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SELECTIONXN
OF PAPELS

REGARDING THE CONSTRUCTION

LIGHT HOUSE ON TIHE ALGUADA REEF.

I
NOTE BY TIHE MOST NOBLE TIE MARQUIR OF DALHOUSIE,

Passine down the const of Arracan wo found  the weather so fine as
to admit of our passing close to the Alosuada Reot,

This danrerous and dreaded line of rocks lies to the southward of
Cape Negrais, at abot ten wiles below Diamond Idand. Tt s very
low, extends for probubly a wile in length, and renders a divergence
from the direct eourse between Caleutta and the Trrawaddy so necessary
in common prudence, as to canse the loss of wsually half a day in the
passage. The Rear Adwmivad, bofore e left the station, wrsed upon the
Governent the expedieney of erceting a Light House upon the reef, and
the Governent promised that the praciicability of deing so should
Le examined as soon as an Officer conld e sparad for that purpose.

2. To-duy T landed upon thereef. 1 found it compoxed of sandstone,
laid by nature in parallel ues, and thrast up on edge with an inclination
to the castward, fike all the rock and elitfs upon this - castern portion of
the Buy of Benzal It is covered with oyster and shell fish, and bears
no appearance of vegetation, nor is there the smallest uantity of carth
or even sund upoll It

Time divd vot wlmit of walking over the whole reef, but even close to
the spo’ where we launded, there was a Lroad and comparatively level

pace of not less than twenty-five yards, whick would give ample room

for the foundation of any building thaut might be required. Itis my

“Unpression that, if @ site were scelected towards the northern eud of the

B



main reef, where an outer reef protects it towards the East, and where
the roll of the sea in the S. W. Monsoon will partly expend itself
ou the southern portion of the reef before it reaches the
House, either of stone or of iron,

great difficulty or cost.

site, a Light
might be crected  without any

3. If on my arrival at Rangoon I should find an Engineer Officer

disposable, I shall despatch him at once to the reef, in order to bis

examining it and furnishing me with a preliminary Report ou the subject

while T am in this part of the world.

DALHOUSIE.

H. Co’'s SteaMer Zenobia, §
18tk December 1853, ¥

——————

No Officer appears to be immediately available for this duty at R

an-
goon. [request, therefore, that a letter may be addressed to M

ajor Fraser,
stating generally these views and expressing my wish that an Encinea
Officer may, if possible, be deputed from the Pesu or Tenasserim P
to examine and report upon the recf during the preseut season.

DALHOUSIE.

rovinees

Y7th December 1853,

I1.

EXTRACT from a Despateh from the How'lle the Court of Direc-
tors, to the Government of India, in the Public Woul
No. 47 of 1856, dated 25th .May.

~

8 Department,

Para. 4—“The necessity of a Light House on the
seems to be sufficiently establishedgbut no adequate inforyy
afforded to us as to the conformation of the reef and
or the nature of the building which would be
tion. We trust th

Alguada Reef
ation has been
the adjacent rocks,
best suited for the situa-
at it will be in your power, without delay,
an Engineer Officer to make the hecessary surveys, plans and
for the proposed work, and we direct that the same,

be forwarded to us with an expression of your opini

to depite
estimates,
when obtained, may
on on the subject,”

111

EXTRACT from a Letter frow the Sccretury’to the (foverninent of
India, Pullic Worls Department, to Licutenunt A. Fraser,
No. 5055 of 1856, duted 21st October.

Para.  8.—“You will, of course, make a minute and careful survey of
the reef, including soundings to some distance on every side of it, natu.re
of bottom, character of rock, direction and force of tides, and you will
endeavour to obtain the best information that can be had as to the pro-
bable force of the sea iu the South-West Monsoon, and the elevation that it
may be necessary to give the Tower in reference to the dista.nc.e from
which it should be seen by vessels approaching from different
directions, . ‘

4. Bearing in mind the different forms, whether of stone OI.‘ ron, in
which it may prove best to construct the Light House, the various 10Cfl,l
circumstances affecting the successful execution of each of these.wﬂl
doubtless suggest themsclves to you. Give this your careful COF]SldeI‘-
ation now, so that you may go to Pegu provided with whatever mstr.u—
ments or apparatus may be necessary for the investigations that you will
have in view. _

5. You will, among other things, endeavour to ascertain durtng what
period of each season it will be possible for the work to proceed, and
during what period the Light House, when completed, is lllkely to be un-
approachable, and therefore incapable of receiving supplies an.d storOSf ;
aud after the survey is finished before quitting Burma, you will obtain
as much information as possible as to the best localities for stone
and other materials likely to be required. ’

6. Having completed these enquirics as speedily as may be consistent
with a thorough performance of the duty, you will return to
Caleutta and submit a brief Report of what you have obscrved and done.
You will then proceed to England, stopping by the way at Galle, .with'a,
view of availing yourself of such experience as may have bee'n gained in
the course of the operations now in progress under Mr. Pox‘ngdt.;strc‘: for
the erection of a Light Housc on the Bass, After yotlr arrival fn }ung-‘
land, you will ¢pecially report yoursclf to thc. Hon’ble th? Court.ot
Dircetors, and with their credentials, you will C(annnfncaw with
Mr. Allan Stevenson or other gentlemen emiuent m this branch of
ungineering,
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7. After visiting the most remarkable Light Houses in positions
analogous to that of the Mguada, you will then prepare vour desions, awd
through the Hon’ble Court’s intervention, submit tlwm. for thL: :l‘ii.i‘('ifﬂl
and correction of the high authoritics alluded to,  You will then 11;:lk'3
.'u'r:mg%'mcnts for the supply of whatever material and appliances it may
be',- advisable to obtain in Earope, aud havivg seen these despatched, von
will return to India, bringing with von such staft as it may . ‘

o . appear desir-
able, with the assent of the Hon’ble Court, to employ.”

V.

REPORT o~ te ALGUADA REEF ny LIEUTENANT A, FRASEDR
ENGINEERS, EXECUTIVE ENGINEE ‘ ‘DA RLER

s V] WV VALS I '4}141{, z&L(}‘I P 1 F

LIGHT HOUSE, P R

I arrived at Rangoo
B n on the 19 s X =
g 12th December (836, and proceeded

Arvisal 2t Rangoon, p::r H'on’l)lc Co.’s River Steamer Mahan wddy 1o
;ill:]dtlnlél.;;ﬁ?:l;ztz&l(}[;;.Nm l)alssem, where, ﬂ‘grc :ably to the Comnmissioner's
T * i «
placed st my disposal, orders, the Hon'ble Co.’s Steumer Eaterprize was
2. On the 2ith December, T removed from the M{Lll(;,w,l,ly into tl
v "

Euterprize oft Dalhousie, aud t}

Joins the  Enterprize, i former vessel

Commanded by Captaj -
o by Capuin - returned to Rangoon.

3 Before pro ing visi cef it s
. ceodm to visit the r t
g , 1L a pear wul 1o me an iIllI)Ol' -

Necessity of survey- 0P polnt to examine carefully

ing position, and gene-
. I: s W ag
ra features of the shores aceuratc a survey as the means aud time at my

in the vicinity of the disposal

. 3 s would ;

reef for the welection of P L1~10“, the pusition and gencnll

; {f@fﬁ;’“w“““ to form  features of Negrais and Diamond 1y
) . 1 )

e the shores in the vicinity of P

Porian Point at the mouth of the Bassein River

pearest land to the reef, it was obvious th

and fix by as

ands, and
aczoda Point, and
These being the
at onc or other of these situa-

SLOYes
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and materials and for the workmen during the South-West

Monsoon, whilst the Light House was being erected,

Sulanits drawing= as
follows :

1. General  plan of
the coist,

2. Pimof reef show-
ing soundine-.

3. Drawine of Dia-
uond Ixland.

4. Ditto of Negrais
Y.-];m.l.

Yefers to Journal for
further  iufonmation re-
garding survey.

5. On the 28th

Position of  the reef,
its seneral  diveetion
and formn o the cenes
ral height above low wa-
ter of the castern ridee
and its genetal conor-
i tioin.

4 To detail here all the operations of the
survey  would take up more space than the
relative importance of this branch of the subject
would justify. Drawings of cach of these places
are submitted as the result, and should further
particulars Lbe desired, I must refer to the
journal, a copy of which is appended to the
Report.

December 1856, being the day of the highest
spring tide, 1 landed for the first tine on the
Alguada Reef. Tts position, as fixed by subsequent
obscrvations, is six miles 540 yards distant from
Pagoda Puint bearing 237 303 from Diamond

T<land four miles 1093 yards hearing 547 30°; from

Porian Point eight milus ngarly, hearing 78710 It consists of two totally
distinct ridges of rock, runuing parallel to each other, in a direction 51"

Fast of North; scparated by a channel a quarter of a mile wide, of a

depth v

arvive from 2 to 3} fathoms, with a small detached rock in - the

centre appearing above the surface at low water,  The castern ridge is

about 3 mile i Jength,
bt of seven feet above low  water mark, rising craduall
hel t oD »

average he

though with frequent brea

Ly 150 to 200 feet wide at low water, and an

ks and changes of level, from the surface of

the water at the N, K to Tt feet at the 8. W. (nd.  For about 900 feet

fromn the |

atter extremity, the ridge 1s continuous, and casily traversed,

After this it becomes broken and divided by ravines and cullies, render-

ing a passage across them i work of som

e difficulty and danger.  After

9300 feet, the remainder cousists of nothing but detached rocks totally

unapproachable, except by boat.

6. The western ridge commences from a point nearly abreast the

The western ridge,

centre of the eastern ridge, aud thence runs
parallel to it for about the same distance. It is

entirely composed of detached and isolated rocks, the largest of which

we found on landing to be not more than five yards wide by 20 yards
'

lon g.'
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7. The rock of which the entire reef cousists is sandstone, much

The mamre of the - scored into parallel and alternate ridzes and
rock of which the reef  gullies by the lncessant action of the waves, though
i composed. from the uniformly inclined position of the
strata, one would be led to suppose that other disturbing agency than the
waves had been at work to produce the formation. The West slope of
all these ridges is steep, and in some places perpendicular or even
beetling over ; the eastern slope is uniformly inclined at a much lower
angle. This remark is cqually applicable to the general conformation of
the entire reef, as it is to its several component parts.
8. The rise and fall of spring tides as found by the means of
The vise and fall of Several observations, I found to be nine feet, which
tides coincides with the rise and fall as fixed by
Lieutenant Ward, Indian Navy, who notes it in his Chart as nine feet.
9. During the time I was engaged upon the reef, Captain Brett,

The velocity and diree-  Commanding the Enterprize, on one occasion, aud
tion of the tides. his 3rd Officer, Mr. Cookson, on another, at my
request took notes of the direction and force of the tides. Lrom the
Memos. furnished by those Officers, (vide Appendix L), it appears that the
spring tides ebb and flow with a velocity of from one to two knots per
hour, that the flood tide runs in a direction between E. S. E. and ~
South, whilst the directioun of the ebb varies between W. by N. and S. W,
This corresponds with the course of the tidal wave as given in John-
ston’s Physical Atlas. It is there shown that advavcing from the great
reservoir of ocean ronnd the South Pole, the tidal wave flows iuto the
Indian Ocean, and proceeding northward impinges upon the projecting
point of Cape Comorin.  Here dividing in two, the western half runs up
the Arabian Sea iuto the Persian Guif, whilst the eastern balf courses up
the Bay of Bengal, which again breakiug on Cape Negrais, the western
wing rushes on, until narrowed by the canverging shores at the head of
the bay, it forms the well known hore in the Hooghly, whilst the
eastern wing in like manner, is forced at the head of the Gulf of Mar-
taban up the Sittang, causing the still more celebrated and terrille bore
in that river,

10. Careful soundings have been taken all round the reef, in eve}_y

Soundings around the direction to a considerable distance, by the Officers

recf. of the Enterprize, under my dircctions. These are

(7

all laid down on my plan of the reef, which accompanies this Report.
The depth of water 1s from one to four futhioms.

11, The bottom close around the reef is almost entirely rock, at a

The bottom near the 1ittle distance off it is formed of sand and shells,

rect. with patches of rock scattered over it in all
directions,

12, After carcfully examining every part of the recf which was at all
The site for the Lighs aceessible, I finally fixed upon a plateaw on the
House. Model ‘thereot  eastern ridge, 600 feet distant from the S. W.
pubmitied, extremity, as the site most suitable for the erection
of the Light House. The reasons which induced me to come to this
conclusion are as follows :

1st.—The reef at this place is a finn solid mass of rock, presenting
a nearly level surface of 100 feet in width, with an average height of 1°1
feet above high water spring tides.
2nd.—Although the rock at the southern point of the reef is higher,
being 475 feet above high water, the space there is so contracted, being
only 315 feet at highwater in width, that I considered it impracticable
to build upon it a Light House of sufficient buse to admit of the erection
of 2 Tower of the dimensions which the nature of the case ro quires. Next
1o this, the proposed site is higher than any other portion of the reef,
3rd.—~The western ridge covering as itdoes only the northern half
of the eastern ridge from the iufluence of the South-West Monsoon, the
further the Light House can be placed from the southern end of the
reef, the more shielter it will obtain {rom that quarter, where the greatest
danger is to be apprehended.
Ath.—The workmen during the N, E. Monsoon, and whilst the
erection of the Light House is in progress, will have to live chiefly, if not

eutirely, on the reef* It is of more importance even that the quarters

for their accommodation should be raised as much as possible above the
wash of the sea, than the foundation of the Light House. For this
purpose 1 am of opinion that the 8. W. Rock is peeuliarly adapted,
being within easy distance of the site of the Light House, and the
intervening portion of the recf presenting no obstacles to the workmen
passing and re-passing from the one to the other at all times of the tide,
except perhaps in very tempestuous weather, with perfect safety.

* See Final Report, Sce. 1L para. 6.
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Sth—The western face of the platcau fulls perpendienialy from
10 to 12 feet, and the waves consequently dash agaiv=t it with much
violence. It is, however, in some measnre protected by thre: prrallel low
ridges of rock lying in ﬁont of it, whilst the rastern fuce slopes casily
and gradually to the water’s edge, wnd it is here that T almost always
effected a landing after fiuding every other part of the reef on either side
too dangerous to approach whenever there was any wind or ground swell
13, During the whole time I was oft the reef, although several
times the wind was blowing fresh, and there was

Foree of the sea. . i L.
still there was pothing <o indicate

a heavy swell,
in any degree what the foree of the sca might be when lashed iuto
fury by a gale from the S. W. T have, however, taken every opportunity
of making enquirics on this poiut from Masters of vessels and other
nautical men who have had experience of this coast at all scasons of

They all of them agree that, although a tremendous sea does

the year.
Mousoon, 1t does

undoubtedly break over the recf during the S. W,
not equal in violence the force of the waves during a storny n the

British Channcl or around the coust of Encland It nwy then, T

think, be safely assumed that the Light House on the Alguada Reof
will not be cxposed to a greater pressure than that on the Skerry-
vore, and that comsequently the force of the sea, as calculated by
Mr. Allan Stevenson, viz. 6,000 Ibs per square fout, which though con-
fessedly deduced from imperfect data, has been found a safe practical guids

may be taken as the maximum force which I shall have to overcome.

14, * Having fixed upon the situation for the future Lizht Honse,
, ' the next point that arose for consideration was
mntref;icnl {](?tl::arecn;‘ﬁ)o;]:.bi the nature of the matciial of which it shoull be
'I:',:L‘t“ iptuctionofthe gomposed.  There are  three varieties of Light
House from which to make the sclection—

1. Of Iron,

2, Of Stone,

3. Foundation of Stone, supestrneure of Iron.

The first is advocated by His Excellency Admiral Sir Flectwood Pellew,
the late Naval Commauder-in-Chicf in the Indian Scas, on the grounds
of its facility of erection and cconomy.

Captain Rogers, Superintendent of Marine, recommends a structiire

resting on substantial pillars (of iron I pxcsum«) 20 feet high, from the

* Sue l‘mal Report, Sec, I,

" two.

top of which a column is to spring for the lanthorn shaft 350 feet higher
with dwellings for the Light House-keepers projectiug on either side 124
feet beyond the head of the pillars, supported on wronght or cast iron
beams. With all due deference to these two high authorities, all the
information which I have as yet been able to collect, and the inspection
of the reef which I have just completed, leads me strongly to incline to
the opinion that not only would such a Light House, as that proposed by
Captain Rogers, be exceedingly unsafe from so large a portion of it pro-
jecting beyoud the base, having a strong tendency to throw out the centre
of gravity and to cause the Tower to fall, but that iron in any form is
not adapted for a Light House in so exposed and dan«rexom a situation

as the Alguada Reef.
15. Doubtless at first view, iron appears to be indicated as economi-
cal and easy of construction, as the several parts
Mr. A.° Stevenson’s . 5 ‘ .
ve mon could be manufactured in England, and readily

opinion regarding iron
Light Houses inexposed g5 well as rapidly put together on the reef, and

situations,
also, which is as importaut a point as either of the
formner, from the increased interior space for dwelling-rooms and stores,
afforded by the thinness of the outer walls. Still Mr. Allan Stevenson
has so forcibly pointed out the objections to the use of iron, and the
superiority of stone for the material of a Light House, that I cannot do
better than quote his words in samming up the comparative merits of the
“ Such structures (viz. those of iron) for situations of great expo-
“sure wouid, undoubtedly, be less costly than those of masonry, but
“ their stability confessedly depends upon their sirength rather thau
“ their 7weight, and in many situations it might ultimately be resolved
“into the security of the fixtures which attach them to the rock. There
“is, undoubtedly, reason to fear that in structures of great height,
“ urged hy the continual force of the waves and winds, a gradual deterio-
“ ration of the fixtures may result from long coutinued tremor, or that
“ the pillars might suddenly sustain very serious injury from the impact )
“ of heavy bodies thrown against them Ly the waves, and while in
« proportion to the difficulty of the situation, the expense of the stone
“ structure would increase, so the undesirableness of being forced to
“ rendw any structure would increase also ; and thus, while in many such
« places, the iron Light House may be the most convenient and least

“ expensive, the stone Tower is the more satisfactory and durable when
. C
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~ completed. I should, therefure, in general, say that nothing short of
“ absolute necessity: can justify a preference of iron over stone fur the
“ purposes of a Light House exposed like the Eddy Stone, the Bell Rock,
“ and the Skerryvore, to the full fury of the waves. The gradual change
“of cast iron by the action of the marine acid, forms another element
“ in the question as to the fitness of such structures for rocks washed by

“ the sea.”™*
16.  Satisfied by these cogent reasons that the Light House must at

least in great part he built of stone, I would com-

Recommuends a Tower
plete it entirely of that material as more durable

entirely ot stone.
and more sightly than one partly of stone and partly of iron, and as all
the establishment for quarrying, dressing, and putting together the stone
for the foundation would have to be organized, there could be but little,
if any, immediate saving effected by employing iron for the superstructure,
whilst ultimately it would certainly prove the most costly. I am further
of opinion, that an iron Light House would hardly be habitable in the

hot season from the great heat.
17. '+ In determining the elevation necessary to be given to the Tower,
the first object was to ascertain the distance from

Recommends an eleva- which the light wonld be requil‘ed td be visible.

tior of 110 feet _for
the Tower above high  (Cypgain Brett and other nautical men, whose

water mark. .
: opinions I asked on the subject, agreed that 20
miles would be sufficient to ensure all vessels pussing through the Pre-
paris-Channel making the light. At the same time less than that dis-
tance would hardly suffice, inasmuch as after the Light was established,
Commanders of vessels, instead of as now carefully and anxiously giviug
the reef as wide a berth as possible, will run directly for it as a leading
mark and fresh point of departure. According to the Table given by
Mr. Allan Stevenson, the elevation to be given to a light to render it
visible to an observer’s eye, 25 feet above the level of the surface of the
sea, at a distance of 20 miles, would be 110 feet. Supposing then the
Tower to be 110 feet above high water mark, the light would be visible
from the mast head of the smallest vessel 20 miles off, and from the
mast head of large vessels which may be taken on an average as 50 feet
high, it could be seen as far as 23 miles. .

* Sce Final Report, Sec. §. para. 2,
t See Final Report, 8ec. I. para, 11.

-

(1)
18. The dimensions of the four principal Light Houses ou England’s
. coasts in situations - analogous to the
Height Diam. Diam, .
Ft. at Base, at Top, Alguada Reef, are as per margin ; fifty
Bl ek ;]133’ 2 1% feet, therefore, will be fully sufficient to
Eddystune 68 26 15 aliow for the diameter of the base as far
Caulingford 111 48 not given, el .
as stability is concerned ; but T expect I
shall have to enlarge the size of this Tower to allow of sufficient space
interiorly for the stores and provisions which will
il site fixel % have to be laid in for a much longer period than
S feet tor thebasc ol the §g yecessary in Kngland, owing to the prolonged
OwWCT. . . .
difficulty and danger of approach during the S. W,
Monsoon. Should further enquiry prove that such is the case, the
plateau on which I have fixed as the site for the building, is capable of
admitting a safe and solid foundation of fully 60 feet in diameter, which
must be ample for all purposes.
19. * The next question that occurs is the nature
The nature of the i
of the light to be placed on the Tower. There are

light to be placed on the
Tower. three classes into which the illumination of Light

Houses are divided—
1st.—The Catoptric.
2nd.—The Dioptric.
3rd.—The Catadioptric.
The first consists of several lamps, the divergent rays from which
are collected and evenly dispersed on the horizon by means of reflecting
mirrors,  The second where the same result is effected by the rays from
a single lamp being refracted through lenses and prisms. The third in
which a single lamp is also cmployed and the light evenly ditfused: by
means of a combination of both mirrors and lenses.  Tn a brief Report,
such as I have been directed to submit, it would be impossible to discuss
fully the distinctive peculiarities of these several systems, or the parti-
cular qualities in which vne appears superior to the others. Nor is it
necessary that I should do so, as my present views on this, as well as on
other heads of the subject, will have to be submitted to the test of the
investigations I shall have to institute in Epgland, and will be much
modified ard dirccted by the experience of eminent men in Europe who
have.made this brauch of science their study.

* See Finul Keport, See. 1L
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20, At present, therefore, T owould only remark, that the Dioptric or

Catadioptric system is recommended by its supe-

Recommendr a fixed . . d s indis ) f
Catoptric Light. rior power, and is indisputably the most perfect
method of illumination with which we are at pre-
sent acquainted, whilst at the same time it is more economical to main-
tain, the annual expenditure in England for a Dioptric Light being

£ 140-3-8 less than for a Catoptric. At the same time, I am inclined to

the belicf, that these advantages are more than counterbalanced by the
complex nature of the machinery of the Dioptric Light, rendering it liable
to get out of order, in which case the difficulty of repairing it in such a
situation as the Alguada Reef, isolated as it is and cut off from all extra-
neous assistance during a great portion of oune-half of each year, would
be very great, and still more so by the apprehensions I entertain of the
probability of the Light House-keepers through accident or negligence
allowing the light to go out, in which case the results might be of the
most disastrous character. In the Catoptric Light, there are a number
of separate lamps, which are on the fountain principle, and consequently
perfectly simple and devoid of all complicated mechanizm, there 15, there-
fore, little risk of their getting out of order. Tn a fixed Cutoptric Light of
the first order, there are 26 of these separate lawps, and it is obvious,
therefore, that even supposing two or three of these to go out, the conse-
quences would be as nothing in comparison to the extinction of the
single light of the Dioptric apparatus, which would leave the entire hori-
zon sotally deprived of illumination. There is one more point to he
considered, viz., whether the light shall be fixed or otherwise. The
different varieties of revolving, of reciprocating and flashing lizhts, have
been introduced for the purpose of cnabling a vessel approaching the
coast to distinguish the different lights, and so obviate the danger of
accident which would arise from the possibility of her mistaking one
for another; no fear of the kind exists with regard to the Alguada
Reef, nor is there any particular dangerous quarter in the vicinity which
it would be desirable to indicate by a red light or a durk shadow. I
conceive, therefore, that a plain fixed white light would be most suitable,
as being the most simple and consequently less liable to derangement, and

the valuable space which would be occupicd by the machinery of the
other kinds, will be available for stores, &e.

——~
—
.
>
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91, The setsou during which it will be found practicable to carry oun
i . the coustruction of the Light House on the reef
ntx]«:)):e\\'u:\iﬂb?:n »fl“‘(fi’f itself, will extend from about the middle of
ed on in the reef. November to theend of April. In May, the S. W.
Torsoon comwmences, and although its violence is generally exhausted by
he middle of October, it takes some time for the sea so long lashed into
ury by the continued driving of the winds in one direction to subside,
d the final departure of the Monsoon is generally attended by a storm
»f more or less violence, while a gale of similar chavacter way be like-
wise Jooked for at its commencement in May.
22 Expericnce can alone determine upon the possibility of landiag
The tine durine whicl on the reef durir.)g the S. '\\.'. Monsoon‘, and conse-
the Livhi House, when  quently on the time for which the Light House,
‘I,(i““‘:\,,‘\;’w\.‘,‘\‘,‘h’ﬂ‘,;f’"l'l‘,f" when finished, must be provided with stores and
the sccommodation for  with food, fuel, and water for its inhabitants; but
supplies which must be : ’ ’
wranged for i design- accommodation for six months’ supply must be pro-
ing the building, . . i oy oy .
vided for in the design for the building. Tt is the
opinion of most persons in Pegu competent to judge, that during the
breaks which always oceur in every Monsoon at irregular intervals, and
of uncert:in duration, opportunities will oceur of landing supplies for the
Light House, provided that means are afforded of facilitating the
operation by the aid of a pier with a moveable crane at its
extremity.

23. The conformation of the reef on the eastern side of the Light

Ou the concimetion of  loUSe site, appears particularly adapted for the
A pivr 10 e castward of - construction of such a pier. The eastern will be
the Light House, to faci- . .
litate Tanding stores and  the lee side during the 5. W. Monsoon, and the
materials, . s

rid_es slope gradually down to the water’s edge

with sufficient water to allow of boats approaching near enough to

discharge their cargo, without being stove in upon the rocks below the

surface on the recoil of the swell.  This is the spot upon which I almost

always landed on my recent visit, and it was frequently the ouly place
on which the boats could approach after numerous trials on both sides
of the reef. At first, as a temporary measure, it would be sufficient to
" fill up the iiregularities of the swrface caused by the gullies that separate
« the.successive parallel ridges with loose Lroken stoue; this eventually

would have to be retained between sca walls of regularly built masonry

jotnted and joggled together. A structure of this kind in that compara-
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tvely sheltered position may fairly e expected to withstand the impact
of the sea, and boats anchoring a few feet in front of the head of the Pier
under the projecting arm of the cranc at its seaward eud ; men and stores
could, I should conceive, be landed from them in favorable weather, if
ordinary care and precautions are taken to avoid accident,

24.% The quantity of space for the interior of the Light House is a

int on which I do not at present feel qualifiec

llxorv‘udhw the quan- po .. presen L ied

tity of space required 1o offer any opinion. So many elements have to
for the interior of the . . . .

Light House, unable at be taken into consideration, the nature of the

prosent to come o 8 fiehts the number and race of the light-keepers,

decision on this puint. ’ L.
. the different description of stores required for the
cflicient maintenance of a light, and the cubical contents of such stores
bave all to be well weighed and determined upon before even an
approximate solution of this important question can be arrived at:
25. In order to maintain the communication between the Light
. . .
) o

States the mecessity House an(.l Dep6t on shore dunn? the tlme.the
of having & Steamer as-  works are in progress, a Steamer will be required

signed tor the exclu- . . .
to be permavently assigned for this exclusive

sive service of the Light
House works. service. As she will have at times to be exposed

to very bad weather, replete with dangers of every description, it will be
necessary that she should be a vessel of good sea-going capabilities, and
with engines of sufficient power to enable her to contend successfully
against the violence of the winds and waves, and rapidly to run from
exposed situations into others where she can be in comparative security.
She will also have to tow heavy lighters, laden with stones, from a dis-
tance, and it will be an object of the greatest importance to lose as little
time as possible in any of the operations restricted to the continuance of

the N. E. Monsoon.
26. I fear that it will not be found practicable to keep a life-boat of
any description on the reef. or, should this be
Points out the ugsc- . . . .
fulness of 8 life-boat  possible, to laumeh her from it amidst the boiling
on the reef after erection surge that rages around it ; At the same time the

of the Light House.

number of persons who can be accommodated
within the Light House will be so small, that supposing the other diffi-
culties to be overcome, there seems little chance of their ever being able
to man her. I shali, however, direct my parucular attention to this when

bt So.e Fiual Report, See. IV-

in England, assuch a boat might be the means of saving many lives
from wrecks, and would he otherwise useful in communicating Letween
the Light House and the Steamer, or even the adjacent shore in case of

unforeseen extreme emergeucies.
27.* A Barrack will have to be constructed on the reef for the accom-
Barrack for sorkmen. modation of the workmen whilst engaged in the
its situation and proposed  erection of the Light House. The situation for this
conmtruction. I have already indicated in paragraph 12. It will
Liave to be erected on pillars of either wood or iron, disposed in a conical or
pyramidal form, as giving the utmost possible stability, connected and
strengthened by wrought iron ties and braces, the pillars being secured

to the rock by means of Lewises.
284 The foremen of the works I should propose bringing out from
England, as it will be necessary that the ordinary

Proposes to bring ont
Supermtendent from
Lnglund, ordinary work-
men from China, suppos-
inga stone Light llouse

workmen should be directed and superintended
by meén of experience and ability. The great
expense of Kuglish labor in this country, and the

be fixed upon. disappointment and loss of invaluable time which
would ensue from their constitutions not being acclimatized, and the
sickness to which they would be liable in so exposed a situation where
shelter from the burning sun and the driving spray is not even to be
thought of, are insuperable objections to the employment of Europeans in
the merely mcchanical part of the work ; nor do 1 think that any reason
exists for regretting their absence. I believe that at Hong-Kong, where all
buildings of the least pretension are constructed entirely of granite
which abounds in that vicinity, Chinese masons can be found who will
readily consent to eugage themselves to work at the Light House, and
who will succeed nearly, if not quite, as well as Europeans in the crection
of the Tower.
29. My survey of the shores and Islands at the mouth of the Bassein
recommends Diamona  1iVeT led me to fix upon Diamond Island as in
Island as the Depot for  a]] respects the most suitable situation in which
stores, &e., and assigns . .
to establish the Depdt fur stores and materials

reasons for fixing on that
t. .
°pe during the progress of the works, and for the

" subsequent maintenance of the light. The Island is 47 miles distant

- from the reef. Itisirregularin form, about a mile and a hfdf in circum-

* S¢e Final Report, lage | + Sec Final Rq)urt l'qg(,
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ference, surrounded by a belt of sandstone rocks, but to the East and a
little to the South of the North Point, a break in the reef affurds a safe
entrance and landing place for boats at all seasons of the year. The
Island itself forms a shelter and break-water frqm the winds and wives
of the S. W. Monsoon. Above the rocks there is a girdle of loose
sand from the upper ¢dge of which the ground rises abruptly, and the
whole of the interior from this line is covered with a dense and almost
impenetrable jungle. A portion of this on the eastern face (which is
marked in the sketch of the Island accompanying) will have to be
cleared, and the space so rendered available, will be amply sufficient for
all the buildings that will be required for my own residence, the store-
rooms, workmen’s barracks, &c., &e.  The line of clearing I have indicated
in the plan will open out the Alguada Reef, s0 as to render any signals
from thence visible all over the Depdt, and vice versd, whilst at the same
time the jungle left to the westward and southward portions of the Island
will afford an indispensable and efficient shelter from the S. W.
Monsoon. Captain Brett informs me that he often anchored oft the land-
ing place in very bad weather, and that he considers it a safe berth for
the attendant Steamer at any period of the year. Fresh water is found in
small holes in the bed of a nullah which appears to form the principal
drainage of the various ridges and spurs that fill up the interior of the
Island. It is at present scanty in quantity ; but the Burmese collectors
of turtle’s eggs, who reside on the Island, report that during the rains a
considerable volume of water passes through that channel, which might
be retained by a bund if made sufficiently strong. I noticed the remains
of one they had constructed ; but being very rudely put together, it had
burst and the water escaped. They also stated that good water was
obtainable in considerable quantities a little below the surfice by
sinking wells.

30. Diamond Island, thus affarding all the requisites for a Depdt,
very safe anchorage, accessibility, sufficient space and fresh water, I deem
it superfluous to discuss the comparative merits of Negrais Island, Pagoda
Point, and Porian Point, which are so much more distant from the reef,

31. Having thus completed my observations of the Alunada Reef,
and its neighbouring shores, and fiuding that the stone, of which they
were composed, was uniformly a soft and friable sandstone, I deemed it
important to ascertain whether a repert, which T had heard, of the exist-

17 )

ence of granite in the Island of Callagonk was correct, and whether
I conld rely upon that place, or any other which *T might discover i
its vicinity, for the supply of a material of the requisite harduess and
durability, and in sutﬁ"ent quantity for the completion of the Light
House,

32. I accordngly proceeded to Callagouk, an Island on the coast of
the Tenasserim Proviuces, 30 miles to the South of the entrance to the
The Steamer anchored on the East of the Island

Mouhnein River.
It is about five miles long, aud half a mile

between it and the main land.
broad, wuinhabited, consisting of a ridge of <:un‘.<idcml')lu elevation, covered
with dense jungle. T landed on a mass of rock forming one point of
a sheltered bay, and found that the whole of 1t was aranite; and conti-
nuing 1y rescarches, it appeared that the whole Islaind was composed of
stone of the same description—specimens accompany the Report. It
is a coarse-urained stone, composed of black mica quartz and felspar, the
Litter superabundant and in extremely Jarge erystals, causing me to

entertain some apprehension, that if exposed to the constant action

of the waves, it would in time decompose, leaving large cavities which
would ultimately tend to the disintegration of the mass; and in this

opinion I have been somewhat confirmed since my return to Rangoon
Ly Dr. Brandis, Superintendent of Teak Forests, a gentleman who has
made geology and mineralogy his stady.* It must be borme in mind,
however, that T had neither the time nor the appliances for boring or
blasting the solid rock, and the specimens which I have collected are
consequently only the pieces that I could bLreak off from the outer
corners with a heavy iron hammer,

33. Should the Callagouk granite be found to answer, no place could
possibly be better adapted for the purpose than it is by nature. The
roadstead, about three miles broad between the Island and the mainland,
affords a perfectly safe anchorage to vessels of any draught at all seasons
of the year. The bay on which I landed, is just inside the southern
end of the Island, about half a mile broad, and a quarter of a mile deep,
with a hard saudy heach extending round it from point to point; the
soundings in a straight line from point to point are 2 to 2} fathoms,
which depth of water is obtained within 10 yards of the poiuts. Here
then is a natural harbour, of the best possible description for lighters,

* Mr. Oblhan s sinee giveu a favorable report to the Hon'ble the Comrt of Dircetors

i the stons,

D
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for the conveyance of stone, which they can take away actuaily from th
water's edge, and also for the attendant Steamer, should she Le required
to call there, or for any vesscl eugaged in the Light House works,
3+ It is noted in the Charts that fresh ﬁter exists; but thouch
n

I proceeded in search o t, I had not succecded
States that fresh water .

is 1o be found iy Cala. 1 Hnding if, when darkness compelled me 1o

gork, ard  points ot r Steame ave o Y

e st rﬁetmn to the Steamer. I have since learnt from
Captain Booth at Mouhain,

that he has seen o
stone tank filled with beautiful water,

situated on the Nortly poiut of the
Island, and ouly a few hundred yards beyoud the spot at which I dis-
continued my search,

33 Mk s 2 es dists . . R .
35, Cullagouk is 210 miles distant from the Alguada Recf, and betuy

Gives the distance of 10 Windward of it during the N. E. Mousoou, the
Callagouk from the reef,  conveyance of stone which woul

2 of s iich would be 2
and shows how workmen ¥ * conﬁncd toth
may he supplied  with
provisions.

at
season would be much facilitated, while the work-

meun employed in the Island might be supplied
with provisions from Amherst by meaus of the Steamer attached to the
Tenasserim Proviuces in her monthly voyaze to T
out extra cost to Government,

36. T also visited Green Island, immediately in front of Amherst, The
stone here, as appears from the specimens, is of a much closer and finer
grain, and is so far superior to that at Callagouk, but the rock appears
to be less solid, being split into fissures, and intersected with veins of
mica and disintegrated granite, so that it is doubtfu} whether T conll
obtain blocks of sufficient size for the Light House,

avoy and Mergui, with-

But even should
this prove a groundless apprehension, the very small size of the Island
H

which is not more than half*a mile in circumference, its exposed and
dangerous position with the Amherst Reef, and a rock v shore to Leeward

o 4 3
and the absence of any safe anchorage in its vicinity, the difficulty of
landing on it at any time, and the impossibility of doiug ko in bad wea-
ther, in the 8. W. Monsoon, renders it utterly ine

ligible as a quarry
for the Light House.
37.  If then the Callagonk granite is not considered good enough to
arrant its use, all iden of ini rial 1
The arrangements that ¢ © ()btammg material in

will hive to be made, LIS country must be abandoned, and the stones
should  the Callugouk 3 . ot . .
granite not be found will have to be quarned and I'repﬂmd n Englanu;
good enough for build-

g, and put together on the rect. The uncertainty

and danger of delay nseparable from this arrange-

w
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ment through the non-arrival or loss of the ships \thch l'&ng(gil?[l:
stone, together with the manifest advantages attemlmlft fflill eit of the
ing the resources of the country, the Clmseqllﬁ‘n; ‘%t miude endent
repeatedly expressed desire of the Government t? render xP:)lju amf o
as possible of aid from Eugland, aud the con.vemence to. (,él N
serim Provinces, and possibly to Caleutta ltS(.:lf, of bf}l:f_;; )a.) e vlo fﬂw
upou these quarries, when once opened for an 1n(.\xhnust1;)1:.sllpp 1}.75:(] "
most durable building stone for public and private buile ]E?T e 3
strongly to hope, that the granite of Callag.nuk 'may not (/1 Ot}nt ‘thi{
condemned, because 1t is not as PGl'fCCt as 16 “”g.ht be, m\]( :~t"’f r the
Island. so favorably sitnated, and so well adapted in al}l' T?:T:t(?dm“;
purpose in view, may be fixed upon as the place from whictt

mv materials.

{ s source from which
38. Should this be the case, Hong-Kong 18 the sour
I would obtain quarry-men, for the same reasous a;
Jn case the Callagouk . g 26 rownrdine the class ©
stone beapproved, Hong- expressed 1n paragraph 28, reg m‘lm.a .
b Soumehﬁo}g workmen to be employed in building the Light
which quarry-wen shou j > )

' 1 H al Jrett have
be vbrained. House. Cupta 1 Brookmg and Captdm Bret . cl
g g A'*'y' the
visited Hon -Koua, and both agree as to the dextent and skill ? f
A . 1 1 8Y - Qv £ S
“hinese 1 arrving oranite, no less than in the subauluult operatlon [§}
Chinese 1 quartying g X
dressing and puttin" it together.

39. If it could be insurcd that all the s?lips lad'cn with s‘t«)ie f;l:;:
England should arrive safely and regula'rly with their carlflgoos, ; (12;1‘
ossibly be more economical to obtain 1t t.hence thanb to av:ted lto b);
at Callagouk, the first establishment of which must 1eezfpte're 10 be
attended with expense. In thie former case, bofvever, the en 1.1. ot
will be sunk in the Light House, aud lost to this country, whilst 1}n 3 e
latter, it will open a new field of employment for the people, and‘ z)u o'l‘ da
new material, not only f.or any other Light Houses that may be required,

but venerally for the public works of the eastern coast.
o

40. Two Lighters of about 80 tous would be required for the transport

of stone from Callagouk to the reef, ani two
lishment of ) - P . ween the
"Ozl:ef"“cs:ﬁ? erection of smaller ones of about 30 tons to ply between

e i H‘U;mll: "jfg“;?c' Depot on Diznond Island and the Light House.
the muerial being pro- . ue, Superinten-
.cured at Callagouk. I have requesied Captain Brookiug, .,11)d '

: 1 ) . SCTrip-
lent of Irrawaddy Flotilla, to furnish me with a memorandum deseri
tich adl

: .C d as st
ti f the kind of vesscl of cach class he would recommend as mo
ive o 2 o~
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suitable, her rig, the number of hands sufficient to man her cfficiently, the
time and the cost of construction, and the expense of subsequent main-
tenance.  This, when received, will be appended to this Report.®

41. On coming down from Bassein, I stopped at a village called
) Kyouk Thembau, where I understood lime was
The limestone found . . . A

at « Kyouk Thembau,’ Obtainable. It is 30 miles above Dalhousie on
about 3¢ miles above . ’ B
Dalhonsie, its acoesaibili- the right bank. Here, and at the village of
ty. and the mesns of Thama-dewn, half a mile below it, I found suffi-
transport. . . . .

cient limestone for a hundred Light Houses, (speci-

mens accompany). A tidal nullah runs up to the foot of the hill where

it is found, navigable for any sized boats, as fur as I went up, abont two

miles. ere we found a Yine-kiln, and the hill was pointed out aliout oue

mile further on. The creek was sald to be navigable up to the hill itself
by boats of fifty baskets, or about one ton bLurthen.

42. Before leaving Rangoon, Captain 'Sparks, who was awaiting

L]

Acknowledges assist- orders to return to Madras, expressed a wish to

e rc:olv(:l 1T>m accompany me and render me anv assistauce in

siptain - Sparks, ate . . . " X
Depnty Commissioner at his power. - Having obtained the sanction of the
Rangoon. B : .

HhRoo Connnissioner, he remained with me the whole of
the time, and to his eMcient mid T greatly indebted for the fulness of
this .Report, whilst the survey I could scarcely have completed at all, in
the short time allowed me, without him.,  To him T also owe the sucoes-
tion of the modcl of the portion of the reef on which I propose to build
the Light House, and the contouring of which he conducted whilst [ was
employed making a drawing of the entire ridge. T fonnd him perfectly
competent to carry on any surveying operations, whilst his special
acquaintance with the country, the people, and their language, and his
general knowledge on the various subjects we have had to discuss toge-

ther, have been of infinite service,
1, -t h M . :
43. From Captain Brett and his Officers, especially Mr. Jolnson,
I have reccived most cordial icl 1
5 : 3 and ¢ . sxist -
Acknowledges  assist- . Ueflicient assist
ance  reccived  from  ance. It would often have been easy to have
Captain Rrett, and the Al : P Lo
Ofiicors of the  Howhle raised  difficulties in my way by objecting on
Company’s Steamer En- : f e
lmn}i;c.y ea n- account of the weather, and dangerous nature of
the coast, to run the ship within easy distance of
the point on which I wished to land, or to lower bLoats to convev me on

shore, and it would have been impossible for me, professionall

y unskilled

* See Appendix No. lI.‘

(21 )
ections ; but so far from this

ible facility afforded me
Leing the case, I invariably found every possible facility - ri",-
1 e res ip 1 sn, SPATs
azd oall the resources of the ship in }he way of boats, mm,vdlzs O,Sal Zg
ging for flag staffs, carpenter’s labor, &c., were placed at my disp
o o "

soon as asked for. .
4+ Tn conclusion I beg to state that, ha

' 2 e obj
in such matters, to Lave over-ruled these ob)

ving been instructed to Sl.lb‘
>
1 ” y ndeavoure to con-
mit a‘ Bnef Rep()l't, T have e d

i ossible. The
Conelusion- depse my materials as much as P 1
ter of the points which 1 have been

: sed to touch upon, have, however, extended it beyoind the limits ‘le‘hm
Ob}\xl'(ili Ioshould have; wished, if possible, to confine 1t, a}thou'_gh rt:;\;z
:m%ltted every thing that did not :tppem’I {to mte 011 ;uot’fldc;itlta:r:gz ance
e i"tﬁ thel EZSZ \(:ie:leenlz’yll)z;éd, I have kept a journal
’ Ox: which 1 have wvoted down, day by day, every
ed, and beg to attach

varied and comprehensive charac

tume to show clear!

The Jowrnal will Ve ypina of interest as it oceurr

rbmides et 7 a copy of it for reference, should a fuller detail

ings be required. .
of my proeete ) A. FRASER, Licut, Engunecrs,

Executive Engineer, Alguada Reef Light House.

RAXGOON, “L
11th Lebruary 1857. !
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Memo. on the wvelocity and divection of Tides as taken by Captuin
Drett and Mir. Cookson.

‘ !

| !

Direction {Per hour.; Direction !
!

Date. | Hours, of ‘ of Soundings Remarks.
[ i Tides. Rate. j Winds., | i
| | | |
/ / { '
1856. A Flood. | Knots. ‘J | l:
Dec. 20th| 1080 | ESE | 11 [N N.W.| ’f f Z
7 | i z
» 12 8.} E. ’ § N NW IE
J iE
P M. i P2
e op e
" 0-30 High Water. N.NOW, ; i ’ 7i
” 1-45 ” 124 . 7 ! ‘ ! "5
» 200 | W.byN. | 13 [N Nw.' =
30th 8a.M | FloodE. | 1} ’ N1 ) éo"’
9 A M S, E. 11 J N. 71 a’[}f"%
I -~ o~
10 A. M S. E. 1% ' N. 8 |i"53
R |
D N W 8 =
11 a. M. S. I 2 N L E
12 noon | S. 13 ;N' w. ‘ 8 1 ’L%
Iew | S.SW| 14 | NWo| 8} F:
| i
1.30 r. M. | S.S. W. 1 N. W, ‘, 81} 4 ‘ :'
2.30p. M| S.W. 14 | NoW. , TL o i _;5
spw. | SW. | 1} [ NoW 7y 3
gr.m | S.W. 1| N f 74 I:
¢ 3
o o e ]
5p. M ’ S. W. 1 Now Ty s
| ! 453
6 p. M, ‘ 8. 8. W. 1 , N, W. ’ 73 l’)
i _ o .
A. FRASER, Lieutenant,
Leecutive Engineer, Alguudu Recf Light House.
Raxcoox,
13th Felruary 1857,

APPENDIX No. IL

No. 367.

To

LievTENANT A. FRASER,

Eecutive Engineer, Alguada Reef Light House.

SIR,

IN reply to your letter No. 6 of the 21st Ultimo, requesting
information on certain points in connection with the construction of two
lighters and two boats you propose to have built for the purpose of carry-
ing out your operationsin the erection of the proposed Light House on the
Alguada Reef, I begin reply to furnish you with the following Memo-
randum, which, T redret, owing to my time being wholly occupied in my
official duties, is unavoidably brief, void of information as to details, and
unaccompanied by sketches of the kind of boats which T consider best

adapted for the duties,

These vesscls of cach class should be built with solid bottoms as high
as the first futtock, so as to ensure less chance of injury by their accidentally
grounding when laden ; and unless a jetty is constructed, or a strong
framing made to protrude from the reef for the smaller class to lay along-
side of, it will be neccessary to fit them with strong diagonal chafing
pieces outside, to stund the shocks and friction they *will otherwise
encounter when discharging their cargoes at the reef.

Rigging should be avoided as much as possible, and the masts made
of such proportion as not to be dependent on it for support. I would
recommend that each class be fitted with two masts, placed far apart,
to admit of a clear space for receiving and discharging the heavy weights
they are intended to convey, and the decks made for large hatches in

the centre, forc and aft.  With regard to the numbers and maintenance

of their crews, as they will not have to hoist the cargoes in or out, a
sufficient number are required for the purpose only of working or
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navigatingthem,

I would, thercfore,
should have—

recommend that the |

One Serang or Gunner

<9

' Co’s Rs. 50 o o
Two Sookunnies, each at 93

, ; 50 0 0
Twelve Lascars oo 12 . 14+ 0 o
Oue Bundarry " 12 0 0

Co’s Ra..256 0 o0
And the smaller class—

One Serang...

. i Co’s Rs. 40 o 0

One Sookunnje e e » 25 0 0
Eight Lascars, each at 12 " 96 0 o
One Bundarry » 12 0 o
—_—

Co’s Rs...173 0 0

In addition to the above rate rations should Le alTowed.

. Witk regard
to the estimated time and e

Xpense attending the construetion of these

vessels, I have called on the Government Builder, who informs me that
those of tons 80 can be built each at a cost of Rupees 8,000, and

the larger of tons 80 euch at Rupees 20,000, and could be completed in
the Government Dockyard at this pl

The above estimate includes building
ment will be an additional outlay.

ace in twelve months,

and coppering only 5 the equip-
I have, &e,

A BROOKING,

Superintenzleut, Drraag
Raxcooy,
7th February 1857.

addy Flotilla,

qor class
arger class
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APPENDIX No. 1L

Specimens of Stone uccompanying Report.

o«

: 2 ks.
N(’;;' Where found. Remarks
Specimen. B .
< e
> 1 ']
i allagouk . .|Callagouk is an Island about 30 miles
I (Granite from Callagosk.. Cdb(?]b(\)vu Amher:st, 210 miles from the
Algnada Reef.
I J
IV 3
N 8andstone from the Al-
VI - guada R{.‘cf'.
VII J .’
VII1 Ditto from Diamond Island.
- IX Al
X > Stone trom Negrais Island,
XI J }
XII Porian Point. E
XIII Pagoda Point. I
X1v L]I {’
Xv 1
XVl Green Island ... ... ... Close off Amherst at the mouth of the
XVII (reen Moulmein River.
XVIIL
XIX J
XX

Lil;-;estone, Kyonk Them A village about 30 miles above Dalhousie,
L SO

on the right bank of the Bassein River.

A. FRASER, Licutenant,

Executive Engineer, Alguada Reef Light House.
E
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V.

EXT '
. lRA CT from « Letter No. 1437, dated o7
to gnel W. E. Baker, Secretur
o Captais 18 Miciuti
1 Tp v D. Robertson, Oficiating Superintendent of Murine
the.e BE Government of India have, as you -
ol r;,cttllf:n of a Light House ou the Ajeu
ed, the Government is di: .
i s disposed to consider tl i
ﬁ}:ll'ed. But an important element in the fin 11(11 't ‘lat t};elhght Y
e eyt Vnportant g al decision of this point, and of
o yw}]iCh thx;h;?nlmation to be adopted, is the extent ofpt(;le ,hox:izon
1ght should be visib)
defection 1 1 8 > Visible, and as the data a r to be
A, t;ils respeet, I am directed to request that you w!i)ﬁeze ood
wortf,y by ¢ what measures you may think fit for obtaining tfnst-
ot Whii tlon (fupon this subject, having due regard to the quarters
: 1e Ceast may be approact ‘ ich
be aetaits o pproached, and those from which it may
2. Ta 5 i
it “n? atbthe sime time to request, that you will obtain and trans
iis Departwent, any information withi ; ,
. , ANy ation within y
et " . orma n your reach as to the
}li;eef m? }l)enod during which a Light House situated on the Al ada
o
o ig }x}t probably be unapproachable from Lad weather or hea\gu
o i ' pers
Shouldl‘ l‘:l at length of time therefore the supplies for the Light-kéyé o
o <; caleulated, and whether, in this climate, or with the class of
0ns who would probably ,
y be employed on such a dut, ]
arrangements or allowance for " be reomsin
¢ anec the s agyg d 8 isi
iemente or allowar lt,.StO.W'loe of stores would be requisite
erent e rose called for in isolated Light Houses in European
o .Spa Elght alio be desirable that you should endeavour to calculat
ce that would be requisite for the i .
oo space i : ‘ 1e supplies of the Licht-kee
' gest period during which they i o o
o the lon | during which they would be likely to be ¢
om andml cdmmunication. The room for the Light itself N ?H
§ & s wi y . ‘
o o appurtenances will, of course, depend on the o t "md -
ght, and may be left to be determined by Lieutenant Fra. N lU'U b
X ser hereafter,

e March 1857, from
Y to the Government of India
?

are aware, decided upon
ada Recf. As at present in-

VL
EXTRACT from a Letter No. 1811, duted 21d

C Ptain D Robertson 0 1 ’l‘n Vu * LT
a . ’ ,(,‘l(l,t y e 4

. ) ’ " ﬁ g b [)LI [ ltbn(l
" O"'ka Depa?‘t’mellt.

April 1857, from
. ent of Marine_ to
Secretary to the Government of India, PuWi

’ e

A s e

horizon oot rory e g L4 of opinion that the light on the Alguada

Light should be visille, eef should be a revolving or flashing one (\D isibl
y \Y e

all round the horizon), to distiuguish it from the

nghts which are so constantly scen on the Coast. Theh

Mast head 80 feet 10}
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cight of the tower
chould be 100 fect above the level of high water

100 fee{m(.’ . 11y mark ; at an clevation of 12 feet from the deck of
12 ' 4 ship it would be visible 154 miles, and from the

or 155 hast head of a large ship, it would be seen upwards
100 113 of 20 as per margin; having made the light, a

ship could shape her course to any part of the

Coast.

3. For six months in the year, viz. duri

the building could not be carried on, viz. from
The probable period X .
during which a Light the end of April to October, though there may
i sitnater N . .
Homse situated on the o0 conally be breaks of a few days at a time.

Alguada Reef might pro-
bably be wnapproachable Ty W()Uld, the[‘(:fOl'e, be necessary to have a Supply

from had weather. o . X i
of provisions in the Light House for six months.

ug the S. W. Monsoon,

A caleulation of the several articles of food might easily be computed,

when the number and description of cstablishment are known, and also

the space the provision would oceupy. A depét might be made on

Diamond Island, and advantage taken when the weather is moderate

for the people to go for a supply of vegetable and fruit.

VIL

No. 2312.

To
His ExcrLLENCY SIR J. BOWRING,

Gove%nur of Hong-Kong.

PupLic WORKs DEPARTMENT,
MARINE. *

S]R, . -
THe Right Hon’ble the Governor General of India in

the construction of a Light House on the
d to the North-West of the mouths of the
d to address your Excellency, relative to
d quarrymen, gkilled in working and
ed to build the tower of

_Council having determined on
Alg;mda. Reef, off the head lan
" Irrawaddy, 1 bave been directe
the terms on which Chinese masons an

quarrying granite, of which material it 1s propos
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the L ‘ . .
: 1e L;igh‘t House, might be ohtained from Hony-Kong, for employment
3 . . i bad 3 4
ra mmeé period, under the Engineer Officers who will be placed in
charge of this structure. l
2. is ]
" I:) 1s understood that expert workmen, such as have been mention-
th, tcam e procured without difficulty at Houg-Kong, and any information
a , ’
e tZou could be good enough to procure and trausmit to me, relative to
tainedrrr‘:’s ofdw;ge: &ié l(;u which the services of such men could be ob-
, would be thankfully ack is i
s y acknowledged by His Lordship the Governor
3. Th 1 i
vVhich,thee prle{c.xse‘ nuraber of men who will be required, the period at
mhieh | lzvcl))r 1.3 likely to be put in hand, and the Port to which the
e hou fte dl:ecti;i to proceed, will be communicated to you in full
ereafter, should the plan of obtaining the
these work: fi
o ve g nen from Hong-
g appear to be advisable, on the receipt of the inforination which I

have been direct
. ed to re R
furnish. quest your Excellency to be good enough to

{ have, &,
W. E. BAKER, Culonel,

) Secy. to the Gout. of Indi
Fort WirLiam ; ) o
The 12th May 1857.

No. 2313,

CorY of the foregoing forw.
arded to the Governor of
. the Straj
ments, with a. request that he will be good enough to re (l)rt m'ms Se?ﬂe'
delay as possible, whether he considers that , A

quarrymen, skilled in working and qu i i

anyi of the Straits ‘Settlemits, og ":;?:: gmgc:?: lt;;.’vza nb:)e Prooured at
which are likely to be demanded by men engaged fro rlai e
whether the experience of the constructior? of the nI‘I bey
Branca) Light House affords any information whj o
available, and which might be ugefyl in !
undertaking,

# provision of masons and

Kong, and
rgh (Pedra
can be made
reference to the present

To

nor, directing me to repor
the Secretary to the Government o
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VIIiL
No. 27.

Tae Hon'sBLe W. T. BRIDGES,
Acting Colonial Secretary, D. C. L.

SIR,

IN obedience to the orders of His Excellency the Gover-
t on the subject of a despatch reccived from
f India, as to the practicability of

procuring workmen for the purpose of erecting a Light House, I have the

honor to state that Tsung Ayee, Contractor here, has offered to supply

men at the under-mentioned rates, and on the conditions stated, viz. ; —

Stone-cutters at $ 10 per month.

Stone-carriers at $ 6 per month.

Smiths for tempering tools at $ 16 per month. (1 smith necessary
for every 40 stone-cutters.)

Conditions.—The Government to provide passages for the workmen
from and back to China. One-half wagesto be paid from the date
of embarking, and full wages from the day of. commencing work, the
workmen providing themselves with food and necessary tools.

I have, &ec,
(Signed) D. R. CALDWELL,
Regr. Genl. and Protector of Clinese.

REGISTRAR GENERAL'S OFFICE; .
Victoria, Hony-Kony, ]‘»
The 12th June 1857.
(True Copy)
W. T. BRIDGES,
Acting Colonial Secretary.

IX.

No. 6+ oF 1857.
To
Tae SECRETARY T0o THE HON’BLE t8E GOVERNOR.

SIR,
WITH reference to your communication No. 252, dated

2nd Instant, I have the honor to forward, for submission to the Hon’ble
the Governor, a Memorandum drawn up by Mr. Bennett, regarding the
Horsburgh Light House,
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D)
2. From enquirics that have been made, I an

considerable difficulty in obtaining sufficie
cutters to proceed to Rangoon, and even
certainty as to their remaining,
3. Should His Honor think it advisable, 1 have no donht that st

to any amount could be quarried and cut at Pulo Obin b Cls o
workmen obtained in the Straits, and afterwards shipped to)th uI"e88
waddy ; this, however, would perhaps be an expensive operat; . ;’a;
course it would be ecessary for the Engineer Officer e::;;l‘o;zz la: t}?e

construction of the proposed Light House, to visit Singapore for the
purpose of preparing the necessary moulds, &e.

4. A full account of the Horsburgh Ligl
4 ght House is pivon ;
Journal of the Indian Archipelago for July and August :8?2‘ en in the

tlcipat,e there would be
nt number of Chinese stone-
if obtained, there would be no

I have, &e.,
C. A. PURVIS, Cuptyin,
Oifg. Executive Engineer,

Superintendent of Conviets qnd Rouds.

SiNGAPORE,
The 30th June 1857.

(True Copy)
J. F. A McNAIR,
Offg. Sceretury to the Governor,

MEMORANDUM recarpive e HORSBURGH
’ LIGHT HOUSE,

HorspurcH Light House is built of cut granite
tar. The foundations are laid about 24 feet above
the exterior diameter ar base is 26 feet: the interior  diameter
throughout the height is 10 feet ; the foundations are cut into the solid
rock in successive steps each 12 inches deep. There

and'l)rick in mor-
high water mark ;

are ten courses of
irregular stepping of 12 inches. The first regular bed of cut stone was

laid 12 inches high aud 18 inches deep into the walling, and at every
6 feet a header or binder of 5 feet was laid so ag to be well built into
the brick-work.

The total thickness of the wall was then 6} feet; the next course of
stones 12 inches high and 12 inches deep with headers or binders
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running into the wall, so each alternate course was 18 and 12 inches
respectively ; each course having binders. This was the mode of con-
struction throughout the building, up to the last course, which was laid
of granite 12 inches thick, the intertor being supported by brick vaulting
built in cement, on which the machinery rested ; at each 10 feet a brick
vault was built for store-rooms, keepers’, visitors’ rooms, &c.

The thrust was counteracted by an iron ring let into the granite
course and run in with lead.

Early in 1850, moulds were made in Singapore for each course of
stone work, with iron set levels to correspond, with all other necessary
arrangements for an early start to the rock, on which the building was
to be erected.

It was the original intention of Mr. Thomson to have dressed the
granite on the rock ; but various considerations induced him to abandon
this idea ;—the difficulty of getting Chinese to go out to the rock, where
neither vegetation nor water was to be procured, and also entirely away
from any access to market, During the erection, there was enough
of men to provide with water and food, independent of stone-cutters,
80 that experience showed afterwards that the fewer in number on the
rock the better. It was then determined to cut the granite on the small
island of Pulo Obin.

Considerable difficulty had to be overcome to get the Chinese into a
sort of system of work ; there being few men to commence the work,
they asked high wages, were careless what kind of work they executed,
and almost did nothiug. '

Chinese were invited, and hearing good pay was being given, after
sormme months a good many men were collected. The work was then
offered by contract, which at first was high ; but as more men collected
from the neighbouring states, contracts were readily taken up at moderate
prices. They also now were much improved in splitting and preparing
the blocks, as also the ready mannper in which they handled their tools,
so that towards the latter part of the work, stone work was contracted
for about the same prices as stone work at home, and was also well
executed, being straight cut and well jointed ; in fact at this period there
was no difficulty in getting work to any amount done.

. The stone-cutters that were sent out to the rock to cut and prepare
the foundations gave no end of trouble; they only would work when
they liked—iu rain they would not, in sunshine it was hot—they wanted
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to' go to Singapore, it was a holiday, their opium was doue, or some really
frivolous excuse. At last, however, they got done, and wer,e sent awa, —)—
they glad to get clear of the place, and we as heartily gl ‘dv 0 id
of them. et e n

'Ijhe oth‘er Chinese that remained on the rock were the bricklayers
th(.%ll' coolies and carpenters. With them we had no difficult :tiler;
bemg' readily procured at Singapore if they went away ; but I xia here
mention that the bricklayers without an); change conti’nued throuy hout
th.e work, and one was subsequently employed as head buil;ler at Rgafﬂes
Light House, and is now permauneutly employed by Government

After the Light House had been finished, and there being no steady

demand for stone-cutting, at least nothing like the former amount, the

party of stone-cutters dispersed, some to spend their mowey in China,
some to Rhio, others to Johore and the Malacea tin mi:es ; so that
after three months, only a few could be found in the place :md still
only a few remain, and none to which any large contract could 'be trusted
having no really responsible headman amongst them. ’
. Fr(?m enquiries-that have been made relative to the request contained
in His Honor’s letter No. 252, dated 220d June 1857, there are a
few men that might be induced to embark for Raugoo;l, but only in
Yery.small numbers and iuferior workmen. 1f contracts were offered
in Singapore, no doubt after a time men could be got to execute them
at perhaps former prices, the stone-cutters being the worst of all the
Chinese to manage. They are more addicted to smoking opium, gamblin
and drinking samsoo than any other artificers that we ha:i to wogk,
with at the Light House. We always calculated that one-third of t.;e
number would not work from sickness or some other cause. Good stone-
cutters, when working monthly, got from § 15 to 10 per month ; dun
the month they generally worked about twenty-two days, thei ; ‘m_"g
reduced in proportion. yheir pay beng
;lf by contract for splitting and dressing blocks, various prices
given, but the average of good work was about 75 to 10§ ce tswere
cubi(f foot:. This included fitting and laying down on the platfo:m :):(;
}]);:‘tll:eg in the Government boats ready for shipment to the Light
Taking all into consideration, I am induced to think that thers
would be great difficulty in procuring stone-cutters in sufficient number
to embark for Rangoon, and also probably when they were there they

4 “©a
' e /
would have to be taught, which wis often ihe case at the Horsburgh
Light House. '
JOIN BENNETT,
Asst. to the Supdt. of Courets anl
1{1}1!,1]3, and Executive E’Hgilld'.')'.
SINGAPORF, 3

The 30th June 1857. 5

No. 17 or 1857.

To
Tue HON'BLE THE COURT or DIRECTORS or

tHE EAST INDIA COMPANY.

PubLic WORKS DEPARTMENT,
PoBLIC,

HoN’BLE SIRS,

IN continuation of our letter No. 82 of 1856, dated 5th
November, we have the honor to report, for the information of your
Hon’ble Court, the further steps that have been taken regarding the
Alguada Reef Light House.

9 Lieutenant Fraser having been relieved of his duties in Fort
William, proceeded to Rangoon early in December last, and immediately
entered upon the examination of the Alguada Reef and the neighbour-
ing coasts. Having completed his enquiries in the course of the months
of January and February, he returned to Calcutta, and baving submitted
his Report in due course, we permitted hum to proceed to Ceylon,
en route to Engleud, as had been originally intended.

3. Lieutenaut Fraser's Report, a copy of which accompanies this
dispatch, s a very interesting and practical document. 1t furnishes
full information on all the more important facts that have to be con-
sidered in connection with this undertaking.  For the details of these
matters, we beg to refer your Hon’ble Court to the Report itself.

4 Tt will not be necessary for us to follow Licutenaut Fraser’s
discussion of the various subjects with which he has dealt ; we purpose

ouly to advert to certain points, which seem tv call for special remark,
-



and to inform your Hou'ble Court of the more immediate step- that
“‘o-havn taken, and still propoze to take in the matter | )
5 . . C
i ot st
o | / : rmiation to be obtan-
ed in urop.e, from the persons most conversant with such subjects, there
areﬁsorr]xe points in. connexion with it to which we would spectally a;ilu('xc‘
ther-e w:S ?losiiljlilfltc:iﬂt‘h:oﬁrs,t. (;rd’er, suc?n as t}.xis would be, and where
the Tt i ﬁw(; HI:‘; lufh\fr Ahghts, it seems expedient that
chall b on the eateptnn O.r o (% em‘x.nn.ng further, \\‘lln:tht':l“ the light
‘ . G ptric principle, the question will, in some
}Eeam‘ue, be involved, of the extent of horizon which s}ynould be
1. umlhnate‘?d. From the position of the Reef it wonld appear that the
illumination should extend, if not entirely over the whole cirenmference
zznizast over ﬁve»sixt.hs of the circle, or even more. This is a ma—tt;er 0}
o C:::n:;n;, ;Zit“;:,l:;i;f (C:;)zr:)r;,ll Vrel?uire a d’;ﬂ“@r(iut trm?mcl?t, from
e ol o b " y be ap[Trotnc 1ed in one direction, and
w ed, therefore, only give a ray of limited angular extent. We
hz%ve alluded to this point more promiunently, as it is not advnrtmi to by
Lieutenant Fraser. His impressions in favor of a catoptric ‘ lir'vht :m;
no doubt, .based on many good arguments ; but the special a.da.ptca.tion n;'
a catoptric light to the sort of position in which the Alguada Reef
h.ght will be placed, will, we think, make it advisable to hn.\:: this ques-
tion very fully considered, under the advice of the highest authori
on such things, before a final decision is come to. "
.7. We fully concur with Licutenant Fraser in thinking that tl
Lllght House should be built of stoue, but would at oncea 1 ‘H\t T
dnsa[.)prove of the idea of procuring the materials from Enfvljn);u “'tl"vll.v
g‘ramte which Lieutenant Fraser mentions as availalile on th;'l“ . < 'Ie
(Jo.ast, at Callagouk, distant about 200 miles from the I e
sm%able. Specimens have already been dispatched to eFr(l:(:f’]SQ‘ems
which your Hon'ble Court will be able to judge of itg f;t‘x?e:?‘; tmhm
purpose ; but a report on its quality, as a buildinfr material wi.l; T tle
oi?tamed from Mr. Oldham. Should this opinion bz unfav ( ’l I irics
'W%“ be made regarding the material employed fo OH;) Cli{eu(‘l orgh
Light House, which is understood to be a well Luilt str\:cttlrz et
) H . )
mi.ou };futet;:}nt }.*rfmscr s.suggcstlons, as to procuring quarrymen atsl
s from Houg-Kong, in the event of the Cullagouk crunite Leing
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sproved, seem worthy of being followed out, and the necessary steps
ill be takeu, when that question is disposed of ; the'skill of the Chinese
Jasons is admitted on all hands.

9. The selection of Diamond Island
re in progress on the Reef, has our approval, a
Authorities in Pegu, to make the necessary
learances and other arrangements mmentioned by Lieutenant Fraser.

10. Orders have hikewise been given for the immediate construction
f two lighters, for the conveyance of materials and stores to the
Reef, and measures will be adopted for having a steamer in readiness,
ensuing fair season, for the exclusive duty

is undertaking.

as a depot, while the works
nd orders have already

een issued to the Enginecr

1t the commencement of the
»f attending to the requircments of th
We have the honor to be, &e.,
CANNING.
J. DORIN.
J. LOW.
J. P, GRANT.
B. PEACOCK.
Fort WiLLiay, )
The 1ath A pril 1857, )
(True copy)
W. K. BAKER, Colonel,

Secretwry to the Goverwment of India.

No. 1824

Copy of the foregoing forwarded to Lieutenant A Fraser, for

information.
By order of the Right Hon'ble the Governor

R, STRACHEY, Major,
Under Scey. to the Gott. of Indiv.

(eneral in Council,

_ PubLIc Works. DErT, }
The 15tk April 1857
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No. 20,
To
Sik J. C. MELVILL, K. ¢. B

Secretury to the Eqst Indiu Company.
SIR,

With reference to your letter duted 28th Ma 1857
I have the honor to rgport, that I have visited the « Eddvst; y’ L"”'
H.ouse off Peymouth, and that building oft the ScilluA I):e‘ “ Ly
Bl'sh.op,” that I have recoived intimation from the Bo}:xrdb e:” (.‘The
nnssmne.rs for Northern Light Houscs, that it would be conv et T
me to visit the Light Houses on the Coasts of Seotland dui'[l::nnefz

m ) i
ontl, and‘that I purpose proceeding to Edinburgh next week Aft
my return from Scotland it is my intention to gyl . .

the information of the Hon’ble Court, tovether with
Light House which I propose for the Aln\lxbada Reef.
Before Proceeding to Scotland, howe:er :
late news from India, and the order fo;
return thither, I should be glad to know wh
serIvices may be required in that country,
trust that it is ncedless for me to state that to Serve the
Serve . Govern-

ment of India in that manner whi v i e d

¥ thh b 1t may b 0Ons] ered mos
. . v > c

fitting, is the earnest desire of their ) . '

mit a report for
a design for the

and with reference to the
all Officers on furlough to
ether it is prolable that my

Most obdt. apd humble
A. FRASER,
e Engr. dlguady Reef Light House.

Servant,

E.
14, St. JAMES SQuARE,
The 16th July 1857. }
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X1L

To
LituTexasxt A. FRASER.
30th July 1857
East Ixpia Housek,

SIR,

I BAVE received and laid before the Court of Directors
of the East India Company your letter, dated the 16th Instant, reporting
the measures you have taken and propose yet to take, with the view
of gaining the information neeessary to enable you to prepare a design‘
for the intended Light House on the Alguada Recf; but with reference
to the late disturbances in India, requesting to be informed, before taking
any further steps in the matter, whether it is the desire of the Court
that you should at once return to that country. In reply, I am
commanded to state that the Court consider the purpose for which you
were deputed to this Country by the Government of India to be of
great importance, and they do not, therefore, deem it desirable that
you should relinquish the duty on which you are now engaged, and
which they hope you may he able to complete at no distant period.
I am at the same thne commanded to forward to you, for your
information, a copy ®f a recent letter from the Government of India,
with their proccedings, subsequent to the receipt of your Report of the

Pablic Works Letter 1 1th February last. From tl}ese you will‘ perceive
dated 15th Aprit (No. that the Government are disposed to differ from
171857 you on some points adverted to in your Repor’t,
especially as regards the nature of the light to be provided for the
proposed Light Honse. The Court do not, however, wish to fetter you
in the exercise of the discretionary powcr which has been entrusted
to your hands; but rely on your obtaining from the best authorities
in this country complete information on all matters connected with
your work.

Iam, &e,
J. C. MELVILL.
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No. 39,
To

Sip,

WITH reference to Colonel W, E, Baker’s letter, No. 5055
of the 21st October 1856, T have the honor to re
England yesterday perS. 8.8, Granadu, having co
that I was desired to make in the 6th paragraph
letter.

2. I'begto annex a copy of Sir J. C. Melvill, K. ¢ B’

of the 20th Jannary last, directing m
copy of my reply dated 28th Idem.

3. A copy of my Report on the measures that should be adopted
for the erection of a Light House on the Alguada Reef ‘the views ex-
pressed in which Report the Hon'ble Court have been pleased ge
to approve), is also enclosed. The plans and
the Report were submitted, with the orj
of Directors.*

port my return fr;;m
mpleted the enquirics
of the above quuted

3 letter,
Y return to India, together with

nerally
appendices mentioned in
sinal, to the Hon'ble the Court

I bave the honor to be, &c,
A. FRASER, Cuptain,

Ee. Evgr. 4 lguade Reef Light Iowse,

Caleutta, 100k dpri 1838,

* X1V,

To

LIEUTENANT A. FRASELL

SIR,

T oave laid before the Court of Diyece
India Company, your letter dated 10th Ultimo, in which,
my letter communicating to you the Resolution of the
India to defer the construction of the proposed  Light
Alguada Reef, you request the orders of the Conrt ag to

tors of the East
with reference to
Government of
Hous: on the

obtaining from

* These plans and reports have not Leen received |
Position of the Recf, o plan of the Reef itself,
House are given at the endl.

u India, but 4 gencral map of the

and an elevation and section of the Lizht

Tue OFFG. SECY., TU THE GOVERNMENT OF INDIA.
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the correspondents of Messrs, Todd, Findlay and Co, at glzlsgo;s;, u‘n

stimate of the probable cost of supplying stone for the Light House
from th o ssi the Court will pronounce
from this country, and expressing a hope that : " prowunc
an opinion on the Report on the Light House which you have subn )
and on the views therein stated. '

In reply, I am commanded to state tlmt. the Goverr%n%er:rtt}(l)f i:i;a‘_
having formerly so strongly disapproved the idea of obtamfmo bel :) g
rials of the intended Light House from England, and a zlt)v]o;a ef J})le
nion having now heen given by Mr. Ol'dham as to the suitabi lg ocourt
granite of Callagouk for the pnrpose, it does not seem .to ft eh ut
Eecessary that you should defer your d.opnrt'ure for India, ordF ipthe
pose of entering into any correspondence in this country regarding
8 for the Light House, ‘ .
Su{}[;})e, éi)\:xt‘:;)r}liwe read w;th great interest the. Report submitted t\;nt.};
your letter of the 2nd November 1857, and desire me to e;pre}ass 1er11_
full satisfaction with the mauncr in which you have -ﬁdﬁl};l %19 r:o;re
mission euntrusted to you by the Government of 'Indla.. ;Je oude ©
inclined to approve both the plan o'f constiuction and the mzdiﬁce
illumination proposed by you, and to give the preﬁ‘z.r;mce t?t a:llesirable
constructed entirely of granite, as you seem to 00%11-511( ]er Irllloble o fm:
As, however, under present circumstances, tllfle Wi 1:e'af 1p e
the Government of India to cousider the subject n .:1' its -)L.J. 21; e
Conrt do not think it necessary to pronou:mc il. 1,»r‘)sxt1\'r.(;1 Otpl,i:::lit e
several points involved in your cho‘rt. "lhe Court wi l ‘2‘“ ‘aUchrriZC
propesals to the Government of Iudia without delay, anc vi | Juchorizo
that Government to carry them into effect, as soon as (i“ te am.j
will allow, subject to such alterations as they may deem l;cffl-mblf ; o
the Court trust that it will not be found necessary to fclelr _(:: ?i
very long period the execution of the important work which has forme
the subject of your investigations.
1 am, &e,
JAMES C. MELVILL.
(True copy) .
A. FRASER, Captuin,
Bengal Engineers,

. Easr Ispia House, }

Tie 201 Junuary 1838,
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XV,

To
Stk JAMES C. MELVILL, K. . 3,
Secrctury Eust Indin Conpany,
SIR, .

I HAVE the honor to acknowledge the receipt of your
letter of 20th Instant, transmitting the command of the Hon'Lle the
Court of Directors, that I should return to India, and bLeg to report that
I have booked my passage vid Marseilles to Calcutta byothe P.and O.
Company’s Mail Stcamer that leaves Southampton on the 20th Proximo.

* »* * * * *

2. I am sincerely glad that my labors in this country have met with
the approbation of the Hon'ble Court, and extremely sorry that
circumstances have prevented the carrylng out, at present, the pr.ojcCt of
a Light House on the Alguada Reef, By the time I return to Iudia, 1
shall be fully prepared in all details, and ready to procéed with the
work whenever the Government of India may see fit to order.

I bhave, &c,,
A. FRASER, Lieut.,
Ex. Engr. 4 lquada Reef Light House.
(True copy)
A. FRASER, Captuin,
Bengal Engineers.

1% ST. JAMES' SQUARE,
The 28th Junuury 1858.}
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XVI.

REPORT
For the information of the Honorable the Court of Directors of the
Eust India Company, on the measures that should be adopted for
erection of a Light House on the Alguada Reef.

1. - Having, agreeably to the orders of the Government of India,
communicated through their Secretary in the Public Works Department,
Lieutenant-Golonel W. E Baker’s letter, No. 5055, dated 21st October
1856, examined and reported on the eligibility of the Alguada Reef
as a position for a Light House; and having submitted drawings and
plans of the Reef, together with my opinion* as to the nature of the
building that sliould be erected thereon, and the light that should be
exhibited ; T have now the honor to report that 1 have visited the
chief Light Houses on the coasts of England and Scotland in positions
analogous to that of the Alguada Reef, and many others as mentioned
in the note,} and that having been in communication with the Engineers,
under whose superintendence these several Light Houses are placed, I
am able to give an opinion on the sevéral subjects upon which the Govern-
ment of India require information, and to investigate which I had the
honor of being deputed to England.

2.—1It appears desirable to consider the subject under the following
heads :—

I. The tower : its material, height, and form.
II. The light.

III. The apparatus and staff required from England to open quarries

and erect buildings.

IV. The light-keepers and the stores.

¥. The depbt.
VI. The cost of erection.
VIL The cost of maintenance.

® 8ee my Report duted February 1857, together with model, plans, and specimens
which accompanied the Government of India's Despatch to the Honorable Conrt, No. 17
of 1857, dated 15th April 1857,

st Eddystone ; Bishop ; Breakwater Light, Plymouth ; Bell Rock ; Cromarty Harbour
Light ; Tarbetness ; Pentland Skerries, 2 Towers ; Sumburgh Head ; Brassa Sound ;
Whalsey out Skerries ; North Unst ; North Ronoldsay ; Hoy Light Houses—high snd low

Towers ; Skerryvore ; Ardnamurchan,
a
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SecTiON I.—Tie TOWER : ITS MATERIAL, REIGHT AND FORM.

1.—On an exposed situation like the Alguada Reef, with nothing to stop
the sea between it and the South Pole—a sea urged ou by a constant South-
West wind, with severe storms during half the year, agaiust a position only
one foot above high water spring tides, it is clear to me that a Tower should
be built of materials arranged in one of the four following forms :—

I Of granite throughout.

II.  Of granite exteriorly, with a heart of a softer and less expensive
material, either brick or sandstone.

111 Either of the above to the height where the sea expends its
greatest force, and above entirely of brick or sandstone.

IV.  Either of the above Nos. I or IT. to the height mentioned in
No. IIL, with a superstructure of iron and concrete.

2. Of all the above, there can be no doubt that granite will make

the most perfect building. »

The advantages of a stone over an entirely iron structure (I speak
here of plate iron Light Houses as usually constructed), were fully
considered in the 14th, 15th and 16th paragraphs of my Report above
alluded to ; and it appears only necessary to state that the opinions
therein expressed have been fully confirmed from experience and informa-
tion gained in England and Scotland. But there is one fact not men-
tioned in that Report that seems to place the use of cast iron, within the
influence of sea water, out of the question.

On my visit to the Bell Rock in August last, I examined some of the
cast iron work used in the tramway from the landing place to the Light
House. This iron work was said to have been on the rock since
the building of the Light House in 1810. It may have been
renewed since that period, but that of course would only add to
the value of the argument against the use of cast ivon. It could not
have been more than forty-seven years on the rock. This tramway is
supported on cast iron stools, whose fect are fixed to the rock by means
of batts and spearbolts. These feet are quite saturated with sea
water. I chipped off portions, and these could be cut with a pen-
knife as easily as the lead in a lead pencil. I brought specimens away
with me. The process of softening is evidently going o, and as suon as

the metal is sufficiently weakened, a heavy sea will come and carry
the whole arrangement away. ‘
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3.—1 did, at one time, think that by the useof iron in com-
bination with concrete, I should have got over -all the arguments
given against the use of cast iron—as I p'roposed to d? ‘a.way
with all fastenings, and trust to weight, as 1n a stone building—
and even should I not have obtained economy, I should at all
events, have obtained facility of coustruction. T calculated that the
iron would be about the same expense in this form, and provided
aiways that I could get my material conveyed to the spot w.ithout
accident, I calculated I should be able to build the iron structure in one
season, whereas the stone will take at least three, possibly four. But the
want of durability of iron when exposed to sea water was a point I had
not considered, and which, from personal obscrvation, reuders its use, I
think, quite out of the question, at all events for the funndation. .

4.—1 think, therefore, that there can be no doubt that the building
shonld be of stone; that granite being procurable of a durable
quality should be used, that whether it should be used altogether,
or whether either of the Forms, II III or 1V, should be adopted,
should depend upon the quarry at Callagouk. (See paragraphs
32, 33, 34, avd 35 of my Report above alluded to) That the
working of this quarry should be considered a matter of future
report. Should it prove casily workable, with no greater expense
than anticipated, the whole building should be of the granite procured
thence. Should its working prove difficult and expensive, I would build
the first 30 feet of granite solely—the remainder of sandstone, brick, or
iron. Should the quarry turn out extremely difficuls and expensive to
work, T would merely use the granite as an exterior shell for the lower
part, and build the heart and superstructtire of sandstone, brick, or iron.
When I say brick, I mean brick of a peculiar composition, strength, and
weight, such-as I have seen being used in the erection o.f some of .the
Light Houses building by the Northern Board, and of which I tizubmxt, a
specimen furnished to me by Messrs. D. and T. Stevetfson, Engineers t.o
that Board. 1 have actually taken up one of these bricks nnd'thrown it
down with all my strength, so that the flat side shou.ld come iu c?ntact
with the edge of a stone, and the brick has received little or no injury.

5.1 have, therefore, estimated for one building solely of granite
from foundation to lantern ; for a second, with granite foundation aud
brick superstructure ; and for a third, with grauite feundution und
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iron superstructure. I merely do this to give comparison of cost, it
being understood that I recommend the entire granite buildin ;ﬂd
that any modification is solely to depend upon future report as x'g;gﬁﬁﬂ
the working of the Callagouk quarry. My estimates are
some reserve, as the only dat: I have are— ‘

.lst.-—-Mr. Thomson’s account of the building of the Horsburgh
Light House, which, though a very difficalt work, was erected undger
much more favorable circumstances. The quarry of Pulo Ubin,
whence the stone was obtained, having been little more than 20 wmiles
from the rock, whereas the quarry for the tower on the Alruads Reef
18 210 miles distant. The Alguada Reef, moreover being!much more
exposed will require more care, heavier stones, and s’tronger apparatus.
The workmen for the quarry for the latter again ha:e to be brought
fmm a dilstaxlxce, housed and fed on a deserc island ; whereas Sings-
pore, ovly 15 miles from Puts Ubiu, suppli
quarry had been before opened. eppied hE workmen, sud has

2nd.—My own experience in brick work and labour in Burmah.

6:—In the 17th paragraph of my Report to the Government of
;ndlat I recommended 110 feet as the height of the Tower, but, from
experience gained in this couutry, I see reason to alter this view. ,

The ArLguapa REEF is the most prominent point of a line of coast, ant:
first made on oversea voyages, whether by ships or steamers coming ,from
N orth, South, West, or South-East. Itismy intention, in consequence, to
recommend the most powerful light; thislight shuuld be at such a he', ht
as will give the mariner a good offing of at least from 16 to 25 mile&‘g

The establishment I shall hereafter propose will re
accommodation: - ) -

-+ 1. The Light-room.

2. The Oil Store, .
3. The Visiting Officer's Room ; Library and Sitting R
the European Light-keepers. ¢
4. The Sleeping-room for Ditto,
- 5. Ditto for Native Ditto.
. 6. Kitchen,
7.
8.

given with

i

J

oo for

European Provision Stors.
Native Ditto.
9 and 10. Fuel and Water.

quire the following
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In order to obtain this accommodation, I thought at first of giving
larger space by an increase in the diameter of the rooms, and, conse-
quently, of the base—leaving the height at that originally fixed ; but,
irrespective of the large additional surface thus given to the impact of
the waves, it became evident that I thus not pnly increased the expense
and difficulty of building the Light House, the chief of which will be
at the base, but I also lost the immense advantage of the extended
offing to ships approaching the light.

7.—Of all the Light Houses that I know or have visited, the
Skerryvore, designed and erected by Mr. Alan Stevenson, on the Western .
coast of Scotland, is in the position most analogous to that of the
Alguada Reef. ’ ' ‘

Every Engineer is, of course, desirous of submitting original designs ;
but so perfect in every way does this structure appear to me to be, not
only in design, but in werkmanship, and not only in beauty of appear-
ance, but in accuracy of calculation with reference to stability, that I
feel,guibé sure I can do no wrong in taking it as my model, with, of
course, certain interior alterations necessary to the different interior
arrangements that will be required to suit it for the dwelling-place of
people of different races, and in a different climate: and if I can,
with the comparatively unskilled labour I shall be able to obtain,:
execute the work on the Alguada Reef in the same successful manner
as that has been executed on the Skerryvore, 1 feel that, though 1
may have shown no originality of design, I shall be entitled to no
small credit in the constraction. '

8.—The diameter of this Tower (see Plates IIL and IV.) is 42 feet, the
height of the shaft is 120 feet, and the diameter at this height is 16 feet.

- Above the shaft is a cylindric belt, 18 inches deep, surmounted by a

cavetto 6 feet high, with 3 feet projection. The cavetto supports an
abacus 3 feet deep, the upper surface-of which forms the balcony. On
the abacus rests the parapet, and on it the lantern. The outer surface of
the shaft is formed by the revolution of an hyperbola round its asymp-
tote as a vertical axis—the radius at the base being 21 feet, and at the
top 8 feet. The contour of the cavetto is obtained from the quadrant of
an ellipse revolving about the centre of the Tower with a radius of 8
feet on the level of its transverse axis.
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9.—1In adopting this curve for his Light House, Mr. Alan Stevenson
observed, in reference to the stability of buildings exposed to the force
of the sea, that the sum of our knowledge appears to be contained in
the following proposition—*That, as the ultimate stability of a ses-
tower, viewed as a monolithic mass, depends, coteris paribt:s, on the
lowness of its centre of gravity, the geueral notion of its form is that of &
cone ; but that, as the forces to which its several horizontal sections are
opposed decrease towards its top in a rapid ratio, the solid should be
generated by the revolution of some curved line convex to the axis of
the Tower, and gradually approaching to parallelism with it.”” He then
goes on to show that he tried several forms, and proves a clear superiority
of the hyperbolic curve over all others, as far as the advantageous
arrangement of the materials is concerned. He likewise shows, in &
table given below, the ratio of the height of the centre of gravity above
the base to the height of the Tower in the Eddystone, Bell Rock, and
Skerryvore, and in contrasting the different outlines of the three observes
that that of the last-named approaches more nearly that of a conic
frustrum than those of the other two, and the following considerations
led him to the adoption of that form., He considered that in the first
two the thickness of the walls at the top had been reduced to the lowest
limits of safety ; and from my own inquiry, in the Eddystone the tremor
caused by heavy seas was greater than I could have believed. Agam,
by increasing the thickness of the top, as in the Skerryvore, the pro-
Jection of the base is dimipished, and thus less concavity of figure is
produced, thereby allowing the stones at the base to receive the effect
of the superincumbent mass as a means of retaining them in their places,

Height of Distance of

Tower above c Diameter. Centre :
Light House| 1%t entire o'ln‘tenxs of of Gravity jn | H

& 1 course. owers. | Feetfrom |G

(H) Base. Top. (4)

Eddystone ... 68 13,343 28 15 1592 427
Bell Rock .. 100 28,530 42 15 2359 424
Skerryvore .. 1385 58,580 42 16 3495 306
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and the more perfectly does this pressure act as a bond of union among
the parts of the Tower. With a more curved outline the stones at the
base are necessarily further removed from the line of the vertical
pressure at the top. This vertical pressure, .Mr. A. Stevenson further
remarks, operates in preventing any stone being withdrawn from the
building, in a manner much more satisfactory than the effect of any
elaborate dovetailing and joggling, which he considers chiefly useful in
the early stages of the progress of the work, before the superstructure is
raised to such a height as to prevent heavy seas breaking right over it ;

and when dovetailing and joggling are saved much expensive dressing

of stones is also saved. I observe that in the Light House now huilding
on the Bishop Rock, off the Scilly Islands, the lower part of the outline
has been broken from the curve into a succession of vertical steps. I
believe the object of this has been to cover the joints from the sea; but,
(I, say so with diffidence) this appears to me a mistake, as by this
arrangement so many more horizontal sections are exposed to the
impact of a heavy sea ab the same instant, than would be the case
were the curve continyous,

10.—1 therefore think the Honorable Court can do no better than
authorise Mr. A. Stevenson’s design for the Light House on the Skerry-
vore, shown in the accompanying Plates IIT and 1V, as the model of
form on which to build the one proposed for the Alguad#” Reef. '

31.—The focus of the light will be 1425 (= height of tower) x 11
(= height of site above spring tides) = 1436 feet above high water
spring tides, which height will permit the light to be seen, supposing the
eye of the observer on the horizon, and taking into cousideration the
effect of atmospheric refraction, at a distance of 15:85 miles. If we
take the height of the observer’s eye to be 20 feet above the horizon,
then the light will be visible at a distance of 21'766 miles, and at 30
feet above that level, 25-204 miles.

SgctioN 11.—THE LigHT.

1.—In the 19th and 20th paragraphs of my Report to the Govern-
ment of India, mentioned in the 1st paragraph, I recommended a fixed
‘catoptric light for the Tower on the Alguada Reef ; but this recommen-
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datlon was accompanied by the following remark, that “ my present. views
“on this as well as on other heads of the subject, will have to be
“submitted to the test of the investigations I shall have to mstltufb'”
“in England, and will be much modified by the experience of eminent -
“men in Europe, who have made this branch of science their study.”

2.—The Government of India in their despatch to the Honorabls "
Court, No. 17 of 1857, dated 15th April 1857, paragraph 6, state that
“in a great sea light of the first order, such as this would be, and where
“ there was no risk of confusion with other lights, it seems expedxent
“that the light should be fixed In determining further whether the
“light shall be on the catoptric or dioptric principle, the question will, .
“in some measure, be idvolved of the extent of horizon which should - *
““be illuminated. From the position of the Reef it would appear that
¢ the illumination should extend, if not entirely over the whole

“ circumference, at least over five-sixths of the circle, or eve more.

“This is a matter of some moment, and will, of course, require
“ different treatment from the case of a light which can ouly be
“ approached in one direction, and which need, therefore, only give
“a ray of limited angular extent. We have alluded to this
“point more prominently as it is not adverted to by Izmten&nc
“ Fraser. His: impressions. in favor of a ohtoptnc light,nté; ‘ilo dbnbi,
“ based on mally * good argunients, ;but the ‘special adaptation of a
“ eata-dioptric light, to the sort of position in which ‘the Alguada Reef
“ Light will be placed, will, we think, make it advisable to have this
“question very - fully considered under the advice of the hlghat

“ authorities in such things before a final decision is come to,”

3.—In my exa.mmatwn of the several Light Honses nnder the
Northem Bosrd; I - ‘accomptinied Mr. Thomas Staﬁﬁmon C. E, anl"
~had, consequently, many opportunities of obtaining lnformahon on
* the subject of the séveral systems of optical illumination, and . he gave
me to read a report prepared by Messrs. D. and ,T. Stevenson
on the comparative wmerits of the catoptric and dxopt.m gystemns. f1
cannot do better than extract the views contained in that Report,
as they appear to me so convincing that the. system of “catoptric

iljumination must be considgred obmlete and meleasnveompped with
the dxoptnc. - K
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4 —They consider that optical arrangement the most perfect which
embraces the following principles:
1s2.—Which employs optical agents that absorb the smallest number
of rays, and produce the smallest amount of irregular seattering of rays,
21d.—Which sends the greatest number of rays to the eye of ?:he
most distant observer, provided the light remains long enough in view
to answer the purposes of navigation.
3rd.— Which produces the required effect with the smallest posmble
number of optical agents. o .
4th—~Which has no pnnecessary divergence, but which illuminates
that arc only that requires illumination.
From the above principles, for comparison of the two systems, they
go on to consider— . . .
" 1st.—What is the best material for the construction of apparatus.
2nd.— What the best arrangement of the optical agents that are
employed. . '
5.—They then state that in catoptric systems they include all optical
apparatus in which reflection is produced by metallic surfaces only.
In dioptric, all optical apparatus which consists of glass only, whether
acting by refraction or fotal reflection—and
In cata-dioptric, any compbination of a metallic with a glass optical
agent.

6.—They then clearly show the superiority of glass over metallic
media—that from numerous experiments not much more than one-half
(:556) of the light incident on silver plate polished, as in Light House
reﬂecb(.)rs, is reflected—which, when compared with Professor Potter’s
valuation of totally reflecting prisms, gives a gain of 2-10ths (210)
in favor of glass over metal, and from their own experiments this
valuation is rather larger.

7.—The following are further advantages given by Messrs. Stevensou
of glass over metal.

Curves formed of ‘glass admit of greater accuracy io form than those
of metallic reflectors—the process of forming the two being, in the
former case, by machinery, in the latter, by hand.

The’ polish in®glass is given once for all. The metallic pohsh (as

I have myself observed in the several Light Houses where reflectors are
H
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used) ig constantly undergoing deterioration from atmospheric oxidation,
and fr'om the powder employed in cleaning. The brilliancy too of the
metallic reflectors has to be daily renewed by different light-keepers,

from whom it may receive permanent injury. '

These opinions, suppoerted as they are by experiment and experience,

in favor of glass over metal as an optical agent, are, I consider, abso-
lutely unanswerable.

8 —Having proved the superiority of glass over metal as an optical |
agent, Messrs. Stevenson proceed to discuss the best opt.fcal arrange-

ment of apparatus, and, first, of Fiwed Lights. In Fresnel's fixed
light apparatus, see Figures 1 aod 2, where the object is to
illuminate constantly the
P g ~ whole horizon, the’ entire

< 353—_';‘—_#: sphere of light is emitted
conceivable combination of
the best optical agent (glass).
R. R. is the cylindric
refragtor—p.p: * the  totally
reflecting prisma; which, catch-

Front Elevelvon. ~ totally reflect them from
* the upper sides, and, finally,
_ project them from the outer
side parallel to the rays
from the refractor itself
The light, therefors, former-
ly expended in illuminatiog
the poles, is now “usefully
employed to lengthen the
vertical atrip .of light, pro-
duced  from *the “oytindric
Seclron o refractor, - Messfs, ‘Sta%nlon
consider tify arratigesient #s

“ the optimum” for fixed lights.

parallel to it by the simplest

Q” ~ ogthe rays falling tpon their
" inper sides from the focus f, -

fog, dioptric, or w(ata&;'ﬁﬁ,
46 2/ m¥be Powerful e &
pht, the number and pow e |}
‘An'mgle burner in the digp- B

i s;stem, being in
e e

9.—But it is clear to me that, whether ca
tric arrangements be employed for illumina
is produced by a revolving than by & fixed
of lamps in the catoptric, or the power of tF

Fig 3.

over the entire circle, where-
as in the revolving light,
giving a certain number of
flashes—say eigbt~Figure
4—rays that would have
been cmployed in illuminat-
ing the arcs @, @, &e., are
concentrated in the beams
b, b, b, &c., and consequent-
ly, these beams give-a more
powerful light, and each
beam can be seen from a
greater distance. I am,
therefore, of opinion that a
revolving light should be
given for the Alguada
Reef, and that only one
optical agent (glass)
should be employed in
: the construction of the
apparatus. 1 find the Superintendent of Marine at Calcutta, in his |
letter, dated the 2nd of April 1857, a copy of which accompanied the
Governient of India’s despatch to the Honorable Court of Directors
No. 17, dated 15th of April 1857, is of opinion that the light should
be revolving or flashing.*

No. XVIIL

» The presens Superintendent recomumends a fixed light,
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10.—In writing of revolviag lights, Messrs. D. and T. Stevenson seem
o recommend either of the following arrangements of apparatus for great
ea lights in insular situations. The holophotal catadioptric arrangement,
fhere .independent 'burners are used—see drawing, Figures 5 jmd 6.
,he-thls case the whole apparatus consists of reflectors, and. totally

%

. Bolophotal apparales vk new fBrm of l""‘l.

feﬁgctmgpnsms of glass of a peculiar construction, which prisms were
ﬁgw nséa_,:inl light ~Houses, on their recommendatign, at Ho';-sbm‘gh
ra%wﬁng Tight, in 1881 and .they are ‘now prepafing apparatus, on
this“principle, for the Board of Works, Newfoundland. In the ab’ove
Figurea Lis the lens; p the totally reflecting prisms, and b the spherical
mirror.
;“?,‘-" 'gligy think this principle the most eligible for lights in distant and
iuaooesstble places, but observe that glassis geixeraﬂy adopted in first
‘order “apparatus, having a single central burner, with the frame-work
'revolving round it. I saw an example of this kind of light at North
' Ronoldsay, whichis a beautiful apparatus; there are sixteen arcs of
illumination, and these arcs pass by the focus with such a speedy move
ment of th? clock work, that the light emitted is a flashing light. Bj
“having' a smaller number of sides to the framework, :vit.h a slowe
movement, the light, with similar apparatus, becomes plain revolving
‘the successive beams coming to the eye and remaining in it for Iongé

C ()

intervals, and the flash being of greater strength, proportional to the
smaller number of faces. ‘
By the last arrangement,
(see Figure 7,) the effect is
* obtained by a single optical
agent, L. are the lenses and
P. the catadioptric prisms ;
but in Fresnel’s revolving
light, {see Figure 8,) such as
that employed at the Sker-
ryvore, the light that passes
below the lens L. L., ap-
pears as a fixed light from
the prisms p. p-, and that
passing above. the lens, is
subjected to the action of

inclined mirrors b. b., and
lenses @, a., by which Fres-
nel himself isstated to have
admitted that there is a
loss of about half the light
incident on that portion of
the apparatus ; while in the
@ @ A ' revolving holophotal appa-
A\ ratus, Figure 7, the whole
=TE=El  light is condensed into the
=R arcs of useful illumination

\ === only. ,
il i 11.—In my report of Feb
- - ruary last on this subject
; &Y to the Government of India,
paragraphs 19 and 20, 1
stated after describing the
several systems of illuminat-
ing Light Houses, that
. LN
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“T would only remark that the dioptric and catadioptric systems

: recommended by their superior power, whilst at the x~1amley time. t:re
) are.moreeconomicalt.omaintain. That I was inclived, howev iy
) believe that these advantages are more than counterb:’slance:; le:', t,hz
) cf)mplex nature of the machinery of the dioptric light render,i-n it

.ha.ble to get out of order, in which case the difficulty of’ repairi ug l'1;
“in such a situation as the Algunada Reef, isolated as it 12 a::io xt,
“off from all extraneous assistance duting a great port,ion, of of]u-
“half of each year, would be very great; and still more sob t:
_“apprehensions I entertain of the probability of the lioht-keg re
“ thr.ough accident or negligence, allowing the light to Oo outpe'S,
“which case the results might be of a disustrous charactger 1 ’t}]nn
“ catoptric light there are a number of separate lamps whicl; arz .
“the fountain principle, and consequently, perfectly ein’uple and devo(;:;
“of all complicated mechanism ; and supposing in a ﬁrst.,order light
: t.woh‘or F.hree lamlps were to go out, the consequences would beoa.s
) g?jp::i i:l rcl-,loex:,l?anson of the extinction of the single flame of the
. The first part of these objections to the dioptric system I co
sider,  from _information and experience gained since I have been “
England, unsoupd—ifor -though I do not think the mechanical la o
which pumps up the oil to the wick by clock-work, and is gen HH)’
used in the Northern Light Houses for dioptric apparatuf oon
ar.rangement for the Alguada Reef Light—yet for this ma ‘,bz .
§txtuted an arrangement for the supply of oil similar to thaty empl -
in the Eddystone, which appeared to me simple, giving as ;‘;,ip’ ovet
supply and overﬁow of oil to the wicks as required ; while the . (;:?nt .
for the revolving apparatus requirés no more room than a f:n ”’3 ll'nery
and when well and substantially made, as in the North Ronol;‘;:ay lga?l:i

Skerryvore, 1 see na change of its gety
) .+ B S s getting out of ord .
attention from the light-keepers, F‘m order with common

The laat objection, if considered valid, would induce me to adopt

the holophetal dioptri ;
s P ptric apparatus, all of glass, with independe.nt.

it ia totally reflected.at 7., at 7 it again suffers
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burners. (See Figures 9 and 10.) This arrangement of apparatus,
as described by

the inventor, Mr.
Hotophatal appornidus rnllef gluss, Thos. Stevenson,
y (See holophotal
system of illu-
minating Light
Houses by Thos.
Stevenson, F.R.S.
E,GE, &, &e.,)
consists In  Te-
placing the he-
mispherical  re-
flector of metal
or silvered glass,
as above des-
cribed,  (para-
graph  10—Fi-
gures 5 and 6,)

6. SO 4
™ r/] ..l. by means of a
o ¢ 5 polyzonal totally
S reflec:ing hemis-
A LT
A phere of glass—
¥ ' vide Figure 9.

. By these means
refloction from metallic specula ‘15 abolished, and the principles of total

reflection and simple refraction are substituted.

Figure 10 shows the action of these glass zones—/. shows the flame
cing in f. the centre of the

—b. ¢ is concave, the centre of curvaturc b
rmal to the

flame ; any ray proceeding from f. is received at €. a8 a NoO

surface® b. ¢., and passes on without deviation to the surface a. b., where
total reflection, and

OMér‘en in a radial direction at the point e, and 80 for all the
rays” But I am inclined to recommend the holophotal apparatus,

n the ‘inner surface of & glass prism 8o that the
throngh it, but is all reflected into
) Fig. 9 are cut on this

o N. B.—A ray of light impinging ©
angle (Fig. 10) Jrbis less than 487 10’ cannot pass
the ingerior of the prism. The surfaces of the prisis (p) and (¢

) principle. .
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:21“()(; g::ss, bw1th one centra.l burner, with the glass frame revolving
the burner, (See Figure 7, paragraph 10) as being the
most. sxmple3 the most efficient, and least liable ,to injury gor to
:;1};“‘9 repair, and at the same time most economical in maix;tjenance

tle two spare lamps would always be in readiness if anythine s} uhi
get out of order. yiing sho

° .

Rele? shiu’;glzt ‘:}:g; callln be no doubt that the light on the Alguada
point of s lae of o et all round the compass. It is the most prominent
the Busin Tias lz)ls , l;md that.ﬁrst mafle not only by ships making for
port to port on th:a e oy ol ships making the coast, or sailing from
fore be visible fr coi)St’ o fmm- the op-posite coast,® and it should there-
which comprise:n; o ?gzde’x Point (going West), round to Porian Poiut,
the circle. 1 4" 4 (;)’ ...0 of the entirg circlee. The remainder of
(going E;st) o Is thel angle comprised between Pagoda Point
for by Keeping the l.u(fr:an Point, and s.hould likewise be illuminated,
River can cloas all dleﬂ 0‘11 a proper bearing, vessels leaving the Bassein
the Roct ittt v zfn]gexs, whether of flats ou the Porian side or of
thorefune o aam essels would m?t'attempt to leave in a foggy night, and
would b »c]earl cifirbcould be anticipated from Diamond Island, which
patod o 1 y Pvlial le. For vessels. going in, if any danger be antici-
Diam;md Islaed (BFon Shioal, the mrmgle reflector lamp I propese for
comine Wmli n. ?1ght have such.dlvergen'oe as to point out to vessels
- a(;vert " I:hzitss 11][1:ﬂtuen<fe that it was time to put about. I did
it did not admit of I:esti(t:rliznl.ny former 7eport 8 L was of opinion thes

13. — I will conclude this portion of the subject with a few quotations

f! om the ¢ Re it L
w » ) ." ‘ (-] lght HOuse Establlshmt

“~Paige 13.-=“ The Board, tlierefore, recommend that the Fresnel
" or lons system, modified, in special cases, by the holophotal :
: ratus :f- ‘hgr. Thomas Stevenson, be adopted as the’ illuxhinal:iiag
-apparatus for the lights of the United Sta '

tes, to embrace all new

« 13
lights now or hereafter authorized, and all lights re}i iring to

“be renovated, either b
&ied, r . \
« appamtum’-’:) ‘ y mon ?f ..dveﬁment pOWer‘ or defective

T L, . .

* Caloutta, Chittagon '
g, Akysh, K.
Moultein, Madras, &c. &c. . ya.‘ » Kyouk Phyoo, Sandoway, Dalhousis, Bassein, Rangoon,

( 37 )

«The consideration of the systems of illumination of

Page 56.—
urope, where modern

: France, Great DBritain, and other countries of E
‘impmvaments have been introduced, or are being introduced, will

* prove that reflector lights are being abandoned for better and more
‘ economical systems. Good reflectors of .the form used in the best
‘ conducted lights, reflect but half the light which is thrown upon
 them—imperfect ones much less.” ' :

Page 58.— The very great economy and efficiency of the lens or
¢ Fresuel lights, as contrasted with the reflector lights, will appear in
¢ the course of this report. It amounts to a gain of at least 34 (3.6.) to
¢ one, on an average, when the two systems are equally well fitted and
« cared for, and in some cases to four times under similar circumstances.”

Page 77.— The experience in relation to lenses has not been con-

“ fined to any one country ; even in our own, with but three stations,

* the results are most conclusive in their favor.”

SecrioN 111.—~THE APPARATUS AND STAFF REQUIRED FROM ENGLAND
TO OPEN THE QUARRY AND ERECT THE BUILDINGS.

ble the )Court. of Directors be pleased to ap-

1.—Should the Honora
n in the Ist Section of this Report, [ should

prove of the views laid dow
require the following machinery and tools from England :—

Cranes. Blasting Tools.
Winches. Stone-cutters’ ditto.
Anchors. (arpenters’ ditto.
Forges. Smiths’ ditto.
Rails. Chains,

Waggons. Ropes.

Quarry Tools. Cables.

The apparatus I shall require will cost about 2400 pounds. I should
wish to order the articles myself, and see the machinery tested and
despatched, as desired by the Government of India in the 7th para-
graph* of Lieut.-Colonel Buker’s letter, No. 5055, dated 21st October

rrangements for the supply of whatever
and, having seen these

* . A * « You will then make &

“ materials and appliances it may be advisable 10 obtain ia Europe,
“ despatched, you will return to India, bringing with you such statf’ as it may appear desiva-
“ ble, with the assent of the Honorabie Court, to einploy.” '

1
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1336, before leaving Eugland, They should be sent out in a ship

bound for Moulmein or Rangoon, as may prove the most advautageous
with reference to the class of ship. The steamer that the Government
of India promise me, should be waitiug the arrival of the ship at the
Port that may be deterinined, to receive the stores,

2.—The following staff would be required—one good Superintendent
for the quarry, a practical Quarryman, on a salary not exceeding
£15 per month, or in Indian currency at the rate of two shillings
per rupee,

One good working Engineer and

Mechanic, on a salary not exceeding
£25 per month,

Que good Builder, on a salary not exceeding £20 per mensem,
The salaries to commence from date of engagement. The men to give
security in £100 each to remain—except in case of certified®
tiil the work is completed. Passage out and home
to be found by th

sickness—
again, on completion,
e Government. If the security cannot be paid at once,
one-third of the salary to be deducted till made up.

If the men after completion of work choose to remain in India, the

value of their passage home to be given them
of further.claims on the Government.

If the men have behaved well, further employment to be given in
India to them, on salaries not le

as a bonus, with clearance

ss than those above recommended, pro-
vided always the Government have employment to give.

The men to obey the orders of the Government of India, or the Of-
cers it may appoint over them in all things,

and to receive their pay 1
such manner, and at such periods,

as the Government appoints for the
issue and receipt of pay of their military servants,

Misconduct to be punishable in such manner as the Government shall
see fit to order.

The men to be entitled to simil

ar medical attendance as I myself
would receive in cases of sickne

s3, at the Government expense.
A legal agreement to the above effect to be taken from the men,

B I

* To be certified by u Surgeon, or Assistunl-Surgeon

in the Queen's or (blnipnny'x;
Service, confirmed Hy the Me

teal Board, or other authority, in the usua} manner.,

{59 )

vizi—the Builler, 1

9.—The last-mentioned of the three workmen, | viz.—the Bm.r(e« !
‘1d send home for at a future period. I should not requi k
services as the only work that can be done at the Rock
. . . y' \ ».t

previous to the next S. W. monsoon, will be quairying out the pi

i ing the whole of the

i f the Light House. Durmg.
e e e?ltirely (the Rock being unapproachable
in preparing the stones

services this season,

next wet season, I should b )
for work from May to October) e‘mplo.ye : paring the siones
for the Liocht House. T should wish, if possible, to g : "
a | i ared

tion ready ?n March and April next, so as to have it (gmte 1I)~R;pm
‘ ing ( y ch pur-

son” the following October, for whi

long season’s work from g O o

for a
pose every exertion would be employed to' prep o oo man
as possible at the quarry at Callagouk p:evxous tot 1; appamt:m -
hed this pecessar $
4—As soon as I have despatc ppaates By s
round the Cape, and the staff (the Quarryman and Er;gmlee:i za Overl;)nd
ith 1t, i irable for me to return to In ,
osed with it, it would be desira ndia overant,
}:0 collect the workmen and be ready to commence operations as
the tools, &c., arrive. ‘
; ity for any arra
5. There appears no necessi : 1
atus till the season in which I am able to rcpozjt the towerf ret:;.t y
?pp'atr reception, and there will thus still be time for, if necessary, ]ur b1e:
3 rece , 4 - ; .
o l' Jeration of the nature of the light that should be exlnb{te( ; ltll
k ( / . § {1t v 9
COI:l 1d wish the authority of the Honorable Court to commumc%t;lm 1
vis \ ‘ N A
:;IS o D. and T. Stevenson, Engineers to the Northern L g,ht‘ ) Olu:e
} v s- » d . 'y o ) 0
B-Pgs(; on the subject of the light, and that they should be permittec
oard,

i ired.
make arrangements for its supply when requTlr
6.—Most Light Houses that have been I;mbt.tm:. consiof Pustan
. e he ided for the habitation 3
and Scotland have had provi or fon of the WOTHEL
barrack of a very expensive description; but this has bemlm 150 .; y
cusen ife whe e position
necessary, and probably a saving of expense and life w hc;e the pos o
28 1 C . ‘ J r'
is liable to visitations of severe storms at all times of the yea e
‘4 ‘ | Ty Severe
lt the Alguada Reef wec are tolerably safe from storms 2; a ve x}é) st e
charas ) il i ive ; and from May to October
April inclusive ; an
haracter from November to Ap ncl . ' o
20 e k can possibly be carried on, as it 1s more or less a storm the w
no wor

to provide temporary

I appear only uecessary

e i ot s o eI:pperiod and which should be altogether
, and

Rock for the S W.

ngements for the light

the coasts of England

accommodation for the form -
1 e
removed when the workmen retire from

monpsoon.
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SEcr ; .
10N IV.—THE LiGAT-KERPERS AND THE STones

1—Tt wi

importi; ;vxil lr;o:l :stle(; to have an entirely native establishment ; so

NSty fo un(()lu t'x;oti be entrusted to natives alone, as they never

Nuithor i o e;s nd the g:'reat responsibility of their situations.

bt foon e tho Lzf.ve an entirely European establishment, as less

et e Light House would hardly suffice for the dut{es
imate, and other four would be required as a relief at the depot,

aﬂd thls Would Vastly 1DCreas: 12 3

F One principal K ’

mgo Acians, G 2t e e

< \One 2nd ditto ditto, at ’ . %0
[ Two Syrangs, at 25 each ) X §0

,g J One Tindal, at 16 i i e

7 | Eight Lascars, at 10 each . X 50
L Two Cooks, at 10 each : i Zg

—

Total per mensém, Company’s Rupees 436

Of the above, the following should always be in the Light House

gwo ;Buropean Light-keepers. Four Lascars
ne Syrang. '
The remainder, viZ. P— One Cook
One European Light-keeper, One Tindal
Qne Syrang, Four Lasca:-s
One Cook, ’

should be stationed at the de i
. pot at Diamond 1s] ‘ ]
those at the Light House, at such periods asand’ ready to relieve

the Rock will determine. greater experience at

Present knowled

the l.iock is unapproachable from May tgoe g::ltl:mio t(.) prove that
even in October the Rock is dangerous of approach . mc.lus“e» -
frpm the following description of it by Mr. Lo p: ; th e e
want of perfect knowledge of the Reef am'i itsgxlxe Jhbot
has been somewhat exaggerated ®

. gh probably, from
ighbourhood, the danger

* Description by Mr. Login of the rescue of 11

October 1856, on the Alguada Reef. men (coalies) out of 300 wrecked in

( 61 )

« On the morning of the 26th October 1855, on sighting the Reef, we
« observed some men standing on the highest point. I volunteered my
« gervices, and with Mr. Haulke, the first Officer (of the Honorable
« Company’s steamer Enterprise), left the steamer about a mile East of
« the Reef in two boats. On approaching the Reef on the East side, we
« found it impossible to come nearer than 200 yards to where the men
“ gtood, on account of the shallow water aud surf. There was also
« rather a stiff breeze and heavy swell from the 'S. S. W. at the time.
« We were therefore obliged to round the South end of the Reef, and
« anchored our boat 30 yards West of the Rock on which the coolies
« were. It was 11 A. M. when we arrived, and top of high water spring
« tides, the rise and fall being 9 feet. There being deep water (%
« fathoms nearly) close up to the West face of the Rock, we-could, by
« paying out line, approach to within 10 or 15 yards in comparative
« gafety, (as the force of the sea was broken by the most Southern Rock),
« but we could mot land. After passing a line on shore, we got the
« eleven alltolios safe in the boat, all that remained of 300 men. When
« g heavy sea came the water rose to about a foot above the highest
« point,* so the coolies had to stand when it was high water. From
« exhaustion and being no longer able to stand, 20 men had been washed
¢ off the day previous to our coming, they having been fourteen days
« without food or water, except the little rain they could catch with
“ their clothes. There was not a vestige of the wreck to be seen, and
“ the only stick I saw was a piece of hamboo the coolies had a bit of
“ rag tied to as a signal to us.”

9.—Now, the South-West monsoon has generally somewhat moderated
by the 26th October, the idea of landing earlier, therefore, is somewhat
discouraged ; but it must be remembered that this attempt was made at
the very worst time, the top of spring tides; and I am inclined to
believe, with proper means provided, there must be a short time almost
in every month during which, at Jow water, men may land or be taken
off the Reef, although stores, probably, could pot be so with any safety.

3—From Mr. Logins description, it appears that, bad the Light
House been on the Rock, the whole of these unfortunates, 300 in number,
might have been saved—for, immediately the men had landed, signals

* 1t is here worthy of remark that the only available site for the Light House is a little
over six feet lower than this * highest point.”—A. F.
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would have been made from the Light House to Diamond Tsland, the
“ Tender” would have come out, and the same means as adopted by
Mr. Login and Mr. Hulke, would have sufficed to have saved the whole.

4—It is unnecessary lere to detail all the arrangements of the
different rooms that I have made for the comfort and subsistence of the
Light-keepers, European and Native, and for the stowage of the oil and
stores, for the due maintenance of the light. It is sutficient to say that
ample room for this purpose has been provided for provisioninyg, water-
ing, and storing the building for seven months, with water, at four
gallons per man per diem; and that by the additional precaution of

forming a groove on the outer edge of the stoue baleony at the top of

the Light House, so that the whole ‘of the rain water falling on the

surface of the dome, lantern, parapet, and balcony, shall be conducted
to the water tanks, T provide an ample additional supply, as the fall of
rain during the unapproachable season may be taken at between S0 and
90 inches.

5.—~The whole of the provisions should be prov
for obviousreasons, on the scales given in Sectio

ided hy the Gvrnment,

0 n VIL T wouldallow no
Spirits, except for medicinal purposes ; malt liquor should be the only
beverage, besides water,

6.—A code of rules will have to be adopted for observance by the

Light-keepers, European and Native, 1 merely state here generally that
the charge of the Light House will be under the Europeans, and that
the Natives will have the duty of watchmen while the |
Proper arrangemeuts have been thought upon for calling

. ) ) ¢ the men below
to their duty in the light-room by means of whistles, &e.

amp is lichted

SECTION V.—THE DEpoT,

1.—At the depdt on Diamond Is]

and should be situated the dwelling
houses of the Europcans,

and a barrack for the Native Livht-
There should also be a signal tower, about fifteen fe Y
with a telescope, siznal mast, and a sm
the course for boats leav

keepers.
et high, furnished
all reflector lamp, to point out

' ing the Rock, in case they should be overtaken
by night previous to the completion of business at the Light House
¢ .

2..—The European Light-keepers should, if possible, be married, and
their dwelling-houses should be comfortable ;

i erected of, if the QUArry
turn out well, rubble stone, 1 think cach of the three men should have

(63 )

3! ing room
thiree roomns ; one sitting room and two bed rooms, with a batl}llmgl 0
. 3 ses
off one of the latter, and a store room off the former. The 1;)11;1
1 1 H xpense O e
should be furnished with plain strong furniture at the expe
Goverument, . Vbt
1 3 - vhich to
8.—A piece of ground should be inclosed as 2 garden', in v o
. etables.
arow vegetables, &c., if the land turn out capable of p.roducul\{g veig1 abe
;l‘he men should keep their own servants, except theu wcoo , and t iﬁs};
their own liquor and provisious at the dep.ot,; but (xovern'xlxllex;nSist of
provide quarters for the servants, which, besides the cook, wi lcI et
‘ i ; <hrdmut-
a dhobie aud a bheestee for the whole, and a private sefnv}ant; (]; n1 o
1 i s in
i ssible to send in plansof these buildings,
ar) for each man. It is not po ' .
fs I have no sections of the ground, but an aniomn.)at:l ets(:xwer ok
i sect their cost, as also of the sign 4
made in the next section, of ) : 802 k
burrack for the patives. The wives of the Light-keepers will, of course,
always remain at the depot. . ‘
; Lioht House ¢ Tender” should be also retained at Diamond
"y il icoed. with two boats attached. The
Island —a sailing vessel, cutter rigged, e o
European Light-keeper, syrang, tindal, the four lascars', ‘;n} ; , ;
, i me
duty, could man her when required. A small harbour might be o; e
) . ’ ‘ . .
for hor at the landing place, sheltered from the heavy storms o
S, W, monsoou. . A |
‘ 5—Phe tindal would always remain at the depot, and would ha:wef
T ) “ . - o
constant charge of all stores (Which should be kept in the lower par&
) " 151011 ] use, &c.
the signal tower), whether for the provisioming of the Light House, &c,
gy ails, & 3 tender.
or of spare rigging, sails, &c., of the o sh
ildi s, Vess ats, &e., should be
t.—The whole of the buildings, keepers, vessel, bO'Lts,.L , roulc be
under the orders of the Master Attendant of Dalliousie, ‘uln eI.‘ﬂ. >
Lereafter determined to form a Light House l)epajrtment, which, }tlno,f
with tlie inereasing number and lmportance of lights on the c?as S-St
i i B of exist-
India, will be urgeutly rcquired, not only for.the malrftefnuce;‘ Lo
ing Light Houscs, but for taking measurcs for the bmld-mgl 0 3 o ﬂ;c
positions where Light Houses are nearly as much required as up
Alguada Reef.

—_—
SrerioNy VI—The cosT OF IRRCTION.

. . o
1.—As I have already stated, any estimate that I give of.the pro'bz;.b
eost of w Licht [louse on the Alguada Keef is submitted with a

' < 5
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considerable degrec of reserve, and merely to afford the Honorable

Court ar opportunity of estimatin

g, within 2 hundred pounds or so, the

expense of a work the execution of which they have decided upon

2.—The solid contents of the tower, after deduct-
ing the interior space, is 58,580 cubic feet. The
cost of granite for the Horsburgh Light House,
delivered and dressed at the quarry of Pulo Ubin
ouly twenty-five miles from the site of the Light
House, was 1.05 dollars = 2-3625 Company’s Rupees
per cubic foot, taking the dollar = 4s. 6d. and
the rupee = 2s. Cousidering that the quarry at
Callagouk is 210 miles from the Reef, that I shall
have to procure the workmen from a distance
house them and feed them on a desert island

sixty miles from the nearest place (Moulmein), where

provisions, &c., can be obtained ; that all the machi-

nery will be heavier than that used for the Horsburgh,
that I include the delivery at the Rock, the cost of
boats and maintenance of crews, putting the stones
on board at Callagouk and landing at the Rock, items
not included in Mr. Thomson’s expenditure on this
account, I do mnot think I over-estimate this expeu-
diture at five Rupees per cubic foot, that is, 58580
cubic feet of dressed granite at the Rock at Com-
pany’s Rupees 5-0-0 per cubic-foot, Item I.

.—The lime being near at hand and the best
soorkhee fo be made in Calcutta, I may assume the

outside cost of the mortar for the whole of the
Tower, Item I1. .

XX

4. —The labor in Calcutta for brxckwork is Com~
pany’s Rupees three (3) on an average per 100 cubic
feet; in Rangoon it was double that. 1If, therefore,
considering the height of the tower, the numerous in-

terruptions that way occur, the more expensive

Carried forward .

e

Company’s Rupees.

292900 0 o

3000 0 ¢

B LT P —

297900 ©
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Brought forward
workmen, their being housed and fed, T assume five

times that amount, or 15 Rupees per 100 cubic feet,
I am not beyond the probable expenditure on this
head, and T have Item IIT. as follows :—58580 cubic
feet of stonework, labor at 15 Rupees per 100 cubic feet
5—Messrs. D. and T. Stevenson give the esti-
mate of the light apparatus 1 recommend, which,
including freight, labor of fixing, &ec
follows, Item IV. Light apparatus ...
6.—There are about 4000 superficial feet of 10-
terior panelling, which, of teakwood, including all

interior doors, but not the mountings, at 3 Rupees per
foot, will make Item V.

, will be as

7.—~—The plate glass for wmdows &c, wﬂl be
Ttem VI

8.—The oil cisterns of tm wnth pumps, funnels

and pipes, of copper, will be Item VII. ...

9.—The interior fittings and mountings of whistles
clocks, thermometer and horometer, locks and keys
hinges, Lewis bats of brass or gun metal for entrance
door and shutters, including exterior door and shut-
ters, will be Item VIIL e e

10.—The cast iron waler tavks, and coa.l zmd
wood boxes for interior will be Item IX. ... -

11.—Cooking apparatus and stoves, iron smoke
tubes, and utensils, will be Ttem X, ..,

12—The cast iron railing for balcony. Item XL

13.—A wrought iron ladder from rock to entrance
door, and interior ladders from room to room, will
be Item XII.

14.—Furniture, beddmfr book% utumls, &c, wﬂl
be Item XIIL

eos

Carried forward

Company’s Rupees.

9297900 0 0
8787 0
35000 0
12000 0 O
1000 0
1500 0
2000 0
2000 0 0
1500 0
500 0 0
1200 0 ©
2000 0
363387 0 0

K



(66 )

Brought forward
15.—A lightning conductor, Item XIV.
16.—Balcony flag staff, with ball for signals of
copper, with bell metal base, Item XV, ..
17.—Cast iron tanks required for work pt,oph,
while building the Light House, Item XVI.
18.—Fog Bells, with machinery complete, and
pair of light sheers for hoisting up oil barrels for
baleony, Item XVIL
19.—The cost in Benﬂal of an Overseer’s House
which is about the class of building adapted for the
Light-keepers, is Company’s Rupees 4000. On Dia-
mond Island, with lime near at hand, and no difficulty
in landing, a little more than that sum would cover
this expense, or Company’s Rupees 5000 each for
three Light-keepers, including outhouses for servants

Item XVIIL—Dweclling houses for three European
Keepers, at 5000 Rupees each .
Item XIX —The Signal Tower

Item XX, —Furnishing the houses at oOO Rupees
each

Item XXIL *—I*urmshmw the smna\ tower w1th
flag-staff, telescope, reflector lamp, signals, &c., &e

Ttem XXI.—The barrack for natives .

Ttem XXII.—Signal lamps, temporary ﬂarr-staﬁ‘

and maintaining the same while the Light House is
in progress ...

Item XXIII —Formmrr @mall harbour at Dla-
mond Island .. cer e eee

20.—A tender, with boata for the futule service
of the Light House, will be Ttem XXIV...

e

Total
Contingencies at 5 per cent. Ttem XXV

Grand Total

Company’s Rupees.

363387 0 0O

700 0 O
700 0 O
200 0 0
2000 0 0
15000 0 0
2000 0 o©
1500 0 o
1000 0 0
2000 0 O
1500 0 0
2000 0 O
15000 0 0O
408987 0 O
20449 0 O
429436 0 9

e, et gT————"
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Company’s Rupees,
1.—The cost of the whole work theretore

vy be abstracted as follows :

ABSTRACT.

1.—Building the tower cutirely of granite, in-

1ding machinery, labour, and materials, or ITtems

, 11, 111, above, at Company’s Rupees 5.2353 per

1b1c foot, 306687 0 0
2—A first-class dmptrlc holophotq\ apparatuq
icluding lantern, dome, 8 lenses, and holophotal
risms, revolving machinery, and stores. Item IV, 35000 0 ©
3.—The fittings of the tower, or Items V., VI,
711, VIIL, IX, X, XI, XIIL, XIif, XIV, XV,
’(VI and KVII 27300 0 0O
—-Lo%t of the depdt at Dmmond Island Items
XVIIL, XIX, XX, XXI, XXII,, XXI1L , 25000 0 O
5.—Ditto of tgnder and boats Item XXIV, ... 15000 0 O

408987 0 0
6.—Contingencies at 5 &r cent., [tem XXV 0 0

. 20449 -

Total cost of granite Tower 429436 0 0

22.—If brick be used in superstructure, brick masonry may be done

at the Rock at about one Rupee per cubic foot. The first 26 feet must
be still of granite, and solid, and to this height the frustrum contains

about 27110 cubic feet, therefore 583580—27110 = 31470 cubic feet =

quantity of brickwork in superstructure, but the cost of apparatus would

slightly increase the rate for a smaller amount of work, therefore the

cost of a tower with brick superstructure may be abstracted as follows : —
ABSTRACT.

1.—27110 cubic feet of granite work, to 26 feet in
height, at six Rupees per cubic foot .

e 162660 0 O
2.—31470 cubit feet of brick superstructule at 1 .
Rupee per cubic foot ... 31470 0 O
3.—Light apparatus, &c. 35000 0 0O
4.—Fittings 27300 0 0O

Carried forward 256430 0 0
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' . Company’s Rupe
Brought forward pany’> Rupees.

5—Depst .. . S 256480 0 0

6—Tender, &c, . 7 v e 25000 0 0

T e 13000 0 0

Total T

e 296430 0 O
~—l-ontingencies, at 5 —_—
per cent ... )

SO 14821 0 0

granite to @ LT
g 0 26 feet 1y

urc

Total cost of Tower of

height, with brick superstruct
311251 0 0

23.—If iron he used i

n supers : , DY
as follows - berstructure the abstract of cost will appe

ar

ARBSTRACT.

. lst'.~—27ll(.) cubic feet, granite work, to 26 feet
in height, at six Rupees per cubic foot

—_ - 162
ilnd. Ifon superstructure and Concrete, Plate 1] "’ﬂGGO 0 0
ord.-—-Lxght apparatus o i . 203900 0 o
4th.~—Fittings... 35000 0 o
Sth—Depst ... .. .. . . e o 230000
6th—Tender ... .. YUt e 25000 0 0
e L 15000 o0 ¢
: Total ... ... PO
7th.—Contingencies, at 5 per cent, . S 4;:‘;8(,0 0 0
' +H3 0 o0

Cost of a tower of « ani i 1 T
ron superstructure br mt.e o 2 et eight e
24.—Should it be thou
stated, I do not recomn,
above estimate would be

492303 0 o
€r,. as already
plate-iron, the

ght desirable (which, i;owev
end) to have a Superstructure of
reduced as follows -
ABSTRACT.

156.~27110 cubic feet of granite, at six Rupees per

cubie foot, .o
2nd.~§1ate_iron Superstructuny 162660 0 o
3rd.—Light apparatus ... = 93900 0 0
‘Jnt-h.—Fittings... e e e 35000 0 0
Sh—Depdt .. ., .. . 7 o 27300 0 0
b ere ey . 25000 O 0
Carried forward 343860 0 o

(69 )

Cumpany’s Rupees,

Brought forward ... ... 343860 0 0O

6th—Tender ... ... .. ... . . e o 15000 0 0

358860 0 O

7th. —Contingencies at 5 per cent... 17943 0 0
Total cost of a Tower with granite to 26 feet in

376803 0 O

height, and plate-iron superstructure

25.—In the two last estimates 1 have not entered into the details of
iron work, as this Report has already extended to a greater length than
1 desired, but they have been fully cousidered, and such details as may
be required can be produced.  But if the cost of the granite Light House
be considered too great now, or should it be found necessary to report
that the estimate will be exceeded, by reason of difliculties, not now anti-
cipated, in the working of the quarry of Callagouk, I think the brick
superstructure should be adopted, as not only being less in actual cost,
but more durable than the plate iron.

26.—1I have not considered above the cost of a sand stoue superstruc-

ture ; it would be about a mean between that of the entirely granite and

the brick.

ABSTRACT.

15t.—27110 cubic feet of granite at six Rupees per
cubic foot e e eee e e 162660 0 0

2nd—31470 cubic feet of sandstone superstruc-
ture, at three Rupees eight annas per cubic foot 110145 0 0
3rd. —Light apparatus 35000 0 0
4th.—Fittings 27300 0 O
5th.—Depot 25000 0 0
6th.—Tender ... 15000 0 0
375106 0 O

7th.—Contingencics at 5 per cent. 18755 0 0O
Total cost of a Tower of granite to 26 feet in

height, and superstructure of sand stone ... 393860 0 0
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27.-—DBut to all the above cstimates has to be added the cost of the
foundation pit, which will have to be excavatadin the Reef to the depth
of about four feet, and this will cost as follows :—
A cylindric pit, four feet deep, and 42 feet

diameter = 5341 7824 cubic ft, mncluding Company’s Rupees.

excavation” and filling In  with grauite
masonry, at 6 Rupees per cubicft... .., 33251 0 O
Contingencies, at 5 per cent ... ... ... .. 1662 0 0

Grand total cost of cxcavation and filling in
for foundation ... ... .. ... . . 34913 0 0
This sum is constart for all, therefore thc total cost of each kind of
Light House in Indian and English currency is as follows :—

—-— —t‘.
w Gre al ro;
Nature of Building  Total cost of | Cost of ’m : md__t(.)‘.l]f O:t_ﬂ
‘ ° Tower. foundation, Com, Rup('m: ¢
|
———— ] — i.———_w
1st. Granite tower, ... 429426 34913 464349 16435
2nd. Ditto to 2¢' in hmght ! !
with brick superstructure . 311851 31913 346164 f 34617
3rd. Ditto to 2¢' in height, ] _
with iron superstructure ... 492303 34913 527216 1 52722
4th. Ditto to 26’ in height,
with plate iron super- o
structure ... 376503 34913 411716 41172
5th. Ditto to 26/ in hmght ;
with sand-stonc super- ] i
structure ... ... ... ... 393860 34913 426773 49877
{

It will be seen that, in the above estimates, 1 have preferred com-
bining two materials, by placing the one above the other, to that of
forming the exterior of one material and the interior of another,
Sand-stone. ..... ‘001743 | because, although expansibility is
Cast-iron ......... ‘00114676 | hardly appreciable, yet it is some-
Peterheadgranite. ‘0008968 thing—see ¢ Transactions of the
Aberdeen ditto ... 00078943 J Royal  Society of  Edinburgh,”
Brick ........s ..... 0003502 J where this action of certain sub-
stances is given. By the former method of arranging the materials
employed, no tendency to separate can take place,

cmy

28.—The Horsburgh Light House (situated at the Eastern extremity
of the Singapore Straits about 37 miles from the town of that name),
built by Mr. J. T. Thomson, F. R. G. 8, Government Surveyor, being”
the only building in the East of a similar description to that proposed
for the Alguada Reef. I thought, after 1 had completed the above
estimates, that a comparison of the estimated cost of the latter might
be uscfully made with the actual cost of the former, as given at page 115
of Mr. Thomson’s account of the Horsburgh Light House.

The Horsburgh Tower contains about 11,000 cubic feet of masonry.
The Tower proposed for the Algnada Reef contains 58,580 cubic feet,
or over five times the content of the former.

This difference is attributable to the following causes :—

Ist.—Mr. Thomson obtained a natural fonndation of solid rock 22' 8"
above ordinary spring tides. I have a foundation only one foot above
the same, and therefore have to build an artificial foundation to get into
the same position as Mr. Thomson was at the commencement of his
work.

2nd.—The Alguada Reef having greater exposure, and being ap-
proachable only at long intervals, requires a building of greater solidity,
more careful and expensive construction, and superior accommodation
to that on the “ Pedra Branca”™ Rocks,

3rd.—The Alzuada Reef is a position in which a great sea-light is
necessary, and a more lofty tower, ¢xhibiting a more powerful light
(consequently allowing a more cxtended offing,) is required for the
purpose.

Now, dedueting the cost of the light apparatus, I find the Horsburgh
Light House cost £4,000, and, on the same data, a building five times
that size would have cost £20,000.

And, deducting the cost of the light, also the cost of the tender and
Light-keeper's houses (expenses mnot included in the cost of the
Horsburgh building), I find my estimate for the Tower on the Alguada
Reef, entirely of granite, is £33,000, and with the same deductions
from the probable cost of the Tower on the Alguada Reef, with granite
foundation and brick superstructure, I find my cstimate is about
£23,000. Now, in comparing the two, it must not be forgotten that
the Horsburgh Tower is only a granite shell, with brick hearting, with

o
a foundation 23 fcet in height made to hand. The cxcess, thercfore,



in my estimate of .£13,000 in the one case, and £3,000 in the other,
considering the relative distances of the quarries, and other circum-
‘stances not favorable to cconomy, with regard to the Alguada Reef
(more fully entered into in the 2nd paragraph of this Section), can be
fully understood.

29.—Under these circumstances, I am satisfied that my estimates
are not too high according to the best data available. I can only hope
they are not too low; but can assure the Honorable Court that my
best exertions shall not be wanfing, as T trust they never have been

during my service, Jo prevent any unnecessary expense, whatever kind
of building they may be pleased to sanction.

SecTioN VII.—THE cOST OF MAINTENANCE.

1.—It appears desirable to give a general view of the whole under-

taking, and 1, therefore, conclude my Report with an estimate of the

probable annual cost of maintaining the light after the erection of the
Tower.

Company’s Rupees.
2.—A first-order 4-wicked lamp consumes one
gallon of ol in five hours, The average duration
of night may be taken at ten hours. The ex-
penditure of oil per annum will, therefore, be 730
gallons. An imperial gallon of oil weighs, on an
average, 93 pounds. The weight of a Calcuta
maund = 7466 pounds = 8 Imperial gallons.
Cocoanut oil is procurable in Calcujta at 14 Rupees
per maund. Therefore, the cost of consumption

739
of one year of oil = — x 14 = Item I 1278 0 0
3
3.—The cost of cotton, wicks, cloth, cleaning
powder, leathers, chimneys, paint and varnish for
lantern and railings, &c., will be Item II. £00 9 0
Carned forward ... ... ... 1678 0 0

(1)

Company’s Rupees.
Prought forward e e e 1678 0 0

~The establishment of Light- keepcrs ab
apany’s Rupees 436 per mensem (see Section
, paragraph 1) will be Item 11L, per annum ... 5

5~—~The reflector lamp at the Signal Tower on
amond Island will be a single Argand lawmp,
irning one gallon 1 93 hours, or 40 gallons per
mum, or 5 maunds at 14, Item 1V....

The cost of cotton, wicks, &e., &e., Item V...

6.—~The wear and tear of furniture, boats, sails
igging, signals, burners, &c., may be put down at 50
Rupees per mensem, Item V1, per annum ...

7.—~The following is the allowance made to Fuvo-
peans and Natives serving on board the ships of the
Honorable Company’s Navy, for which information 1
am indebted to Mr. Mason, of the Marine Depart-
ment, Kast India House, though he is not responsihle
for the prices set down :—

b, oz. RUA.L RA Y AP
Fresh or Salt
Meat ... s 10at0 8 perscer ... 0 40
Yresh Bread )
or Biscuit, § »
Rice ... ... 08,01
Dhol ... 02,01 , ., ..001
Gliee 01,10 per 3 seers 0 0 4

Salt ™ .. 01,02 perseer ... 001
Vegetables,. 08,04 , ,, ...010

Flour e 20,02 . 020

08 , , ...040

5o .. 003

Per European per idem ... ..o 11 9
Raisins ... 08,0 4 per seer ... 010
Vi&egar ... ypint , 0 6 per pint,.. 0 3 0

20

0 0 0

0 0

600 0 0

Carried forward e e e 0401109

L

7600 0 v



b oz. R, A, BOA P A P Qo Rupees
Brought forward o 04 00 9 re00 o 0
Tea o 28 at e Spexsccr... 0 3 2
Sugar .., 1 2,0 4 "oy .. 002 8
Mustard .., ¢ 1,0 s, n oo 0 0 8
Coffee .. 012,112 v o 010 g
Per European per week .. ...7'1 + 2
0 211 211
Total per European per diemy ... e . 1408
Add one Lottle Beer per diem. ,, ¥4 0
—
Total liquor and 1810 i

pruvisions per diem Rupecs 1 2 g

Say, therefore, the cost of provisions for the I

uropean
per diem (including freight, &) be Rupees 1-4 we
have Ttem VIL. for two Europeans per annum . 912 8 o
The Natives are a) lowed as follows .
Ib. 0z. R, A. R AP AP
Fresh Meat 0 4 ¢ ¢ Sperseer.. 0 1 o
Rice.. .1 4,9 R
Dholl 04,0 1 » . 0 0 9
Ghee... ... 0 2,1 Oper3scers ¢ 0 g
Salt Fish ... 0 3 » 0 6 perseer... 0 o 7
Salt ... .0 8,0 2, 0 00}
Vegetables. . 8,0 4 " 0 1 0
Per Natlve per diem,.. —_— 4]
Chillies ... 1 oz]
Coriander Seed ,, i 4 oz spices,
Turmeric ... » ¢ 4t 8 annas
Cummin Seed i, i per seer 01 ¢
Garlie,.. ... » )
—_—
Per Native per weck w7001 9 0 ¢
Total per Native per diem Co’g Rupees 4 33
——— »
Carried forward . 8312 8 0

Brought forward .

Say, therefore, the cost of pro.visioning‘ thz _;_{:)twf
(including freizht, &e) is p(,’r.d.lcn’} I;upe?s nati.\;es
obtain Item VIIL, or the provisions for six
pe; fllll::(lmhl store about six tons of coal}m ;};(;
Light House, which would take up 300 cu )11(, :eb
of the fuel store, and calculating coal at 15 Rupe

X, will he .

pcfl‘ltl(;nlaf:):::u}(r of the fucl may be wuod \\hmh
could be wbtained on Diamond Island at no expense
by the men oft duty.

Total

. i fore be
9 —The cost of maintenance may thercfore

abstracted as follows :— N

etn 1.—0il .
i:uu IT.—Cottou wicks, cloth &c &c 1 \Ibmw
Ttem ITI.—Establishment : }umo]‘)mn and 2
Item IV.—Reflector lamp at (lcpu.b
Item V.—Cotton wicks, &, ijur n.htto )
Itemn VI.—Wear and tear of furniture, &c. ... ..
Tiem VII.—Rations for Europeans SR
Item VIIL—Rations for Natives ... ... ..

Item IX.—Fuel ...

Jontingencics at 3 per cent. .. e
Contingencics at 5 |

_— ¢
Grand Total— £975 per annum for maintenance o
Light House and Depot ... .. .o 0

10.—A comparison of the above, with the cost

Company’s Rupees,

8512 8 0
685 8 O
90 0 0O

—
P g

95288 0 0

1278 0 0
#0000
5232 0 0
70 0 0
20 0 0
600 0

912 8 0
655 § 0
90 0 0
9238 0 0
164 0 0

} 9752 0 0

——nen

of maintenance

R D Rt al)h
Ui the HOI 3")Ul"h nght H:OU.SC, as g[VOn by MI‘. .“U)m.b()n &t p llgl
:) ) oi } 111 s, ’ it f t .

115 d.(.(.OUnt' Of thd,t bulldlug, W 111 b(« b&tlS aceory



Total Company’s Rupees.
otal annual expense of Horghurgh Light House

But the following items (see paragraph 9) must be e o
added, as they are not included in the above expen-
diture for maintaining the Horsburgh Light :—
Ttems IV, V.—Cost of maintaining i
reflector lamp . 9% o0 o
Item VI.—Wear and tear .. 600 0 0
Item VIL.—Rations for Europeans.. 912 8 o
.Also cost of an additional European
Light-keeper,at 100 Rupees permensem 1200 0 ¢ 2802 8 0
8638 8 0

The estimated cost of maintaining the Algu

ada
Reef lioht ; . . .o
f light, including contingencies, is

9752 0 0

oW l\‘lr. Th S l l!l ‘ st i re s (lotJ sta
oms . .
y on calcu €8 he Co o woninoe hl.’ ne Ve es }J‘

lishment at only Company’s Rupees 20 per menscm
caleulation gives this amount equal to Company's

Again, the oil for the Horsburgh light is calcul
Rupees 55 per mensern, that for the Alguad

Company’s Rupees 106, so that these differe
_the whole year :——

The difference to be otherwise accounted for is
N

, whereas my
Rupees 56.

ated at only Company's
a Reef is estimated at
nces appear as follows for

Rations, Company’s Rupees 36 x 12

; : 432 0
Oil, Company’s Rupecs 51 x 12 612 g 0
And t.he total difference, as nearly as possible a

agrees with the above .., ’ 1044 0 0

. T would further here remark that there are .c.).nlv nine Ar

i the Horsburgh Light House, whereas the COIl;llnlinrr ower of a first

order fO}lr wicked lamp, recommended for the Alguada ?{é)ef is equ‘al :0

:})0;: ilgllteen Argand lamps, and to this is attributalle th; excess cost
it o the latter. T am unable to account for the difference of cost

:)f rationing the natives, but think there must bo some mistake on Mr.

Thomson’s part, as 1 see wothing unre A .

seale of provisions proposed for the men
Reef Light Houge,

gand lamps

asonable .or unnecessary in the
to be employed in the Alguada

11.—TIn conclusion I would beg to report, for the information of the
Honorable Court, that T have received every facility that could have heen
desired in the course of my enquiries on this subject from the B‘oard 'Of
Trade, the Corporation of Trinity House, and the Board of- Comrals~
sioners of Northern Light Houses, and that owing to the p(?ht’eness of
the latter I was permitted to accompany two of the Commissioners o

their inspection of the Light Houses on the coast of Scotland, in their

steamer Pharos, and was thus enabled to seeso many of the Light

Houses on the coasts, (not only those already built, but several in course
of construction,) that it was unnecessary to incur the expense of visiting
Ireland.

1 trust the Honorable Court will see fit to order suitable acknowledg-
ments to be made to the above authorities. And 1 would fur‘ther beg to
ctate that I have received much assistance and valuable mformau‘on,
both on the construction of Light Houses and the arrangement of op]ti,:wal
apparatus for Light House purposes, from ThomaYs Stevenson, ) SQes
F. R S. E, one of the consulting Engineers to the Northern Board, as
also from Alexander Cuningham, Esq., Secretary to that Board, on the
general working of the Northern Light House establishment.

My thanks are likewise due to Mr. Ditcham, the agent of the Trinity

House at Plymouth, for facilities afforded me in visiting the Eddystone

nd Breakwater Light Houses, and to Mr. Douglass, the: Supermteniicn;
of the works of the Bishop Light House, off the Scilly Islanci..b, ;)
which — Walker, Esq, is the Engincer. This last work. was _pecul jatrl y
interesting to me, as perhaps, saving the Bell Rock,- t‘TlS posmlon 1; . ;e
most difficult in the world on which to construct & bmh;lmg .of t e kind,
that the resources of engineernng skill are

and <howing, as it does, ‘ ‘
P 1at there was nothing to fear from

wulimited ; it likewise proved to me ti
a similar building on the Alguada Reef.

ALEX. FRASER, Lieut,
Bengal Engineers,

KEngineer, 4lguada Reef Light House.

91st October 1837,
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XVIL
No. 2519,

EXTRACT from the Proceedings of the How'ble the President of the

Council of India in Council, in the Public Works Department,
(Marine) wnder date the 2nd June 1838.

Tae Hon'ble the President in Council observes that Captain Fraser
having retwrned to India has presented a Report of the results of his
enquiries in England on the subject of the Alguada Reef Light House.

» *

* * . R

3. The question of the character of the light is clearly so far settled
as to show that it should be a first class Dioptric or Fresnel light.

4. But bearing in mind that there are even now several lights in
the Bay of Bengal, and that before long many others are certain to Le
erected, it is of some importance to decide what shall be the special
character of this light ; whether it shall be fixed or revolving, consider-
ing the inaccessible nature of the Alguada Reef during many months of
the year, and that a revolving light must be dependent on machivery
which eventually will certainly require repairs, and may break down any
day, it seems to be the last course to determine that the Alguada Lisht
shall be a fixed light. The question, however, may advantageously be
re-considered in the Home Department, having reference to the other
lights now existing, or likely to be set up in the Bay, consilerations
which may better be discussed in communication wich the Mariue
Department.

5. The Hon'ble the President in Council further remarks that the
Hon'ble Court, in transmitting a copy of Captain Fraser’s Report, observe,
that they reserve their opinion on certain points, as the general snspen-
sion of public works will also affect the egecution of the Light House.
The Hon’ble the President in Council® f wever, concurs fully in the
views* of his Lordship the Governor General, that it will be expedient
that the Government of India shall be put in possession of the Hon’ble

* Vide letter from Officiating Scercigry with Governor General, No. 132, dated 10t
May 1858,

i .0 that the
Court’s views on the whole subject th‘gout further -iela}::d e
work may be put in hand at the first possible opportunity, ?
i t.
Hon’ble Conrt should be addressed t? ‘.thS effec i Brasers Repor
6. The Governirent also is of opiion that Cap

I i i apers
should be published, and desires that 1t mey be prl?tild vgz}; ;)tti};zrs Il fpthe
explanatory of the facts of the case &s 2 Number of the

Records of the Government of India.

(True Extract)
R. STRACHEY, Major,
Offg. Secy. to the Government of Indio.

XVIIL
No. 5507

b C. BEADON, ESQUIRE, |
to the Gout. of T adid.
o Duted the 23rd June 1858.

11oME DEPARTMENT,
MARINE,

ma.

. of India, dated the
\ <on  from the Under Secretary, Government o osed construction
Ro. 1321, ith papers on the subject of the prop
17th Instant, Wi

of a Light House on the Alguada Reef.

. : s to requi :
o The ouly question which apg;zﬂraph of the proceedings of the
2. g

1 in the Public Works Department,
" ce to the specific charac-

re my consideration and

report 18 contained in the 4th

Hon'ble the President n 90unc L e
der date the 9nd June 1858, an

un

v light. + deration of the Hon'ble
ter to be giveR to t:xel {))en to submit, for the consideration 0
2. On this poiit, <}

; a fixed
¢ Reef should be a
the President in Council, t

hat the 1ighfj on th e e @ fixed
] ference to 2 covolving or flashg 5o
white one, 1 Pree
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risks attending the machinery requisite for lights of the latter deserip-
tion may be obviated ; for although Captain Fraser, in his Report, states
that he sces no chance of the machinery for the revolving apparatus
getting out of order with common attention, still as this chance does
exist, and as the consequence of such an accident would be most serious,
it is advisable to select a form which 1s free from any such coutingeuncy.
4. Tt has been suggested that it may be desirable to give a specific
character to cach of the lights which will be erected on the neighbour-
ing coasts, so as to prevent their being confounded with each other, and
it i1s doubtless of great importance that this should be the case were
such a mistake probable, but the only position for a light, which is at
present contemplated, that could possibly be mistaken for the Alguada
Reef, is the Cocos Island, 120 miles distant in a S. S, W. directiou ; and
as this island has a considerable elevation, so as to allow of a residence
being constructed for the Light-keepers, and is aecessible all the year
round, the same objection, to the erection upon it of a Lizht House

requiring machinery, does not apply with the force that it does to the
Alguada Reef.

5. In conclusion itis almost needless for me to add how cordially 1
concur in the opinion expressed in the letter from the Public Works
Department, that this work (the Light House in Alguada Reef) should
be one of the first to be resumed by Government when circumstances at
all permit.

I have the honor to be,

ww '

Sig,

E g4 r.4
e 3 S 13 Your most obedient Servant,
m P . J. RENNIE,

perintendent of Muriue.

Fort WILLIAM,
The 23rd June 185

-
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