
ment to adopt Mr. Parkes’ open system of mooring for the : Hay' :

gly sanctions these materials being procured at an es mateé cost of £1

I am to request that the Madras Government will set aside the (necessary funds o
cover the outlay on this account from the current year's grant, a8 8 it is not probable
 that any addition can be made to the grant already assigned for outlay on the harbo
works during the current year.
T U S add that the Becretary of State has been adv sed by
approval of His Excellency the Governor-General in Council of the
provxdmg mooring appmtus for the Madras Harbour.

, he pro
the E@ndge% £

Ordered. that a copy of these Prooeedm 5 and'
tary of Btate be forWarded to the Govemment of Indla













1C WORKS DEPARTMEN

od in consultation with Messrs. Parkes an
rders | Government with my letter No. 2,017, da
revision, and the substitution of a smaller number ¢

. cable, and a different disposition
e i i 2' ki U ‘
 vessels of
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e S
- choice, not only for present, buf for future, arrangements. It may be that the number
 of serews iy unnecessarily great for present requirements, but their fixing requires
" special appliances which may not be available when an extension of accommodation 13
 required, and as the whole expenditure upon their purchase and fixing 1s only about '
Rs. 50,00, there does not appear to be much object in deferring the fixing of such
- portion us might, so far a8 immediate arrangements are concerned, be dispensed with,
 to be hereafter fixed at 4 much increased eost. g
7. 1 would therefore express a hope that these considerations be weighed before
-~ any departure is permitted from the arrangement of the serews already sanctioned (with
_one small modification which T have already suggested to Mr. Thorowgood), but the
- number and position of the busys is & question on which I lmve no gpinion fo offer. -

\ Read also— : 15 “ | R
. No 118B. FromF. N. THOROWGOOD, Esq., M. Twsr. C.E., Superintondents
S \ - Madvas Harbour Works, to the Sceretary to Govemnment, Public Works

Department, dated Madras, 9th N ovember 1881, No. 68 W.

- I mave the honor to submit the following repgt in reply to tfhehOrz e; 'g ?;‘;ﬁ'} .
SR ; Ay ) ment No. 2701 W., of the 4na NOVEURZEr -
4 Ha. 378 4-0, 32ud Dotober 18815 : on 8 letter* from the Government of Indié-
2, Iforwarded for the Government of India, with my letter No. 54 W. of 24&1
Ootobér 1851, o plan. showing the state of tho harbour at the end of September, aud
this may b taken practically to represent the present state of affairs a8 Tegarey th:
: mbf the picrs, the depths of water, and the state of the shore within and without

8, Srate or TR PrErs.—The two piers ave now completed in length, and g
- nate in water eight fathoms deop below mean zea level, with an opeing of 059 % |
. between their terminations. There vet remains to be built on each pier & refurm W8

‘or horn, the shject of which is to prevent the waves from ing round the

~ walls, by deflecting them off at first starting. . ik il Sl
" 4. Dam or Coxprrmon.—These horns are only 70 feot in longth, but ©
esigned on so sharp a curve that it will be hecessary to altor the wheels of ‘the Lr
ranes before any blocks can be set. The two craues have likewise fo bmﬂa
‘pletely round in their own length; which will probably be a rigky and diffioult W
aking. T do not therefore think that the piers will be actaally and finally eom

5. Conorri Brock-worz,—The length of the soncrete. hlock-work of the B¢

. pler s 3,270 Lineal fect, and this hos been built in 43 years. - The length of the
- work of the seuth pier 18 5,972 feet, and this has boen built in 4 years. - T(hﬁ B

antity of sonexete blocks for the piers was 2,00,100 cubjo yards; the quanhi
used has been 2,06,681 oubio yards, and it is possivle that about 80 cabie ¥
tional will still bevequived. = . s R < s
6. Serriiaesr-Towirds the snds of the two picrs, where the rubblo Tou

eep, there hns heen in some places an exeess of settlement by the cromgm!!?ﬁ”f
ing rublle,. This settlement has, however, never Lronght the work ¢OW
9 mches lower thah the designed height of 3 feet & inches d»:fe

fhan

. The gensrel apypevrance of the upper surface of the whole 7,842 & e
% is fulsly regular, slthough irregularities are vonspicuous at some places oI GL
tiog. - During th , . the piers no block hag ever been bodty £
¢ iu Noyember 1880 ons block at tho extreme eud of th
) was under and sank down 3 feet, The shallow:

§xivg e
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