b Educational (189 é;) Department.

ORDINARY MS.

e e

\G.O., No. 330

]

e B

|
Dated 2 H e (b 26|

e S———

—

[ Despateh Abstract.]

e TTON TR b e AT TITA
T RMPTION 22 £ §)V)8 N ALELIN A

O LHO e ok shth-house- el L oyes




&

= 8

No. 245, MariNe, 8ru Apars 1896,

GOVERNMENT OF MADRAS.

MARINE DEPARTMENT,

Reap--the following papers :—

From F. W. ASHPITEL, Esq., Executive Engineer, Public Works Department,
lately on Special Duty, Marine Department, to the Chief Secretary to Goy.-
ernment, dated Madras, 22nd June 1895, No. 20 W.

With reference to G.O., No. 318, dated 10th August 1894, T have the honour to
forward herewith a report on the lighthouses in the Madras Presidency.,

ExNcLosures,

REPORT ON LIGHTHOUSES IN THE MADRAS PRESIDENCY.

L. In 1890 Mr. W. T. Douglass, the present Consulting Engineer to Trinity
House, inspected the lights of this Presidency and his opinion regarding their condition
and state of efficiency may be gathered from the following extracts from his report :—

“ As a subject of first importance, I would beg to suggest the desirability of
“improving generally the coast lights, on which the safety of shipping so much
“depends” . . . “With the exception of Aleppi, Madras, Armeghon, and Vakalapudi,
“ the lights have no distinctive character, hence great danger is incurred by mariners
¢ from the possibility of mistaking one light for another, or a shore or a vessel’s light for
“a coast light. 'The object in establishing a coast signal light is either to indicate to
“the mariner the landfall he has made—and with as much certainty by night as by
* day—or to reliably mark some hidden danger. It therefore becomes a matter of the
“ utmost importance to impress upon each coast signal light such a trustworthy dis-
“ tinctive character as to effectually prevent the possibility of its being mistaken for
‘““any other light, eitker ashore or afloat” o+ + « « . . “The coast signal
“lights of this Presidency are very inadequate in penetrating power for the service of
¢ their respective stations ; this is due, not only to the small quantity of oil sanetioned
¢ for each establishment and msufficiency of ventilation, but to the restricted dimen-
“sions of the optical apparatus” . . °, «Jp very clear weather the better lights
“are frequently visible at the limit of the range due to their height above the sea-
*level, but when the atmosphere is slightly impaired by rain, haze or fog, and con-
“sequently when they would prove of the utmost service to the navigator, they are
* obscured at a distance of from two to three miles” . . . . . . o1 O N
“a view to increasing the intensity of the lights, and giving to the existing stations
‘““a power and character suited to the ever increasing demands of coast navigation, I
“ would suggest, in addition to improved burners, increased ventilation and the use
“ of heavy mineral oil, the adoption of illuminating apparatus of larger dimensions at
“ stations where the light is to be maintained throughout the year, and where it is of
““ direct service to steamers and other vessels passing up and down the coast during
* the south-west monsoon. Iam decidedly of opinion that a flashing or occulting dioptrie
*apparatus of the 2nd order or 700 m.m. foeal distance, is the smallest that should
“ be adopted for such lights. For some of the mor» important landfalls an apparatus
“of 1330 m.m. focal distance should be adopted. The 4th order apparatus of
250 m.m. focal distance is an efficient size for the illumination of ports and
“ entrances of small rivers where the light is not directly required for the navigation

¢ of the coast.” :
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72. This condemnation of the s stem of i .
calling them sca-lights, in spite of gle fa(;)t t}piaemg port}}lghts on hi

; t, when
their rays have no chance of reaching the horizon °. Atmosphere is jmun:
No. 36, dated 14th November 1867 Marine D;;Zai;réx,ng;ntnzt}ll:tltg nf(:‘v, for, in l"p ‘;Im(i
er from iy

Brothers is printed from which the following is ext

““We are of opinion that the range of visibili :
“proposed lights by the Superintend%nt of Mglllxlrz ;ESP‘?Ctlvel_y <PPropriated to {},
‘ ments, are in general considerably too great 08¢ 15 of the ¥
¢ dioptrie apparatus of the 4th and 6th ord:ars :
¢ atmosphere, is respectively eleven miles and eight -lseen’,].n & 1ne
“ distances of visibility under exceptional atmo§ hm‘1 ol
‘“ mistiness ought not to be taken into account B ey, condity
‘“ apparatus to be employed.” i

“ We therefore request to know whe
“the range can be reduced to suit the
“ whether, on the other hand apparatus o
“ effect to the stipulations.”

3. As regards the desirability of general
g%ncy 1tBseexﬁls ult)mecessary to make furthe
ance Dbrothers brought to notice the ip : Lty yeap
apparatus as sea-lights and Mr, Douglasseigigiea?gs (]?: Insta] oo order £
1890. 1f the opinions of Messrs. Donglass and Change. ot 8- Chanee's S
have needed any proof, it has been signally affordeq €, Which haye not be
Lanark,—and 1 can but echo those opinions, ¥ the dlsastrous Wwr

4. Tt may be worth while however, to o
lights of insufficient power have ‘been instéllgdg-'lle a few typical Instanceg in which
: whib

(a) The present light at Hope Tsland wag
new 4th order fixed a;paratus was obtai;: lniialled a8 recently g¢ 1803
Shoal, one of the dangers this light is supposed t(())m hngl_and: i érZ'hena
from the light which, unless the weather jg Ve mark, jg distant 8oMme 14me_nto
miles. As happened in the case of the Lang Ty clear, hag 4 range of OnImﬁezs
y

on the Shoal before sighting the light. 7 ?:’ ;I})l;;:i(t)r% a ship may he

.

opposition to Mr. Douglass’ recommendation w1 F o atus was inst : as_hore
be guarded by one light of insufficient power ex}vﬁﬁﬁsg‘; 1dea that two allaer(]i In  direct
unsuitable for either. om a tower V&'hoaseglm8 Lould
. (b) Another instanc_e is at Manapaud Point, where 3 Ocation ig
with a range of about 7 miles is supposed to guard danger Sma]_l port light s
12 miles from the point. In this case the light does nots which extend froxgai%tus
sea-horizon and a ship n_:ight be ashore near the point Withoe:en sh. W OVer the fs to
__(e) Mangalore light is an instance of a port 1 htu the light Betng o ole
miles installed at an elevation of 240 feet, correspon ding tWltha fange of a1, o
This light is one of those against the installation of Whi%h ‘];[ & Tange of 99 out 12
thirty years ago, as it is only under exceptional atmog )hee.ssrs. ance pm;l;ltes.
light reaches the horizon. The brightest part of the bean]1 Tie conditiong thats o0
the atmosphere, is of no service to the mariner, being Was’tl(lll an o illa.ry i the
Appendix A, paragraph 2). 24 'in the s e of

o € also
5. Assuming that the necessity of improvin the Wi !
does not admi.t of farther argument}: the qugstion gof Wh:ianlég}lltfs,ﬁﬂ thig PFGSiden
the efficient lighting of the coast has to be determined, Fort]& {8 are Tequireq fc
of Madras the atmosphere is very much clearer than in Europe 3t‘“dﬂtely, on the COas(:r
sity for the installation of lights of great power. Some two \~el,] there s p, neeess
double flashing apparatus (lenses only) was obtained from “E:rfl 420 a 3rq orde;
Madras lighthouse ; before this apparatus was placed in positioxi3 And for the New
determined and, after its exhibition, the light-keepers at Pulicat 1S intengit
note in their log book whether the new light was always Visiblw?fre Wstructeq 4,
The result of these observations was that the new light, with its (iar tmm. tha
candles, was, during the months October to March 1894, visible at Plutfiléilt
€y

except at intervals of a few hours 1
P , and, 1n many cases, of only a few minuteg g5 .
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; . s s (01 miles from Madras and the observations were made
time. pyiont tliln%g\tgﬁﬁaglgz months in the year over land where there is occasional
during ]t}_xehmgsops not necessarily extend seawards ; and, thereforg, for all practical
haze, whic| t seems perfectly safe to assume that the new Madras light has a range of
purposes, 1 ,”u weathers and at all seasons of the year. Enquiries made at other
19 ,.mles (in ?nor the recent tour of inspection appear to confirm this agsumption, and,
§tahonsb 1,11' e of any evidence to the contrary, it seems probable that, if this standard
o t]"? 2 chig worked up to, the lights in this Presidency will be seen, throughout
o efhmeng t}‘w extreme limits of their ranges. The fact must not be lost sight of
:ﬁ:t}";ﬂrin dia. it is not necessary to go to the expense of lights of great power, as the

t: pspheric conditions are totally different from those obtaining in England, whez:e
i fows render the installation of lights which will be always visible at their
freguent, fog impossibility, and all that ean be done is to provide the maximum

e ranges an 1 ;
;ﬁ:::;n withif reason available, and, when the weather is foggy, to start a sound

signal.

6. In any scheme for the efficient lighting of the coasts of the Madras Presidency

it oéars to be advisable to distinguish betweep sea and port }1ghts. The for_mer are

. hPf)'ted for the benefit of the general navigation to indicate to the mariner his

e nd to warn him of his approach to the coast line or to some hidden danger,
g required to provide him with the means of proceeding

ik latter are merely x ULl :
::fﬁ; t}(loe h?s (destination after his position has been indicated by the sea-light.

? -l ervice complicated apparatus of considerable power is necessary
}05 9,t lgosg?h?gglﬁz tsrained establlishment oI;Pkecpers 1s required than for the service of
:inm le port lights, which only benefit a particular port and are, comparatively speak-
ingpnot of sotinuch importance. It is suggested, therefore, that the thts of this
Pro’sidency should be divided into two services: the one a ¢ Provincial ”’ service (sea
lights) for the benetit of general na.v1gat_1on and n.lamtamed. by.dues collected from
the shipping ; the other a ¢ Local ”’ service (port' hg'ht's)‘ mamt;uned fyom flhe funds
of the port at which the light is exhibited. This division of hgh@s w.111. relieve some
of the ports, especially in the Eastern group, of the expense of maintaining sea lights
which do not exclusively benefit them, and Wﬂl _reuder Posslble the construection of tk}e
additional lights required for general nayigation which have, so far, been held in
abeyance for want of funds.

7. The lights, existing and proposed, which appear to be absolutely necessary

‘for the efficient lighting of the coast, are shown in Table I and are marked on chart

ich accompanies this report. At the present time, the onl}f lights v_vhlch
}lfaoéela‘glilsltinctive cl?aracter are Aleppi, Madras, Armeghon, Vakalapudi and Kalinga-
atam : the rest, with the exception of Muttum and Santapllh, are _merely §mall port
lights exhibited from towers which are, as a rule, of very inconvenient design, badly
ventilated, and quite unsuitable for any'thm_g but port lights. These lights are,
moreover, of but little use to general.naylgatmp, being, in many cases, exhibited at
ports where no special dangers o navigation exist (see chart No. II).

8. The chief dangers to navigation along the coasts of this Presidency, commen-
cing on the west, are —

@) Mulki Rocks and St. Mary’s Isles with several rocky patches between and
adjacent to them. An 18-mile triple flashing light, on the mainland opposite Mulki
Rocks, or, better still, on the rocks, if sufficiently smooth water can be found along-
side, would guard these dangers and would form an eﬂicwpt landfall light for du:ect
steamers from Europe, and for steamers from Bombay which make Mangalore a first
port of call. The Mulki Rocks stand some 50 feet out of the water and are of suffi-
cient size for a tower and the necessary quarters for e§tabhshment. It would be a
pity if, owing to the difficulty in landmg.s_tores, the light has to be placed on the
mainland where it will not be nearly so efficient.

(b) South of Mulki the next danger to navigation is the Sacrifice Rock 40 feet
high and with deep water all round. This rock is 41 m.iles from Cotta'Pom.t and 18
in the direct track of steamers from Bombay. An 18-mile double flashing light, on
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the existing J;
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( k) North of Madras the first danger fo navigation is the Pulicat Shoal, which

the existing light, with the new Madras light, guards sufficiently well. It would be

better, however, to increase the range to 13 miles by substituting a 3-wick burner

‘when the*atmosphere is impaired. = The. present light has a 7az~ ~* ~nly 12 miles,

(/) North of Pulicat is the Armeghon Shoal, which is guarded by the existing
4th-order revolving light with a range of 14 miles. * The present apparatus is
sufficient, but the range may be inecreased to 15 miles by installing a 3-wick burner.
when the weather is misty.

(m) North of Armeghon no lights are necessary up to the mouth of the Kistna
river. The existing ligh#® at Point Divi is very inefficient, being wrongly located and
at too great a distance from the sea, thereby rendering the light liable to be obscured
by the haze which often hangs over the land. The range of 12 milas does not cover
the False Point, and vessels coming from the south are liable to be set in by the
strong and variable cwrent and might be ashore before the light is seen. This,
apparently, often happens in the case of native eraft. A new light should be exhibited
from the False Point near the sea. The height of the tower need only be sufficient for
a range of 16 miles, when viewed from a height of 15 feet above the water, as this
will be sufficient for native craft, but the power should be sufficient for a range of
18 miles when viewed from a steamer’s bridge. With the proposed new light on
False Point, the existing light at Point Divi can be discontinued, as the approaches
to Masulipatam will, with the proposed port light at that place, be efficiently lighted.

(n) North of Masulipatam the next dangers to navigation are the Sacramento
Shoal and the dangers off Géddvari Point. To mark these dangers and to light the
approaches to Cocanada, the lights at Hope Island and Vakalapudi were installed.
As pointed out in paragraph 4 (a), the existing light at Hope Island is very ineflicient
as its range of about 1Z miles is insufficient to cover the Sacramento Shoal. The
existing revolving light at Vakalapudi is sufficient, buf, its range may be inecreased
to about 15 miles by installing a 3-wick burner during misty weather. If a new
18-mile light (from a vessel’s bridge) is installed on the mainland opposite Sacramento
Shoal the ranges of the two lights wili cut in 80 fathoms off Coringa and the
approaches to Cocanada will be efticiently lighted. The new light ¢éan be exhibited
from a pile lighthouse if sufficiently good foundations cannot be obtained for a
masonry tower. The height may be sufficient for a range of 16 miles when viewed
from a vessel’s deck, but the power should be sufficient for a range of 18 miles
when viewed from a steamer’s bridge. The Presidency Port Officer originally
suggested a site for the new tower at Thirtlamundi, distant some six miles from
Sacramento Shoal. This site is, however, very inaccessible and there is no good
water available. The Executive Engineer, Gdddvari Western Division, on a further
reference, reports that the proposed site, opposite the shoal, is infinitely superior
and more accessible, but, before anything is settled, further information on this point
is necessary.

(0) North of Vakalapudi the next danger to general navigation, along the
coast of the Madras Presidency, is the Santapilli Rock lying some 6 to 7 miles from
the existing light. This rock is described as one of the most dangerous shoals which
the mariner has to avoid in the Bay of Bengal ; there is deep water close alongside
and, during fine weather, the sea is said not to break on the shoal. The existing
2nd-order apparatus is barely sufficient and, as it is exhibited from a great elevation,
it would be better, in misty weather, to install a more powerful burner so as to
ensure that the light shall reach the horizon as often as possible. If a 6-wick
burner is installed the range will be increased to 17 miles, except perhaps in extraordi-
nary weather when a mariner should be extremely-cautious in approaching the coast.
The ventilation of the existing lantern requires to be considerably improved, as at
present the light-keepers find great difficulty in maintaining the light at more than
1 power of the existing burner.

(») The only other light proposed to be classed as a sea-light is at
Kalingapatam, where a new 4th-order occulting light has been recently installed.
This light is said to be useful for steamers from Madras or Ceylon to Calcutta, and
marks a reef of rocks which extends about 1 a mile to seaward.
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9. It will be observed that h : : e S
the flashing tv at the new lights e
light Wo:ﬂ(jg m)egz aas;::g;g;nended b)f M" Dou{-ﬂg.::pose((l) tu(; tl,;j tnstalled are all of
Bl dnons nowe it 5 Waste of light and mopge stall ‘any other eclass of

tlla ; . 5 as t lo :
the same cost of mainten;nifed o soonibing 3 bese lights are about eight

as being the most efficient, easily maintaineq |

natlonal' Maritime Congress,
; Mdicated by flashes,
Junk, the captain of a

% oht 1
hought of India, he would no d ¥ Whaler,” Jf he had

and the masters of the natj : :
reason to suppose that theylve g
mention. It is proposed that th
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ment of six persons, costing .. ' 7562 per annum, at a station where, in England,
two men would suffice. Of this establishment only four men, at the time of my

: inspection, were in the habit of keeping a watch or doing any actual work. The

Superintendent considered it to be * derogatory to his dignity” to either take a
watch or to do any work, and the head llgllt-}{eeper .followed the lead of his superior.
This important light was, therefore, practically in the hands of cooly keepers
throughout each might. : .
() At Point Calimere the establishment consists of one head-keeper on

Rs. 12, and two assistants on Rs. 8 and Rs. 7, respectively. This light 1s a 6th-
order port light and does not require an expensive establishment, but, owing to the
necessity of filling up certain forms and returns, a head-keeper who can read and
write English is considered a necessity. A boat overseer’s clerk, a young Brahmin
who has had no previous training, and who is plainly ignorant of bis work, has been
appointed. The result is that the cabin and mast is very badly maintain®d and the

: is not kept clean.
aPP&rat‘(‘:)l At PoirEx)t Divi, an important light about which there are frequent com-.
plaints, the establishment consists of one Superintendent on Rs. 70, cne head keeper
on Rs. 12 and four assistants. The establishment, therefore, numbers six persons
whose total annual pay amounts to Rs. 1,356, of which one man, who does no work,
and who is apparently ofte.n absent f3'0m phe station, takes Rs. 849. N one pf the men
live regularly at the station, and judging from the log book the light 1s often in
charge of three men only, the rest being absent in Masulipatam Wher_e their families
live. Three men, properly trained, are no doubt sufficient for the service of this light,
but, in that case, the advantage of maintaining an establishment of six light-keepers
is not evident. . . -
: (d) At Mangalore the establlshment_consmts of a head light-keeper on Rs. 12,
and two assistants on Rs. 8 and 7 respectively. None of the keepers live in the
quarters which have been provided for them, and, on one occasion, when [ visited the
light at night, the head light-keeper was absent without leave. He explained that
his uncle had died suddenly and he had attended the funeral, and the acceptance of
this explauationi seemed necessary as no better man could be obtained for the small
'pﬁv sanctioned. The proceedings of the acting Port officer at Mangalore, dated 21st
January 1895, forming an appendix to this report, are instructive as showing the
result of obtaining men, to fill the important post of light-keeper, on the pay of an
ordinary cooly. It will be observed that light-keeper Fakeera was suspended no less
than five times before he was finally dismissed, and this leniency was mecessary
because an ordinary cooly can, at Mangalore, obtain wages which compare favourably
with a light-keeper’s pay without any of the disadvantages of ‘a light-keeper’s life.
| (¢) At Madras a new oil store has recently been constructed and is suitable,
being fire-proof and provided with an impermeable floor. The oil is, however, stored
in cisterns resting on wooden benches. The cisterns sweat a good deal, and the acei-
dental spilling of oil appears to be considerable, with the resnlt that the wooden
benches are saturated with oil which also spreads over the floor. To soak up this oil,
saw-dust has been thrown down and the oil store in Madras is, therefore, a source of
considerable danger. In this instance the object of providing a suitable oil store is,
to a great extent, defeated owing to the ignorance of the establishment.

13. The abovementioned instances are some of those which were brought to my

notice during my inspection and appear to show—

() that the present establishment is not efficient ;

(b) that the working keepers are underpaid and, in some cases, of the wrong
class ; S
| (¢) that the policy of increasing the number of keepers, to make up for want of
individual efficieney, is not successful. :

14. I recommend that the whole establishment be reorganised and that two separate
gorvices be formed for ¢ sea ”” and for ¢ port” lights. The former —a ‘. Provincial ?
service—may consist of Eurasians on pay which will attract good men for the service
of the important and somewhat complicated sea lights ; the latter, of natives on compa-
ratively lower pay. The men forming the « Provineia.l i serv.ice should be either
earpenters or mechanics, and both services should be specially trained for their duties,

L gt



T e —— \‘.—?, e

e 2 —:--,-«Ag

8 No. 245, MAme, ¥8” Avkrn 1896,

15. The system of managing lights adopted by the Trinit
be taken as a model for the reorganisation of the 1j

Tor lights, such as the majority of the proposed sea lights, the numher

England, Scotland or France would be two, but, owing to the

and other causes, it is extremely unlikely that lights, in thig

efficiently maintained by less than three me

cies, and for reliefs at a rock station.
16. To supervise this establishment two ins

for the East and the other for the West coast, whose duties, in the words of the Trinity

House instructions, will be to ¢ frequently visit the stations in his district eXamine

¢ carefully the state of cach establishment, and see that it is maintained ing S’ubstantial

¢ condition, clean, and in good order

r alﬁo note particulars of any defects and repairs
“ that may be neeessary ; but unless it is a case of urgent need, he sha] not order

“ any work to be carrieq out uut-il after appro'val,. as provided in section 9, General
“ duties. He shall particularly inspect the lighting apparatus and accessories, and
“ see that the orders of the Board with respect to them are carried out, He will alsg
“ examine the journal, oil book, store accounts, and other records, kept at the

of keepers in

difference of climate

. Presidency, would be
n with a reserve to fil] temporary vacan.

pecting officers will he required, one

¢ station.”

‘ The Superintendent shall also make occasional visits 1o the establishment at
““ night, but not at any stated times or regular intervals. He should immediately on
‘“ arrival proceed to the lantern :

; satisfy himself then of the efficiency of the light ;
“ measure the height of the fl

ame ; note the condition of the wicks, their height
‘“above the burner, and amount of char : state of ventilg-

; Dote the thermometer, and
“tion of the lantern, specially in reference to condensation on the glazing ; and enter
the order book of the

“these particulars, with the name of the keeper on watch, in
“station with any other remarks necessary.” These men should in my opinion be
ceived a special traming to fit them for thejr

properly qualified mechanies, who have re

duties, and have actually had charge of a light. They should be able to test lightning

conductors, and should have a sufficient knowledge of drawing and estimating to

prepare estimates for the annual repair of the stations in their charge ; they should

receive ordinary travelling allowances, and be provided with a furnished house, free

of rent, at the head-quarters of their district. The cost of these men will be partly
elling allowances of th

met by the saving of the pay and trav € present lighthouse
mechanie, and the travelling allowances of Port officers who will no longer be required
8.

to visit stations at a distance from their port

17. The working establishment of ea
with the necessary reliefs,
and held responsible «
““the establishment ;

*“ economy and good

ch station should consist
the headman being styled the ¢ Prinei
for the oil, stores, goods, furniture, and materialg belonging to
he is to see that no waste or embezzlement ta
management, consistently wit

. ' h the maintenance of g
“light, are at all times observed. He is daily to serve out the quanti

; ties of oil and
¢ other stores required, to keep an exact account of the quantities thereof received
“from time to time, and of the issues for the necessary purposes of the establishment
“also an accurate account of the nightly consumption of oil and othep stores, on the
¢ forms provided for that purpose, which are to and drtjlivered
“together with all other accounts ’
““Superintendent at the regulated periods for transmission to this Hou

“The keepers' are to maintain a regular and constant watch in the light room
¢ throughout the night, the Principal taking equal duty with the assistant - tbhe dbkis
‘“tion of the watch never to exceed five hours at any period of the )‘ear’ and when
“the length of the days admit, it is not to The watches ate: boiug

exceed four,
*‘ changed each night, so that the same keeper shall not have the same watch two
¢ nights consecutively.”

The above extracts from the Trinity House Service Instructions ind;
proposed system. It will be observed that the advantage. of the scheme iI;dtlﬁzttee:(}:ﬁ
light will always ]oe in charge of a competent man, who wlll_ be responsible for g]] that
happens during his watch ; .tha_t there will be no non-working men about the station
such as the present Superintendents, .and no coolies, E_aeh light-keeper should pe
provided with comfortable free furnished quarters, uniform, g Supply of oil fop

of three men only
pal light-keeper »

perfectly good

kes place and that” ,
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it

' : nsa-

estl : and, in the case of Sy o, Rl;;mﬂd t:) esfl]}é)cjiv:ft ;c:;%(;r of

e purposes,f rovisions. Care should be taken to ecilp e whidh b A

ti(in ff (i: de‘;;l ?f:és&ve,' to ensure that each }r:nm :}11131:‘1%(251 ; :f ‘13) At

relief keeper d in reason, such as the ) : b ot

o e;'{eryi.t;:: I;% :hl(i)rljllihl:)iseozet!ation comfortable. Table V gives details of the exis |
to make 1l 5

ing and proposed establishment.

: s important, and the establishment
“ Local service” is not so s oy e, O o d not be
e propo:edand owing to the simple apparatus 111.] ltlltlegrgh;?;%ﬁ:ﬁ(éd whicré
e S lo.Weé Ps};he «' Provincial service.” All these lig fﬁ A R Al
so highly traine aport Conservator, is stationed and these o cr o li)g?ilts et i;hat
e 'OﬂiScer’ (;lr'lzandeuts to exercise a general sﬂpﬁzﬂf}ogt Oizeproperly m;,inta'med,
ez-officio Super s kept clean, and that the lig
: t, however.
i sl oxois th aneconrol s thoy mow o. ' hey should. s, bowover,
el 6 i ments in the service o ) 88
ns or improve . ay be styled
(Imn‘y %‘;ﬁsazznalgzra;::de available for th? pqrpt_)sia.serg};: la(sflpslr:y f;‘e i ecmiteg, n
e ok ) ¢« Assistants 7 as in the Provincia Sl RRAT three for a
“ Principals” and frﬁr?sttl?e existing staff, the numbgrhbelﬂgfe:m:ﬁgi ’tfginglkept in
t.he e %n§ta30%i,0m a tower and to two fqr & masft Lig 3" %:u'il located in towns, no
light eleﬂgltftempomry vacancies. The lights belﬁg i“{ i]Illlclu ds:a 211 allohanccs oo
e i rovided, and the pay should he nati
need, as a rule, be provided, vision of quarters for the native
quarters need, as t of a transfer. The provisi e 0 et
than travelling meil(lﬂeug:;y fill the appointments in this servul:fc, hlsa rléf’:::‘ t?)oiliyve o
keepers, whoﬁge there is a town in the vicinity. Tll{le fﬁi?n mlive fn aviens whily
unneces-stag};heir families, and resist any attempt to m%he gt Bteleicie s
Al ted from those of their own caste. Lhe d t'y Table VI shows the
they are sel?:?’ioe be sent toa sea light to learn their duties.
these men 1

establishment proposed for each ¢ Local ” light.

: 1 nnecessar
As regards educational qualifications of hght-l}ileepezs' ltojfli;ril«sreuof o dinygv1

: eitlhi.r Ofs the proposed services, to ins.lxst tohn mo:g ';{::;) thkne requisﬁe store: bouks
in . ! A Sithaii . stor

e tic, sufficient to enable : and to insist on a
writing, and arithmetic, - is to obtain good working men,

: t thing is to o s . ther.
ir'ldh]Ousl';:z}]s;rdrf)lfleegaztion wgould probably defeat this object altoge
igher

) iven in the two light-
0. Tables IT and I11 give the rates of pay proposed o be hé Teddity Hine A2
houss S;’»I‘Vi('eS, and ABbied Y Suons ﬂ:le Z}altis g]:f;ep:as.;:eiwéx vested for the Provincial
: ill be observe a QL Principals, when the
Scoteh services. It wil : inity House servic for Prineipals, .
i i those in the Trimity Lo d for the assistants is
service apprommatel £ 1 d.. while that pre se g
: 1 and 3 at 1s. 6d., W : f the assistants
i-upee };h(i:n(;’ee‘fit:go; 9'Lt't'ogf‘l';lua Tr?nity House sc:zle ofa [g}(;;;r g ﬁc:::nz e in the pay of
ess. T in this country, f the
7 thought that, in t bt Ay The l‘OPOSed cost o
Lt el ble in the interests of discipline. P f the rupee at
e class: iizse: flz;szplfea” to be extravagant, and, t'a]'nngi';[thss:ai:};eleo for twoPmen.
ism})?sh?:gbout the same as that of tllx)e (i{dl%a%(')hil:;gdm; inspectors and reliefs,
8. l3d. 5 i1l be Rs. 2, 3 : ich
t per licht wi —a sum whie
he aver%ge antlrll‘;?llﬂ(:ofgor I;:he a(?tual establishment en}ploy Bl 8 :lizt:fezcrii)tion of the
@ R;;rlég fg?:;urably UL priosut ke, Aiten et dli’freﬁgnc(fsénper mensem at each of
com . : ; our *. :
ats lights is taken into acc t of the establish-
existing and proposed e ST ticall* the same as the cost T,
tions 1is, in fact, practica € d lichts are similar.
the proposed land sta . ; Madras light + which the proposed l1ights ! ok
ment NOW emplo}_fed e eWh establishr nt maintained at sea lights in y,’t-
B s tuhlos V1 and VELA) tho vesult i agotin sl S
HIER amld :(;i the averages per sea light being Rs. 3’6?10;;11\1& dras: Wik ahekind
%le Plf:%') O:Dd Rs 2,,793 in Bengal, against Rss.tl,t&l)i6 Priﬁzseaccount - rRITITRE y
om y aken S
; : local allowances are no at rock and
1?spe;‘:lglgtaﬁgkgﬂil$° gccount STpSHmAER Aoy d tel(;sses(t):ifml:t;gglgg) I']lfsa.ble VIII.
also . oxima
: but all charges are appr
other isolated stations,

i ited b
i ested that the Provincial serYice should be ::tt;;i{ll;e::uéﬁz out}:
E ganlz assu‘geging more likely to give satisfaction gnd ﬁgﬁecsi a6 i tho Erasitin
of‘}rtge-way places at which the lights are proposed. 3

.
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and Anglo-Indian Association suggests that the Association will take the responsibility
of selecting respectable men.

91. As regards the proposed reorganisation of the port light service, the only
changes proposed are to limit the number of keepers to three for each fixed light
exhibited from a tower, and to two for lights exhibited from a mast. The proposed
scale of pay is given in Tablle I.II and differs fropl that now in force by the introduc-
tion of a higher rate for Principals of long service and the abolition of the last I
grades of assistant keepers. The extra cost, at an ordinary port light, is only Rs. 150
and at a mast light Rs. 60 per annum, in excess of existing rates, The first tW(;
classes of Principals and assistants are proposed to be reserved for lights exhibited
from a tower, and the last 'elass,_for estal)llshment employed at mast liohts o
Kundapur, Mulpy, and Tellicherri, where the difficulty inimanagement is %Ousi derabl
less. No allowances of any sort will b‘e required for this establishment and quartpr{;
need not, as a rule, be provided. The cost of the proposed establishment is not
excessive and the proposed increase is trifling and can, it is believed. be easily met
from Port Funds, when reheved. of .the cost of maintaining sea ,]i"hts ISE th
additional establishment now maintaned at ecertain stations fo e e
can be dispensed with and the light-keepers required to do thi
their other duties, the cost of establishment will be still further reduced.

92. In Table I an estimate of the probable expenditure required for fhe
ment of existing, and the construction of new lights, is a4 or the improve-

: : given, but the amor ..
taken as only ronghly approximate as no detailed estimates ek bl pr:;[l)ta it:éat; Ill)g
but little information is on record as a guide.

93. For the proposed “.Provincial " lights, a sum of R, 8 00,000 is requi
which Rs. 2,08,000 is for eight new sets of apparatus; Rs, 1,56’0‘)0 fOT‘qiurrl)rer(z)’vgf
ments to existing towers and for new constructions ; and the balance for clc))nt' -
gencies and Public Works charges for supervision. Ly

94, The cost of apparatus and machinery is estimated at Rs, 26,00 3

has been fixed with reference _to the actual amount paid for the negvpﬁ‘ag;g:st,h at}li
apparatus, and the lists of various manufacturers. ‘The amount however seems la% o
as the prices quoted in the lists are for complete optical apparatus, while the apparat% E
required consists of lenses only, ’ghe upper and lower CatogilOptric Britbia i
—_an alteration which should, 1t 18 thought, reduce the price considerably. How m eh
of this reduction will be ab_sorbed by the extra cost of helical op inclined lantl:ain
framing 1s not known, and it would probably be as well to obtain quotations from
different manufacturers, as a reduction should be obtainable on g large order. The
prices also of English, Scotch, ar}d French lanterns and apparatus vary considerab]
though practically equally efficient, so that it is a matter of j

¥
: lmportance t
whether Government is to be tied down to one manufacturer only, o know

. As regards the eonst.ru(.:tion of towers, but little information i :
3 n02t5owérs of the same description have as yet been‘ constructed in thig f’r:szriegiizl?
Mons. Allard, late Inspectepr-(;reneml des ?opts et Chaussés, estimates the avera}'e;
. cost of building nineteen third order tO\VG}b in Flra(rllpe at 3,20 ) franes Per métre of
height, corregponding to say, Rs. 450 Pelj foqt‘ 1(111f ndia. Aceeptmg this figure jn the
absence of more exact data, the amount required for construction, ncluding Provision
of quarters and improvements to existing towers, is Rs. 4,55,000),

9 he approximate annual cost of mamtammg the ,“PQOVincial” Bt ot

in Tz;bfi;a %TII[ I':tlr);d, including the pay of mspec?)ors, contribution towards %e;ss;znglzﬁg
reliefs, amounts to Rs. 5,500 per 11‘ght, or Bs. 82,500 for fifteen hghts._ This eSti’mate
agrees fairly well with the actual figures given by Mons. Allard for similay lights in
Irance, where the cost of maintenance 1s reduced to a UnImum consistent it
efficiency. If a comparison 1s made with the expenditure on lights n Burma, Bengal
®1d Bombay (vide Tables VII and VII-A), the estl.mated cost of maintenanee for
Jights in this Presidency appears to be very modfarate ; the average cost per seq light
exclusive of light vessels, was in Burma, in 1893-94, Rs. 12,346, in Bengal, in 1 398
Rs. 6,297, and for lights under the Bombay Port Trust Rs. 8,390. These average;
howeéer are baged on one year’s figures and do not include centribution towardg
Pension.

¢ signalling purposes
8 work in addition to

S A T 945, Mans; 81 APRIL 1896, s

i ing interest at the rate
:on is met from loan funds bearing 1 at
97. Tf the cost of const::(gn:l;inking fund is provided to repay the Or;lgmal'c?;:t
of 35 per i pf rum:;lxllg,ﬁgures indicate the annual amount required for the mainte-
in 25 years, the follo g ncial ” b 12

nance of the proposed & L

g P 28,000
nterest at 83 per cent. on Rs. 8,00,000 . - x: oto 82,500
Cost of maintenance oo .. : : " ¢t 19,500
Sinking fund oo o Rk

Total .. 1,830,000

to spend annually on the proposed
thought to be a large sum ) it

Rupees 1,30,000 mgyd})):s n%tgappear to be the case, as Burn;az 11118359% SQ%,;SSP&])%
- Hg}gtg,l’}')l(l)gls;lizht lichthouses and three li%ltﬁ’esi%gelsytg;n%z 1’-tmTrust % 3 7’16,7 2,
Rs. 1,7 % I io ssels, and the bom i
s t}iirte’aen hghthouIS esﬂf: dlig]zi]tltofv'(c?hese ,ﬁgures therefore an annual qxpendfggﬁ)f
four 1ig(1)1316>618:§- ﬁft:alen lights in Madras does not appear to be excessive, esp y
BS. 1,3 ?

A . : tal, provision for a
: te includes interest on capital, p!
it i bered that this estimase ' ¢ which are omitted in the figures
when it is remem ‘bution towards pensions all of whie
Ao d contribution tow
sinking fund, an

given for the other services.

: : it appears that the amount
. in the preceding paragraph, 1 b ot iy e
28& tF rﬁmgiiiﬁfgﬁnlany Onpaccount of the proposedd“irog;n‘gﬁuyh;lzzs fl;l:g
re uire 0 0e d thls a.mount is propose T ’ :
be estimated & ngsiﬁﬂt,]?é) (;)’0:'102 on the Madras coasts are d1v1dedfmto glgﬁg:i,oin% nﬁ
bight 3uﬁi. is éstt;)brlished within the limiftiho%' a gr;u%)ﬁozh(}al (t}}(iitl(i)whzoilslxsnot et
a sea 18 : -om the Port funds of that group, g ‘ <3
s L 50, 00 L S e groug, Tho ettt many of
for 08 O d there are no funds available 10 (¢ ] : .

] : : t, necessarily

orts are in deph ral shipping obtains the service of lights withou
i PREES Y : iti f a licht due has been

ments, while the gene ds their upkeep. The imposition of @ 1g _

i ghifg’ towatis Tow I Burma, Ceylon, and the Straits collect
payiog %7 11 European countries, and already Burma, Ueylon, oA | e .
adopted 10 8 lichts. There seems to be no reason, there it Y :
dueslflol‘ ﬁéeaﬁgki?lgsifjiafgf the lights required for the extended coast line of this
ghould 10

Presidency-.

The question of a light due has already been c_onsi_del'e% by %ﬁ;’fgﬁl:;ta bxﬁi
in fogr?l.er plf)I()losalls, all lights were PEOpose_d tﬁ)a:)z ﬁ;ﬁiﬁ;ei h;'g;lnare eI,
. : in the present scheme 15 Ul ghus it -
lmportanfi dlﬁ?rea%;}:nlzre prﬂposed to be maintained from a light d;e, ﬂifethgloi-zlviozz
- g;}e{} el]‘:tsri)agngg still maintained from Port funds. i Tl}lals moglggg 1§280 ol atfvantage
PO & dance with the usual practice 1n IKurope
proposals 18 Eai%oc:);r aor other Boards are formed, the port hg}}ti Cﬁn be ltla:;llg:iv %YE(:
tha:],l Wh?: management along with other matters connected with the port,
to them

expenditure being purely local.

30. In paragraph 28 it was mentioned that light dues were already collected for
i’ =)

. i See Table X)
; : : : d from the information available it appears (See . 3
e ]I'zxng;'?ln (?;afl?;;a:nlev; a due of 2} pies per ton on vessels fag;vil;l\?oag (;1‘
that the f0 " ports in this Presidency, which, in the natural (iOllI.‘SG 0 f foy; tgh é
departl:zﬁ' 1§1?inii{?)i jsland ; the Ceylon Governmenft 1% dug %f Tz Plgi tgzra:;:)rdinv as
e B he Straits Government dues o and © piee p S
Basses lights ; and the : £ io intained by them. In Burma the

a portion of the lights mamntain y :
Yesselssﬁﬁs f)lfm];gho;f;:l:(%g was collectedoin 1893 under Act IX of 1879 (India)
arge .

at the rate of 18 pies per ton of burden.

31. To collect a due of Rs. 1,30,000 for lights in the Madr&i;z f;ﬁSiiiﬁg Zﬂ‘

not, it is thought, be a heavy tax on slaippmg. tIt tls elsglom(f)xg%dtgn: thg tonnaée .

’ d in the coasting trade amounts 10 y L, th guiot

;teigrssfﬂ;};edml%eto,ooo tonsgand. of npative craft to 40,000 tons. Assuming
or . : _

e L



Without furt

18 believed that the estimate

on the subject of ¢},

her information,'f‘ however, it is

oW made wil] en
e imposition of g light due,

32. As regards the loeg] port lights the

estimated cost of maintengn
Table IX) amounts to Rs. 882 per light

ce (vide
Per annum, or ty Rg 15,0
lights, which ig 10t much in advance of bresent rates, if the q;

for se venteen

tlerence in clagg of the
ome stations is taken into account, In additjoy to this annya}
Maintenance, it jg estimated (Table I) that a sum of Rs. 80,000 should be expended tg
render existing lightg efficient, and ¢, provide for ne
ture of Rg: 80,0

W constructiong,
a8, in many cases, th
until that time has ela

€ apparatus ig
psed, and, therefore, the total egt;.
Xpenditure from Port fundsg during the fipst Ve years may be taken ag
8 3°’g°° or Rs. 16,000 + Rs, 15,000 — Rs. 31,000, and afte
Rs. 15,000, The average ex i

r that period ag

A §, on lights, during the past

been R, 55,690, 50 that for the first five Jears a sum of Ry 24,690

Rs. 40,690 "will be set free, anuually, for the general improvement of
reduction of port dueg,

33. The tota] annual ex

improvements are sanctioned, jg therefore ¢
and Rs. 15,000 for “ Local * ]
aintenance of 32 J;

Penditure op lights in thig Presidency,

if the Proposed
stimated at Rg, 1,30,000 for « Provineia], »
or a total of Rg, 1,45,000 Per annum for the

ghts,

Revenue, hag not been fully

F. w. ASHPITEL,
MADRas,
22nd June 1895,

Brecutive Engineer,

On Special duty, Marine Departmeny,

e

TABLE I i
List of Existing and Proposed Lights.

- v d 9 feet above water-level 1o 0 £ . are me:
=18V s ghts an () y
level for Provincial light for (<] Vi t 1 1 for & Loca lights Columns 11 and ]3 ml

N The fi 0 are ¢ culated for a v ($) 5 feet above wat
l te. (-] ures 1n column 10 are al a T an ele ation of 1 ate:
n
g
wote,

approximate.
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APPENDIX A,

Remarks on Lighthouse constructi ;
ction and m 3
Madras Presidency. anagement in the

Local Inspections.

These inspections, so far as is possible to j

x ) o judge, a i

jx[l?s%:ctmlghofﬁoer s!;ould, as a rule, Ealt at leas% 2% ho:fsczlf;nggeo? tr.nuch too l}urriedl - The

night. e present system of rushing out to a light and ret o, an(il visit the light at
ead-quarters with the

least possible delay is, to a large extent, a waste of time and m;;gng to h

Construction of Towers.

2. (@) The existing towers have heen located and desig

The idea that a light, however feeble, has ned without d
y only tob R ue regard t i
to secure a great range, has been systematiz:yally fgli?vgcla}calltiid sfpri(;;noi; 2ﬁﬁi°ient15’ hi;heggxlri?ico};
e

which should exi i
R e D T il i, DAk hobu Thord o 1o Aot that the rlation
for the power of the aPSL’):ratu: aggeziix:udil;}f s Mangalore and Seven P asgog-zzumtely det-ermined,’
5 3 ) n 8 1 i 258 i
A b iy e atetggmgsphere 18 Impaired, the lightr?:m[sn lxlmihei(:;«}; ]gI}
e O

: the reat ion i
of the dioptric system for, as the Commissioners appoa}n&:i ?[lle\{féfgtl)lzgsfto Stefeat el L
eport on the condition a
nd

management of lights, buoys, and beacons, remark in their report

113 s . . o e—

O, a:\ 12?:1 of gulr‘:.n {h.vergenee, with its axis in the plane of th,
s Sugfﬁc'e g hei %ta‘ vertical line, must become invisible from th e geometrical horizon, or at
i s e e T W e DR et

cvie it will be, because the t : re nearly 1t a
“the sky.” Oun this account I recom;ne d-§ groater will be the amount PP usioe Khat
the height of the towers shall be reducedl.1 hat, when certain lights (vide Ta’b]((;fll)1 gal;z fil;'own %“
. o X - I

e 11..1 :ﬁ(tiﬁzlo:l to excessive height, towers have been constructed proved,
Tﬁéir repair u se‘;‘vlze rooms, proper means of access to th e1 of much too small internal
indifferent 8021[:1361?: maigﬁg(}):i%lt?z&n atSyst%matic Way, gad theeﬁtl:?“tem R e R |
u 1 adva : S are 1 vi

work is exposed to the sea air. MR B e exten% fo:‘;)igs;::i‘gg ::ﬁes velll.

X ere f,

S (bl)azhé[cfrgroé the tfow%xzs. are very badly lighted owing to the g g
P (%') S bll odfvs.o sufficient size should be fixed partioularly i small size of the loopholes
Sanvioad Tlﬁ i demgns.for quarters for the different ela.sse}; lnfthe interest of ventilation
r(<]>vi dod i 0 Ille'ed ?1 of different stations are very similar, and _? t%tabhshment are much
g Padss & 10 s tmbl' 08 type designs could be prepared. I”c is sul he accommodation to he
reportm;:lsc1sauitzaL‘(:)slea %‘%m?ﬁ th(f ” cc?n‘:)llmg ation shown on the deggz&e‘iiﬂiat ik Proposed
4 e L0k ocal ” establishmenta, th : which accompani 3
adopted, but the buildings should be constructed in a fnztrzmsiall;dtdes‘lgn o¥ Tove unefﬁseitthm
case with police lines. ubstantial way than is generaﬁ t}l;e
Lo as(d) Paémtmgkhghthqmg- towers and buildings requires to be giv. S
= drefm' a{ workmanship and colour. Towers are generally re & oron tuch more atterition
day and the colour with reference to the buckground is a matfer %mred to serve as a mark by
znsta.nc%s hdt?.ve been brogght to notice in Appendix B regarding th(:a (%lf'gat importance, Severa}i
d(;:r[grs dy &y. In India white appears to be the most suitable colour elll)lty v (.hsﬁng‘uishing
a ond pattern mfxy be found pseful in some localities where a distinotiv ut vertical stripes o
ark colours and black and white horizontal bands do not seem stﬁ:twe qaracker is necessar .

there are generally trees in the background. able for towers on land ag
; Lanterns.

3. (a) The type of lantern generally installed in Indi 2 ;

veﬁugal baﬁs. This type has been practically av.bzmdone(;1 1iEIL:x 1;)2;;33 (')I;Ir}mty House

an bor ot}f er reasons. This want of rigidity is very apparent as at o5 10 1ts want of rigidit
number of panes of glass are broken. This breakage may be partly d nearly all stations g la. .
; gebglz.ﬁi v%:fl:i% 1;(2)0 tlglzilal, b}lllt it is adinsable to stiffen those lantems);vhgfet:hiaﬁﬂ%v glazing and tg
l round the horizon. In future indents for : g0t 1s not requi
Elii)ulg befspeclﬁi(}.h Care must a_lso be taken when fixing tlmaﬁfrl:{::z’x 1tl;shclal b ﬁa(gilf‘zd
g rec 101throllin l\:; ch least wind is expected, as otherwise the keepers fli) ?1% the door facing the
tzunn(lig e1 g 1dplioperly when the door is opened at night to give a‘ecen t& difficulty in maiy.
I?:m 0018 st}ou 1? so be fitted so that they may be fixed open at any an .153 tﬁ the gallery. Lan.-
btls'a (}du.es ;on whether 1a.nterns of larger diameter than the usual stangaed at may be required
obtained in future as, owing to the climate and confined space i ard size should not be
move, the heat is very great. pace in which the kecpers have te
l(l)) The plamtﬁng of lanterns is now done by the keepers who do not o
properly nor apply the new paint in sufficiently thin coats.  Some of th Sorape the old paint
appear to be of googl qqahty or has been improperly mixed. e paint supplied does not

e (? Communication in the shape of a telephone or speaking-tube should, i
ghts, always be provided in order that the keeper on duty may summon h;p ifm the case of sea
: necessary,

pattern with

-
s A AR I TN o~
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(d) Ventilation at most towers is very defective. Mr. Douglass in his report recommended
that the floors of the lanterns should be fitted with open gratings and the.pedestals with larger
hit and miss valves. e further recommended the improved circular ventilators now adopted by

‘rinity House, and that the tower windows should be of gdequate size, well arranged, fitted with
opening sashes and easily accessible from the stairlandings and steps. In carrying put these
instructions all that has been done is to replace the close boasrded floors of lanterns with open

ratings and the necessity of glazing the existing loopholes and otherwise providing means of
regulating the draughts has been entirely lost sight of, as u1§0 Mr. Douglass’ remarks that all
lighthouse towers and lanterns should be rendered, as far as possible, ﬁre-iroof. The result of the
so-called improvement in ventilation has been, therefore, 1o admit draughts to the lantern which
the keepers can only regulate by resorting to the objectionable practice of placing sacks on the
floor. Every tower in the Presidency is now almost as badly ventilated as when Mr. Douglass
made his inspection, and the alterations made have been partly responsible for the reported
breakage of cylinders. At some stations wooden lantern floors are still retained. It will be
noted that in his report Mr Douglass remarked that the want of provision for regulating the
eurrents of air through the structures and lanterns for efficient ventilation and for the perfect
combustion of the flame was one of the most noticeable features in the lights of this Presidency,
and this is still the case. :

(e) More care requires to be taken to determine the temperature inside a lantern. At
present the thermometer is sometimes attached to the apparatus, sometimes to a lantern bar and
gometimes to the lantern pedestal with the result that the readings obtained are very unreliable.
I would suggest that the thermometers should be placed similarly in each lantern as otherwise
any comparison of the temperature at different stations is impossible. The best place to attach a
thermometer is, probably, near the top of the pedestal inside the lantern with another thermometer
Jutside, so that the temperatures inside and outside the lantern can be compared.

Lights and Apparatus.

4. (a) The burner now generally in use is the Trinity House Douglass burner with a
constant level lump of the ordinary pattern. When I was in France I saw an improved lamp,
now in use in the French service, a description of which will be found in the report WhichPI
submitted to Government some two years ago. I am inclined to think that it 1s a pity the
French burners and lamps have not been given a trial in this Presidency as, owing to their
facility of management, they are more suitable for use by native keepers. 'I'he French constant
Jevel lamp is so superior to the type now in use in this Presidency that [ have no hesitation in
recommending its adoption in future for use with all burners which do not require a large over-
fow. The old Duplex burners, of which there are a large number at the various stations, might
be useful in the Government offices in Madras. ‘Lhey are of no use at the stations and only give
the keepers additional work to keep them clean.

(b) The adjustment of the new burners has been left to the lighthouse mechanie who has
fixed them at the same level as the old everanut oil burners. The difference is in some cases not
very considerable, but he should be instructed to re-adjust them, according to the diagrams of flame,
the next time he visits the lights. It was impossible to adjust the burners during the recent
tour of inspection, as they sre fixed in such s way that to alter them would take a considerable
time, and also for want of tools and appliances. At every light the necessary tools should be
kept and especially a spirit level for levelling the burner. 'Some of the ventiiator tubes have
been fixed cut of plumb and should be rectified the next time the light is visited by the
mechanie,

(¢) The keepers do not understand how to trim their burners. They should be tanght to
burn them off after using the scissors or when much charred. \

(d) In some lighthouses the keepers have complained that the cylinders often break in the
early morning. This may be due to the flame heing suddenly lowered and draughts of codl

ir admitted to the lantern. 'The flame should be gradually lowered and the cylinders, at all
ovents the larger sizes, kept in a felt lined box when removed from the burner. The breakage,
however, generally appears to be partly traceable to defective ventilation.

. (¢) The burners are cleaned with bath-brick, and in order to remove the discoloration and
ohar from the tips without much trouble the bath-brick is not powdered finely encugh, with the
result is that the tips are rapidly wearing away. They should be cleaned every morning with
oil as soon after the light has been estinguished as is possible, and, when much encrusted,
may be boiled in water in which potash has been dissolved.

() The putty which holds the prisms and lenses of apparatus in position is, in many
cases, shaken. The lightlouse mechanic should be instructed to repair all defects the next time
he visits the lights. e should nov, awever, be allowed to remove and replace any of the

lass.

§ (g) With regard to the consumption of oil, the chief thin% noticeable is the great unifor-

mity. The two wick burners apparently consume considerably more than the consumption

Jaid down by Trinity House, and the four wick burners considerably less. Inspecting officers

should carcfully test the consumption, when they visit a station at night, with special reference
7
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to the height of flame'maintained. There is, however, no
the two wick burners df it is found to be as stated, ~
system of calling for an explanation if the returns show variag;

oil. The small consumption of the four wick barners is probably qy

0 ; Y consumption of
low, as was the case when I visited Santapilli, Thig 1s partly

@ to the flames bei
due to want of veutilatiouﬁng b

-

Service and 8§ tore-rooms,

9. The spare gear and stores at the various station 1
be, and the keepers receive but little encouragement foskzzg I;ﬁgil;elzt 28 carefully ag they should
remarked in his report on the nadequate accommodat; stores neatly,” My, Dougluss

. for stori

the several establishments and recommended a glg On, 1 spare burners, tips, &

arranged for holding the burners in g vertical pogsitizoel(li. u;lr,)-})soill"d fitted wit} shelves,p I’,r‘g;;r?;
provided bat, as a rule, of the cheapest desoription anq not ar R, St eup-boards hay
keepers are also not nearly careful enough in keeping th stoakmntged_ 88 recommended. The
damp; neither do they take sufficient care ¢ keep the leathers ;ln(f lwt;llcks frea from dust and
apparatus, free from grit. They have not, in some cages .Cloths, useq for cleaning the
various stores supplied to them. » PeeN Instructeq i the use of the

017 Store,

6. The oil store is generally a room at the b .

as keeper’s quarters. It is often also uged as :ﬁg (;fa':cglow'er Or in the block of

cisterns and partly in the ting in which it ig received frq Eloom_ The o

has been made to either ventilate the store-room oy 3

mended that at least six months’ supply of 0il ghoy]

internally, fitted with proper draw-off taps, with t; ht-fitt; )

slate benches. Tanks have been provided to th e

lxananybcasea tl?i .?ri:vg-oﬂ’ 'l?lzlz.ps are at too high a leve] an

ave been substituted. The wooden stands shoul es

means of ascertaining the quantity of oil in g tanl]i giol;?ﬁgged '111‘111;'1 stone benches ;RZiiiieséa;f;

tale, a gauging rod, or by a glass' gauge fixed to the gjqq of the 18 May either b done by g te]].

the large. consumption of 01.1 at Pl:ln;ty House stations, diq n tclstern, 2 DOllglags used to

literally in his reoommendatxpn to limit the capacity of (‘)il tanlgs tPI‘O})ably mean tg he t;.ken v

oil. _To avoid the expense of constantly moving smag]] quantitioy Of 81X monthg’ Consumption g

most stations may be increased to 18 months’ consumption, N of oil, the capacity of tank

in which it arrives from Europe. . 0 oil shoylq be stored ip :liﬁs ;':iat
ns

4, for slate op stone{)ené‘f] Douglass, byt in

0il,

7. The price of oil used for light house purposes i t1: .
gallon against a price in Europe of 5% pelfce.p Themdtihf‘rgfg:lqenoy 18 8aid to he Bs. 1-3-0 per
Inquiring whether, in the event of the Proposed ¢ Provingia] 7 3 11’;‘:0 large that it may bo worth
be procured at a cheaper rate elgewherg. At the time of ghts being Construeted, of] cannot
gallons) of oil had just been received direct from Europe ang }lslt to. Cuddalope two cas 200
alone on this small quantity amounted to £1-1-0, or to % Was informeq that the f98_(
therefore, that the system of “procuring oil in small QU&n&lt.iZs © 1 per gallop, . m;ag[;};t
responsible for the high average cost. A system of obtaining 18 separ’ately for each h}; 8,
it from certain centres, say Madras and Cocanada op the %} months Supply and gist % , 18
ooast, might prove more economical. ast Coast apq ochin op t}’; “WE’:%‘

&

Forms,

8. The question of reducing the number of f : g
be considered. Weekly returns might be abolishedf)rmB Which g 11ghtkeﬁper has to g1 up m
X a

Apparatus Corerings,

9. Mr. Douglass in his report recommended that ;
invariably be covered between sunrise and sunset v:iiﬁnaalll) lantems the oplical 5
curtains properly hung. This recommendation hag ot b own hollang cover,
tains of the cheapest white dungaree are sti]] used. n carried

that the smooth surface and light colour reflect the heg‘he %

ppdar:ﬁus should
» an e lante
ook b Ztlzl'tf as Coverings a.ndl?cnlz"l-1
ey Pecilying brown holland ig
Lightning Conductors,»

10. In 1889 Mangalore Lighthouse was struck by 1; :
were struck, one being killed. gI'his was attributed toyf;ilglil ning and two men Within the ¢
mate was sanctioned to take the conductor to water distant { eart.h‘OOnnectiong and g | S Kawer
probable, however, that the accident was really due tq Miles from the tow ef e

wire in the building, In 1888 Professor O, J Lodge %:i?:efe”;}l fror_n the conq
Series of Jeot

* On the subject of Lightning conductors I bave consulted Mr, R
has given me much agsistance, o2t

&
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conductors and guards (which with other kindred matter he brought out in the form of g book
in 1892) which appear to upset many of the accepted ideas regarding lightning conductors and
to render a reconsideration of the method of protecting lighthouses from lightning advisable, not
to say imperative.

According to the generally accepted theory, a lightning conductor iga conduit for conveying
a cerfain quantity of electricity from clouds to the earth, and, in spite of accidents to protected
buildings, its upholders maintain that all that is necessary is to provide a big enough channel, as
it were, throngh which the discharge can take place and that a conductor will be efficient provided
its resistance be small. Professor Lodge points out that these conclusions would be perfectly
correct if the lightning discharge was steady. But, as a matter of fact, it is essentially a varying
one and in the majorily of cases oscillatory. The eurrent Jrises from zero to a maximum, dies
away to zero, reverses, and attains a maximum in the opposite direction, dies away to zero again,
and so on several times before the whole energy is dissipated. All this may fake place in an
extremely small interval of time. Now the behaviour of varying and oscillatory dischagges is
very different from the behaviour of a steady discharge, because, in the former, electrical inertia
is a factor of the first importance. It is not therefore sufficient merely to consider the ohmic
resistance of a lightning conductor. The effect of the various factors in. determining the path
and character of a lightning discharge is entered into fully by Professor Lodge in the volume
mentioned above, and the conclusions which he draws are supported by experimental evidence,
also fully given, and described in the volume. These cenclusions are appended.

But one point to which he draws attention I would mention here. The function of a light-
ning conductor is to afford a safe and sure means of dissipating a certain amount of energy by
providing a suitable path for the discharge. To do so suddenly is by no means the safest way
and to provide the discharge with a path along a thick copper conductor may be a positive
disadvantage on account of the violent surgings which may take place init. As Professor
Lodge remarks : —

“A thin iron wire is‘nearly as good as a thick copper rod; and its extra resistance has -
actually an advantage in this respect, that it dissipates some of the energy and tends to damp
out the vibrations sooner. Owing to this cause a side flash from a thin iron wire is actually
less likely to occur than from a stout copper rod.”

It is impossible to give in full the reasons Professor Lodge gives for his conclusions, but it
appears that, in his opinion, so far as high towers are concerned, the best way to protect them
from lightning is to fix four iron wire rope conductors, connected at intervals by horizontal bands
of wire, each conductor being provided with a separate earth, as good as can be obtained at a
reasonable cost, and not necessarily taken down to water. 'Ihe lantern dome may also be
studded with numerous small points. A lighthouse protected in this way, would, it is suggested,
be comparatively safe and, even if there are considerable masses of metal within the tower, side
flashes are improbable and separate earth connections inadvisable. This system of protecting
buildings, with the exception that Professor Lodge shows that the use of copper is a needless
expense, is practically the same as that advoeated by Professor Clgrk Maxwell who says: (vide
Lightning Conductors by Richard Anderson, page 168) « my plan is to convert a bgddmi into a
closed conducting vessel by a sufficient number of wires enclosing it. For an ordinary house a
skeleton of its edge is quite enough. Aa may be a zine ridge, Bb and Co water gutters of
zine or iron ; but the pieces ABD, ACE and the eircuit DEed should be of stout copper wire
or rope built into the wall as a security against theft, but connected to every other piece of
metal on the outer surface of the house, and to every gas or water pipe which enters the house
from without, but not to any masses of metal wholly within the whole, unless this is desirable

for other purposes,”

i i i Jusi ich the following are extracted

Professor Lodge arrives at certain conclusions from which ¢ wing are.
to sho!: 3?:2 radigal changes will be necessary in the method of protecting bmldmgs from
lightning if, as seems inevitable, his deductions are accepted. The subject is of considerable
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importance as according to his conclusions none of the towers in this Presidency are, at present,
efficiently protected. i

Statements made by Professor Lodge regarding-the protection of buildings by lightning
conductors—

(1) *All parts ofeg lightning conductor, from points to roots, should be of one and the same
metal to avoid voltaic action.

(2) Joints should be avoided when possible, and should be made substa
sary. Allowance for expansion and contraction must not be forgotten.

_(3) Sharp bends, and corners, and curves, and round about paths to earth should be
avoided as far as possible. :

(4) The use of copper for lightning conductors is a needless extravagance.
(5) Iron has advantages over every other metal.

%(6) The shape of cross section is but little matter, flat ribbon has a slight advantage over
round rod, but not enough to override questions of eonvenience. . ¥

(7) Liability to be deflagrated by a powerful flash determines the minimum allowance for
gize of cross-section. No consideration of conductivity and greater ease of path has the least
weight in this connection. ’ :

(8) Tt is hopeless to pretend to be able_to make the lightning conductor so much the easiest
path that all others are protected. All possible paths will share the discharge between them,
and a lot of apparently impossible ones.

(9) A good and deep earth should in general ;be provided, independent of water and gas

ntially when neces-

mains,

(10) Tf the conductor at any part of its course goes near water or gas mains, it is best to
connect it with them.

(11) Tf the place to be protected has water or gas pipes inside it, the conductor should be

. connected to their mains under ground.

(12) Atall places where water and gas pipes come near each other, and, in general, wherever
one metal ramifieation approaches another, it is best to connect:them metallically.

(13) The neighbourhood of small-bore fusible gas pipes and indoor gas-pipe;z in general
should be avoided in erecting a lightning conductor.

(14) Into powder magazines and suchlike places no gas or water pipes should be permitted
to enter, unless the whole bu?ldmg is made of metal, and they are elaborately eonnecter(i to it at
the point where they enter.

(15) It is not wise to erect very tall-pointefl rods above the roof of a building.

(16) A number of points all along the ridge of a roof is better than only a few,
‘ (17) Any part of a building is liable to _be struck, _and to make quite secure,
nent part of the outside should have a rod running along it.

(18) Earth-connected as well as insulated bodies are liable to spit off sparks.
(19) No complete security can be attained unless the whole building be metal-lined, floor
and all.

20) In ordinary houses it may be well to try and insulate the lightning conduct
the wal&s s)o as to lessen the chance of side flash to metal stones and things insi dg, nductor from

every promi-

(21) In chimneys it may be well to use insulators to protect the bricks from concussion,
(22) The cheapest way of protecting an ord}nary house is to run common alvanized i
telegraph wire up all the corners, along all the ridges and eaves, and over allgthzacﬁlliylg(}]ér ?
taking them down to the earth in several places, and at each place burying a load of coke.
TRain-water spouts and other outside metal, if all well connected together, may likewise be
utilized.
(23) Connecting a lead ;oof or other such expanse with a 1i htuing conduetor i
unmixed good, for it virtually increases the flangerops proximity ofgthe lightuil:xgu?zo(;lrdl:?ztcﬁ'()tazg
may inadvertently bring it near to many objects which else might have escaped, )
(24) One of the most difficult thing is to know what to connect and what to avoid

(25) The orthodox rule, *connect all pieces of metal to the lightning conduetor
modification thus :—
: Connect all pieces of metal to each other and to the earth, bu
duector (?) k b

(26) Tt may be always reckoned safe to earth things independently. Tt ;
safe to connect them to the lightuing conductor, e.g., an inside lining of a chi‘ty;mey sﬁgu(l)étiz v?gﬁ
earthed, but should not be used as lightning conductor nor connected with it, ~The same with
rain-water pipes and gutters. ‘The same also, probably, with lead roofs 9]

requires

t not to the lightning con-

v
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(27) In connecting pieces of metal to each other, if they happen to form a nearly closed
eircuit, the circuit should be metallically completed.

(28) Over the top of tall chimneys it is well to take a’loop or arch of the lightning conductor
made of any stout and durable metal.

(29) Lightning conductors should be always outside and easily yisible.

(30) A conductor detached from the building to be protected is safer than one in close
contact with it.

(81) For powder magazines and such-like, an outer cage surrounding the building, with
sky points and earth roots, and an inner cage on the building, with independent earth terminals
only, is the safest plan.

(32) If under these circumstances there be no gas-pipes nor much ramifying metal work
inside the building, and no metal at all going near either cage, the interior may be considered
perfectly safe.

(33) The inner cage may often be conveniently made of eontinuous sheet iron. The outer
cage need not then be at all small-meshed ; in fact, it need be little more than a dozen vertical
eonductors.

(34) The resistance of an earth may be tested in the customary way to gnard against actual
breaches of contact by rust or workmen ; but no overweening confidence must be felt, however
small the resistance turn out to be.

(35) A Wimhurst machine and couple of Leyden jars afford a convenient mode of testing
a conductor for flagrant defects. The testing should be done in the dusk or in moonlight, so
that there may be light enough to work by and yet sparks be visible.

36) Telephones are the handiest things to detect electric surgings in conductors inside the
house while discharges are being made to the conductor. But vacuum tubes, gas leaks, Abel’s
fuses, &e., &e., can also be employed.

(37) Another mode of testing can be carried ouf on an insolated rod, with an induction coil
and spark gap after the manner of a great Hertz oscillator. This is probably the most searching
plan. Sparks will then be probably obtained from all the gas-brackets, water-taps, and picture-
rails in the house.

(88) Telegraph stations, and houses supplied with electricity from overhead wires, should
have an efficient lightning protector at the place where the wires enter the house.

(39) When a number of houses are wired up together for lighting, even by underground
wires, it may be well to disconnect them by means of intervening lightning protectors; on the
prineiple of fire-proof doors.

(40) A central lighting station, havinga tall chimney conneeted to its boilers and dynamos,
should be, by a lightning protector, disconnected from the leads which carry the current from it;
because a small fraction of a stroke getting into the leads might destroy a number of lamps,
especially if they were already working at something like their full power.

(41) Telephone arrangements, and any long length of close-packed insulated wires (even
underground), should be protected by lightning protectors, else the insulation is apt to be sparked
through and spoiled.”

Occulting Lights.

11 1In the list of existing and proposed lights (Table I) red as a distinctive character has
been retained at certain stations, but distinetion by colour can be altogether avoided by converting
these lights into occulting. The oceulting system which is probably most suitable is the Lindberg
Trotter as modified by Mr. Wigham. This system is self-acting, affords a variety of occultations
and can be fixed to existing apparatus at small cost. T cannot, however, recommend the adoption
of self-acting occulating apparatus until it has been subjected to a prolonged trial and its success,
is assured, as, under certain conditions, it has been known to fail.

Meteorological Observations.

12. It seems possible that lighthouse establishments might, with advantage, be made use of
to record meteorological observations, especially at stations near a Post or Telegraph Office, The
keepers might be trained for this dut{)before admission to the service and should submit their
returns direct to the Meteorological Department. The reading of simple instruments, such as
thermometers, baromecters, anemometers and rain-ganges, would not entail much additional work
and the results might be of considerable value.

M apmas, . F. W. ASHPITEL,
2 s ddar Ezxecutive Engineer,
on Special Duty, Marine Dapt,
8
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APPENDIX B. e
Details of visits to Lighthouses.
Kundapur,

(@) "The location, near the south boundary pill . !
wrongly deseribed in the light list. Y pitlax of the port, is satisfactory. The light is
() The cabin and mast are well founded and maintaineq
the hoisting chain to show when the apparatus is in position. A o L mack ah,
the floor to get rid of water which may leak through the open; T
used for cleaning purposes. Pening I the
(«) The optical apparatus is a sixth order port light (
mirror in rear of the flame. The height of focal plane abo
not as entered in the light list. to be 56 feet and
(¢) Stores are kept at the Customs House di 3 i
ral store-rooms are required at the station. s yuiles from. the light.
{¢) There are no quarters available for th i
as there is no village near. © establishmont,
(/) A well is required, but care must be tak .
in the neighbourhood is brackish. The fishermen ggt:ige&ielechng a site, as most of the water
probably a deep well would be a mistake. er from shallow surfaee wells and

(9) A lightning conductor fixed to the f
gl ¢ 1oot of the mast ang connected with the cabin is

'k should be made on
ram is algg required in
roof or which has been

lonses only) with o

ve HLW.L. is saiq

silvered spherical

Oil and gene-
Quarters should be provided

Mulpy.

(a) The location answers sufficiently well for ¢he prosent
would be on the beach near the north bounding pillar of the p, ; anchorage, but g bhetter site
light is obstructed by trees between north through east top T Or on one of the islands Th
anchorage marked on the chart which is, however, not yseq sl())uth and does not show oy, the
port ; some trees near the light require trimming, Y the vessels which nOwW vi ?11;. A

(b) The eabin and mast are well founded. A mark gh i
to show when the apparatus is in position. The eabin h should be made
not been taken to remove rust before applying the new eoast recently  been

(¢) The optical apparatus is similar to that install:d :
focal plane %s 53 feet above the cabin floor.

(d) The stores are kept in the Custom Hous :
not be interfered with. - © and this arrangement ig convenient and

(e) The light is near the village and no quarters g : AR
verandah of the Custom House as a wateh-room, © required. The keepers

(7) Water-supply is good. e the

(9) A lightning conductor is advisable as at Kundapur

on the hoistin
: g gear
Painted, but care
atA Kdragl 18 required in :hec%z%f 5
undapur. The height of the

Barkur.

A light is required at this port, the trade of which is saj i
port light now at Point Calimere will answer well an(si S'zgyt%:? considerahla, The sixth 1
(See also Point Calimere). ocated to the north of ), il
Mangalore. e bar

(@) The tower is located on a hill above the town and ¢}, £
high water-level. As previously remarked this elevation is muehi ocal plane jg 240 feet g}
the light is wasted on the sky and of no service to the mariner 00 8reat and the pogt A
Mulki, it will be better to abandon the existing tower which is of With the Proposed lipa};rt of
re-establish the light on a small tower near the sea and at a | OWVSIY Neonveniont deg; ght at
not, however, be made until the scheme for the improvement of M:; elle vation, ‘hg ¢ a%;: it tg

(b) The tower is 65 feet high and only 4 feet internal diamegt‘a ore harboyp i5 g 4 n;;;‘
by an extremely inconvenient arrangement of ladders. So inconven‘er' 0eess to the lant e
if the Inspecting officer happened to be stout it would “he extl‘emellen(; 18 this arrang emen:l;lil;s
manage to climb up into the lantern. The lantern is carried on g Y doubtful whetf; iy, t
Douglass remarks, exposes too great an area to the wind dlll‘ingw;z(li.sl gallery which a:oixrl;l

lantern to vibrate and water to be driven through the glazing. Severa] Ofytlzveather’ causing the

now broken. o lantey
() The optipal gpparatqs is efficient for a port light, but it is o, 0 panes are
the height from which it 1s exhibited. It is in good order, but the b ot of sufficient power for

(d) Stores are well maintained, but the arrangements are not Eziliz;ariqdres &d]'IIBting
ctory. .

(¢) Quarters have recently been constructed for the establis
to live in them. The design and site are both, in my OPiniOD,&u;ﬂE%T: but the keepers refus
front and there is no screen wall. If the light is moved, these buildin . e, ﬁs 2 road rung olose i)g
and ean be used for some other purpose. It is unnecessary, therefomg‘towsluglgzlgngffr be requireq
) St a. el‘ationg.

¢ It is presamed of course that a scheme will be sanctioned within a reasonabl
able time,
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(f) The water-supply is from a well about % mile distant.

(9) An estimate amounting to Rs. 3,000 has been sanctioned for a lightning conductor
with an earth connection 1} miles long. This estimate might be held in abeyance until the

1 a new tower has been decided. In any case t_hc value of an earth connection 13
(xgli?:zlf(l)ln;fseems doubtful, and if, as was suggested, the idea is to connect all the Public buildings
in the town to the lighthouse lightning conductor, it is not evident why Port Funds should
bear the cost. The original cost of the tower was only Rs.. 1,.054—7—5 and_to spegd Rs. 3,000 on
a lightning conductor seems out of all proportion. The existing conductoris of  inch eopper wire
rope attached to the lantern pedestal and joined, at the foot of j:he tower, to a galvanized iron wire
11 inches diameter, the earth being puried in the ground 60 feet deep. This conductor was
'(essted by an assistant in the Telegraph Dppartment and condemned because the resistance was
$oo hioh. It is said, however, that the joints were not separately tested and therefore the high
resista.%ce may be partly due to defective joints. It seems possible, however, that this high
resistance is no great disadvantage and that the alterations to the conductor should not take the
form of providing a better earth coqneetion—irzde Appendix A, paragraph 10. : )
(%) The ventilation is defective. It would be improved by inserting gratings in the floor

i f lation. ;
with m??)ngl‘%ergﬁucgtems provided have a total capacity of 120 gallons. It would be better to
rovide storage for at least ome year’s or, better stlll_, 18 months’ supply in orde_r to avoid the
Eecessity of frequent supplies of small quantities of oil. To store quantities of oil in the tins in

which if arrives from Kurope is not advisable.
Cannanore.

(a) The location is suitable, but the elevation is excessive. The light may be dipped if the

isti tus is retained.
exmtmg(' ,,{;nglfg tl;iver is a circular building on the fort rampart and could be easily improved.
All that is required is to provide a light room and means of lowering the apparatus into it for
cleaning and lighting. The lower part may be used as a watch-room with access to the light

" () Stores and oil should be kept in one of the vacant buildings in the fort.

(d) The apparatus is & sixth order fixed port light (lenses only) with a spherical silvered
mirror in rear. The lenses are damaged. The burner, a Hinks Duplex, is out of order. The
oo of about six miles which is insufficient. One of the spare fourth order fixed

i has a ran . : g : N
llgl?:rat?ls Whichawill become available may be installed at this station on the existing tower, the

: ht of which may be reduced. i :
height ((),,) leﬁ.l‘tersy for a signaller adjoin the tower. The light and signalling establishment

maleamated, as, with the proposed increased number of keepers required for the new
{?ggt,bfh;e Wgﬂl be no necessity for extra establishment. A yvatch-roonli was rgcently constructed
and proposals made for converting a part of the old fort jail into quarters. The old jail does not

seem very suitable and quarters do not appear to be necessary as the light is elose to the town.
) When the light is improved the number of oil cisterns should be increased to a total

capacity of 18 wonths’ supply.
Tellicherri.

(a) The location is suitable, but the elevation is too great for the power of the light which
owever, be dipped. The tower may also be lowered.

(b) The light 1s exhibited from the roof of a small square tower which is of very incon-
venient design. The arran ggments can be. improved by providing means of lowering the apparatus
into a service room for lighting and eleaning purposes. Access to this service room should be by
a stair case inside the tower. ’lihe base of the tower can be used as a watch room.

(¢) The apparatus 1s a sixth order port light (lenses only) and is protected by a wooden
shelter. With the new light on Sacrifice chk and the improved light at Kannanur the light at

ellicherri may be eoloured red (See appendix A, paragraph 11) to prevent confusion with other
lights on shore or with ships lights. _’l‘he lenses are chipped. The burner is in good order,

(d) Stores are kept at present in the Port office and in the base of the tower. They should
be moved to one of the vacant buildings in the fort as the room in the base of the tower will be
required for a watch-room and the Port office is at a considerable distance from the station.

(¢) Quarters for establishment consisting of two rooms, with cook-rooms in a separate
building, have recently been constructed. The design is, in my opinion, unsuitable, and the
keepers do not live in them. .All that is required, however, is to add screen walls and as far as

ossible to assimilate the design to that ordinarily sanctioned for Police lines. Keepers of
different castes will not live in single room dwellings with no privacy. It is doubtful whether

aarters were really necessary at this station which is within the fort and close to the town.
The cook-rooms may, if the dwellings are altered as suggested, be converted into oil and general

store rooms. :
(f) Water-supply is good.

»

() The capacity of oil tanks is sufficient.

may, h
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Caricur,

The e jon 3 j

power of the light and when improved the tower may be | (‘)Ywered. levation is tog great for the

() The tower is 98 feet high and 4 feet internal diameter, Access to the 1; ht room 3
by a very inconvenient arrangement of ladders. Ap iron spiral stair cage should be{s; b ttm:l és
This will not cost much if the tower is lowered as suggested. ubstituted.

¢) The optical apparatus, a fourth order fixed g haratn $ :
The bu(rn) er is a little low and the pipes are leaky., The ve}L)L}tila.torsiulbseeifsﬁgl?irtl;tleai atport light.

(d) Stores are kept in the Port office. YThey should be kept at the station ey

(¢) An estimate has been sanetioned for Rg. 2,350 for quarters for ﬂ;e Iivhé-ke Th
space available is very small and quarters do not appear to be necessary, fhe tovsgfl:s'- the
town and it is doubtful whether the keepers would 0ceupy quarters if constructed, - ﬁs n the
wateh-room. . ere is g

(/) Water-supply is good.

(¢9) There are two lightning eonductors to this tower,

(4) The ventilation is bad. About a year ago gratings were fixed in the J;
but no means of regulating the draughts provided. Thig should be attended {o

(?) The capacity of oil cisterns should be inereased, ;

ght room floor,

NaAragaz,
(a) This light is exhibited from a flagstaff at the mouth of e s 115
Cochin, at a place where considerable quanta:ios of goods were at one ti(ie’ five miles north of

4 ot % Ty
during the south-west monsoon, Owing to the movement of the my bank, whiillidl‘;gs z:]nd shipped

the abandonment of the old landing place at Narakal, shipping operat; :

at Mallipuram, two miles from Cochin. The port of Narakaipinbwﬁiih flo?l?];;rsrnow
is, however, kept up as the anchorage for steamers calling at Cochin durine

monsoon, as, owing to the mud bottom, the sea is smooth when the Cochin anchr%r
for boats to lie alongside a ship. ' For ‘the use of the port, the Cochin Govern
dues which amount to a considerable sum, and, therefore, {}o light is, and shoul
by that Government. ’

The Cochin light is elose by and all that is required ig
mast red light would answer well and may be located on the h
light is exhibited from a flagstaff and consists of a duplex
rear. The burner obstructs the greater pait of the rays of
centre of the ellipse, and the reflector scatters the light in g]]
correspondence has taken place with the Resident in Qoghiy a
Goverument are quite prepared to improve the light.

ecessitated
carried op
am ig included,
the south-west
age is too rough
ment levy port
d be, maintaineg

a small port light.

bt fr tor below the
du'ectgons. . 2certain amoynt of
nd 1t 18 believed that the Cochin
range of six miles wonlq be ample,
Cocmry,

a) The location is satisfactory, but the elevation is greater than is aqyi, : :

Ebg The tower is 91 feet high and 6 feet internal diameter. Lhe igt:ﬁ;z’lleaf;’:nei}m@m‘y .
ladders is very inconvenient and should be replaced by an irop spiral stair gggq Wh? ‘ﬁne.nt of
not cost much if the tower is lowered to suit the power of the light, ¢h would

(¢) The optical apparatus is a fourth order fixed apparatus with g dioptri
It is efficient as a port light, but is damaqu and not kept very clean. The b
order. The lantern has heen recently painted but, here g elsewhere, t]e ol
removed before applying the new eoat. i

(d) Oil and stores are kept in a detached building. The oi] tanks have 5 capacity of on
120 gallons or about 6 months’ consumpthn. Additional tauL:s should be Provided. Y ot only

(¢) There are no quarters for establishment and as the light is in the to
sary. The existing watch-room is sufficient i_’or a}l purposes.

(/) Water-supply is from a well } mile distant,

(93 The ventilation is very imperfect and is not under regulation. The b
moderate the draugl%sl;1 of colddanr, which emily the lgxfnternt }throu]gh tlhe floo
ack the floor. is is a dangerous practice as 1f anything should happen
Eﬂfigg oil fall on the wooden floor covered with sacks, eonsiderable dampp to the buryep and

urner is in good
d paint wag not

WI None gre neces-

age might regy]s
Avrxppr,

The lighthouse is well maintained by the vaanf:ore Government, ganq the
light sufficient. The state of the apparatus and machinery indicate evident ¢
The light gives one flash every minute which makes the 1terval of darkneg
is advisable to increase the speed so as to make one revolution in two minut

Power of the
areful treatment.
8 much tgq long. 1t

€8,
Murrun,
(@) The location is suitable. . : b
(6) The tower is built of granite and is 72 feet high and 12 feet interna] diameter,

in good order but requires better windows, Itis

—
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i ratusis a Ist-order fixed apparatus with a dioptrie mirror in rear. The
¢ .gf)figz&g::(’:;;gfrz to be wrongly given in the ligh_t list. o he apparatus and mirror are
s dl i ed but are efficient. 'The light could easily be given a distinctive qharacter by convert~
pOtht _axz]: %cculting but as there are no other lights in the ne{ghboqrhood, t)hls (does not seem very
ing it in The ra.r;ge may be inereased to 18 miles by installing a 6-wick burner during
nqcessarZa'.ther The light will then show well over Cape Comorin. ;
i) wt Stores are kept in a room in a block of buildings which include the head keeper s quar-
ters a,nd(’t%le watch-room. The storage capacity of the oil cisterns is 400 gallons which is insuffi-

e Mg)%;ift:; 1;]:: (:La\f;:ﬁ;,b]e for the head keeper, but if the scheme for establishment for the

roposed provincial lights is sanctioned, additional quarters will be required for the assistant
g f existing buildings require repair, - :
s I )rl%%zizfzu%p?y fron% well ; the supply does not appear to be very plentiful. 1
¢ The ventilation at this station is very indifferent and the temp.erature in the ant.em

i (1\?[) Douglass recommended that the lantern floor should be ventilated and that an im-
hlgh'd r.f vent?latur should be provided. This recommendation has been mlsun.derstood_and
Pﬁo:ﬁ’e er:r(x)dings as well as the lantern and service room ﬁoois have bte%n replacie(tl g)};‘ [Llr(;mwghr:sl;zgiss.
A i ‘ 1 t cannot be regulatec g

\ hen the tower door is open, the draug :
e éestuﬁg lvse;ltlﬁt;tiv;nerils often insufficient, The service room should be floored w:lth CdUd(liaP?ih
clois)e or other convenient material and the windows enlarged and properly frame {md g :zteh,
ke oved roof ventilator is also probably necessary. If these alterations are caflleeh OE )
‘i‘nt!intl;)izn will be sufficient and under control. Muttum is one of the stations afﬁviv ich a b(leavt{.r
{)enall;:oe of burner cylinders is reported. This breakage, in my opinion, is readily traceable
illl'?reg:lated ventilation and to want of ]clqre cznt.the P&§2%f ﬂ;?lg;?:g:g?ﬁﬁ; e A
g% tion of oil at this station 1s g 4
acoordix(llg")lyl 11;3 ic})lgsl;?lﬁnigption laid down by Trinity a‘{ouse 982 gallons. It seems probable,
ight is not always properly maintaine . ' y

therefmg; t'klxiitltlgv&gr ismp];inted in i»lljack and white horizontal bands and is ve;lyddlbﬂiclltlit ‘t;
distinguish when viewed from seaward owing to the dark back ground. It wo e be
& pain? jl)t ;ﬁétg'teps, cleaning path and apparatus platform have been painted white which gives
the lantern a dirty appearance as the white colour cannot be maintained.

Maxaraup LiGHTHOUSE.

. i 1 ion is simi i . Owing to rough
i lat t this station is similar to that at Tellicherry. _

th 5 a%ag(ihizguﬁgzl:otozloﬁsidered to be safe and, consequently, this light was gop ms'pe:(i)tled-.

"}JV]? SeS’ Margarita anchored for the night some 3 miles from the light without 1&‘ heu_lg 53 isible ;

theeref;ﬂ(.m for this is that the light does not show in eZ;aryf d];recuonrtseaward. e inefficiency

il ticed in paragraph 4 () of the report. :

ey zlb%h'tl‘f)m;uai:cia&); }()li?gg; 1an 18 I:'nﬂeg flashing light has been proposed—ueide paragraph
ikt B is said i i ist to be painted white. It is very difficult to -

! isting tower is said in the light list to be pai i it

distinngics)h 1}?:;:;2rin£1douppeared from the sea to be grey. The White Church near the light

house was clearly visible.
Turicorin LicHTHOUSE,

ion is satisfactory. R :
ggg "{“ﬁg zsva;at;oil; ]?)F brown saj:ld-stoue 5 feet intehrnalhm ?ggxgte: am}11 7dl bf:e: nﬁ];g:f othlk;:
i i ter level, whereas a height of 55 feet wo
focal plane is 85 feet above high wa : gt g v
i ks that the upper part of the stru ppea )
class of light. Mr. Douglass remar AL e g
forming the gallery course are too light,

S et R e tempt has been made to stiffen the upper part of the tower
shaken during stormy weather. An attempt has TR bl e 1

i is said not to have succeeded. It would be better to lo the to
Rl el ing has b broken by the vibrations. The

ign i :r too slight. The lantern glazing has been bro y
gt?)snlgnolfs :rlli?cglf tltlﬁg t%:ver%s constructed is weathering a good deal. The bad parts should be

d' . A - -
il outsn%ﬁgp;;z?ml apparatus is of the fourth order, fixed, and is much damaged& one r:lngthxg
HE and sheuld be replaced. The lighthouse mechanic is said to ha.veh_ an(liage 2

mlssln%us when fixing the new burner. One of the prisms was evidently '(;hlm;ed o make
:VI;I;&EI the feed pipe which could, however, have easily been bent and fitted withou amaging
i app(a;';l tlSIE;)res are still kept at Tuticorin on the mainland, one mile distant, instead of at the

i i Id not be permitted. : T
Statlon‘(e)Tf%ifes}g:;rteﬁg for pesi:ablishmeni: are oocu%wd by hﬂze _keeggirtsh 22](111 :;: in Eaéi i(::xi;?a;

' g ire_cleaning and the floors plas ering : in

grhee};ﬁgeigeil?eg:oﬁeri::gl.meﬁl‘ﬁea%ui%ding would be much improved by an additional
is 1

verandah. 9
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(f) Water for drinking is brought from Tuticorin and is stored in iro
be better to provide masonry under ground tanks cemented.
(9) The ventilation 1s bad and is not under regulation.

n tanks. [t would

Pamsam.

(a) The location is satisfactory.

(b) The tower is circular 5 2" diameter, with a s
show over the trees in the neighbourhood. The upper
diameter than lower down.

(¢) The apparatus is of the 4th order fixed and is not pro .
keeper uses his supply of rouge powder to clean the burner c‘}l')linl()izl;‘lsy i;ls::::;d;)f ’ftllle light-
apparatus for which purpose it was supplied. He also does nof properly powder the b eh0pt.19al
used for cleaning the metal work. The lantern has no pedestal and the whole ar s e
as inconvenient as it is possible to conceive. The lantern floor being at the lev lmlflge}rf1 AR
of the apparatus, it is impossible for the keeper to tend tle light without Obeto tt' e bottom
new lantern is absolutely necessary. The Jight is badly served and maintai Sé‘uc ing it. A
will be available from one of the lights proposed to be abandoned and Wlame. 'y A lantern
whole of the lighthouse and its buildings require to he thoroughly overhaul dlendlt s fixed, the

(d) %tores are kept in a room at the base of the tower, = uied and repaired.

(¢) There are no quarters for establishment and none
small rooms at the 1base 1of ghe tower are used for stores, :Ill’geag;tshgeljgggeisigzye. lTl}x{e tvgo
records the meteorological observations. The : clerk who
ok i g s. The latter should be evicted and the room used s a

(f) The water-supply from a well near lighthouse is good.

(9) The ventilation is thoroughly bad and it is probable that the
maintained, The only ventilation is up the stair
glazing.

piral stair case and has been raised to
part is badly eonstructed being of l:rger

flame is never
caso and through the door in thepﬁgfgll'l{

Toxpr.

This light was not inspected. It is merely a small 6th-order cabin and mast port light
ght.

Point Cavrivere,

(a) The loc?tion is satisfactory. e

(b) The light is 6th-order port light (red) exhibited
ments are very gi'ndifferent and if this apparatus is transferrefﬁrzngZrI{:::t'th Th%- whole arrange-
their fittings will require a thorough overhaul which can probably be eﬁezateg 086 tll? g net andl
Railway Workshops at Negapatam. The apparatus is hoisted by a rope: aih e South Indian
very roughly fixed and secured by string, and the apparatus guides ars of ini nf:ﬁf’-ﬂ.t stays are
The iron work is not properly painted and before applying the new coat, the . tilelent section,
off. The burner is a Hinks Duplex and the reservoir is not large enou’gh It w‘;_"ﬁﬂ not cleaned
to procure burners similar to those at Kundapur when the light is moved Th ‘: advisable
dirty and do not fit the apparaftus. Fogpeiin e - € Durners are

¢) The apparatus is in fair order but not properl .
broke(n? : i st vwt e pk perly cleaned. The hinge of the dome is

d) Stores are kept in a slovenly way an e keepers do not kn
gear S;vl)n'oh has been supplied. Chamois skins for cleaning the appam‘z::s t::e Iillsle gf :
never been used. The head-keeper appears to know nothing of his duties andstoc » but have
dependant on his assistants, s ey 0 be entirely

¢) Temporary quarters for establishment were constructed, but n .
in th((alzl. They lizeqat a village three miles qff and it is doubtful whetﬁgf tl?g hi};fi 1;g%pers live
keeps a watch or attends regularly at this station. When the proposed new tower ¥ %ePer ever
manent quarters will be required and accommodation for the inspecting officer, 18 built, per-

) Water is brought from a village three miles distant and stored in an iron ¢
water tank is not kept clean. o 0 tank. The
) There are two rooms in a separate building, one of which is used y

store-(féom and as a watch-room ; the other is reserved for inspecting oﬂicerg.s m’i‘ﬁgfﬁ"ﬁ, general
be kept in a room which is also used as a watch-ro.om. . The mud floors should be eoner?atg(‘ild not

() It is proposed to establish an eighteen-mile light at this point—pige table I and
graph 8 (4) of the report. ‘ para-

some of the

NEGAPATAM, .

(a) The location is sufficiently good as the shoal will be covered by the pro :
mile light at Point Calimere (visible nineteen-miles from a steamer’s byxtidge)lzmg %;e%h:lfilit?n'
light at Negapatam. Sting
7 s is five feet diameter with a spiral stai The loop-hol
(#) The tower is five r with a spiral staircase. e loop-holes shoul
with properly glazed windows. The building is in fair order, but requires I})):amintin;‘ :nddc}):agﬁed
(¢) The optical apparatus is of 4th order fixed; one prism is missing. It is otherwise 8-
fair order. The burner is in good order. ' : n
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(d) The oil and stores are kept in a room at the base of the tower. The number of oil-
cisterns should be increased. The oil-store is used as a watch-room which should not be

itted. .
Perng eThere are no quarters for establishment and none appear to be necessary. The signal
and light establishments mady probably be amalgamated.

Water-supply good. R :

%)Ventilatioglzsythrough gratings in the light-room floor and through the lantern door

which faces the sea, and is not under regulation. This defective ventilation probably accounts

for the reported excessive breakage of cylinders.
CUDDALORE.

(a) The location is suitable, but the elevation excessive.

(b) The light is exhibited fropl the cross trees of a flagstaff and is well maintained. The
trade of the port is said to be consldergble a:nd a be}:ter light wogld l?e an advantage. The exist-
ing light (ved) has a range of about six mll.es, while the elevation is suitable for a range of 173
miles, so that the light only reaches the.honz_on under very exceptional atmospheric conditions.
One of the 4th-order fixed apparatus which will becqme available may be installed on the roof of
a small building. The range will then be twelve miles.

(¢) The opticial apparatus is a 6th-order port apparatus and is in good order.

(d) Stores are well maintmned.. :

() Establishment quarters are in fair order. Screen walls are required not only for privacy,
but also to keep out drifting sand. Tl_m roofs are covered with pantiles without flat tiles and sand
finds its way through in large quantities. The cook-room requires a small porch or shelter over
the doot as, during wet weather, the rain beats in.

f) Water-supply good. :

(g) The land occupied has just been aequired and may be demarcated by a casuarina fence
which the keeper should be required to maintain. The remains of old huts recently acquired
should be removed and the place tidied up.

(%) The building in rear of the flagstaff requires painting.

(1) The Deputy Conservator of the Port who looks after this light evidently takes a great
interest in it. The light is well maintained.

SEvVEN PaGopas,

(@) The location is unsuitable being at too great an elevation for the existing very feeble
light. A better site can easily be found on one of the rocks near the existing tower.

(6) The light is exhibited on the top of a pagoda and the whole arrangement is very
unsuitable. The building is dark, ill-ventilated and very inconvenient. It will be better, and
probably just as cheap eventually, to install the proposed eighteen-mile flash light on a new tower
where sufficient drop can be obtained for the weight and the ventilation properly provided for.
The store cupboard is in a chamber without windows or ventilation of any sort. It is not sur-
prising if cylinders are broken when kept in such,a place.

(¢) The apparatus is a 4th-order fixed apparatus with a silvered spherical mirror in rear.
The light is coloured by a red cylinder and, even if converted into white occulting, would be of
insufficient power. The feed pipe to the burner is cracked and leaks badly. The burner is out
of adjustment and the ventilator tube bent.

(d) Stores are partly kept in the chamber mentioned above and partly in a spare light-
keeper’s dwelling. The room is not ventilated and not properly fitted up. The number of
cisterns for the storage of oil should be increased. The draw-off cocks of the cisterns now in use
are at too high level. .

(¢) The establishment quarters are in good order and suitable for the present establishment.
The keepers live in them.

(f) Water-supply is good. The well requires petty repairs.

(9) The ventilation is very bad at this station being absolutely insufficient. The keeper
maintains a higher flame than is the custom at many stations.

(4) An eighteen-mile flash light is proposed for this station.

(1) The white paint supplied for the use of the keepers is of bad quality or badly mixed.
It has changed colour.

Mapzas.

(a) The location is suitable.

(b) The tower is in good order. The gallery railing is not strong enough. The windows
are not properly cleaned.

(¢), The apparatus is not kept clean. The revolving machine is in good order. The burner
is in adjustment. A strainer is required to keep insects out of the oil-cup of the burner. The
ventilators should be fitted with wire-gange to keep out insects. The spare burners are not kept
clean.

(d) The lantern is in good order. The astragals are not kept clean. The damper indicator
requires shortening to clear the drip pan.
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e) Stores are kept in a slovenly way. The glazed cuphoa i
ma.de( to fit close tothe wall. All the spare wicﬁs shouldpbe rlt{ie;: ?Ehf&sstﬁ“{)d aﬁ;w'e been
wrapped up. 'The stores now kept in the oil-store should be removed to the mailf to properly
(f) The oil-store is suitable. The oil-cisterns appear to sweat a good deal ?Fﬁr.
wooden benches which should be removed and masonry substituted. The dange ey rest on
spreading saw-dust on the floor to soak up accidental drippings of oil should l§‘erouts practice of
vide paragraph 12 (¢) of report. e put a stop to—
(9) Quarters for establishment are much needed,
(h) A supply of water for the use of the keepers is required,

Puricar.
(@) The location is satisfactory.

(4) The tower is well founded. One of the window frames is mice:
poor design. Tl.le.]antern has been made rigid by the addition of ﬁ:ngésrfé:lgirﬁgdb:g aﬁe tOf ve{ﬁ
not sufficiently rigid as a pane of glass has recently cracked, The glass in the .
arc might be removled and iron plaftes substituted serewed to the harg,
(¢c) The optical apparatus is of the 4th order fixed with spherical mi i :
minated arc does not cut the land towards the north. The appgratuzafr‘;];ln I?[rog:p f:ﬁ;;d T.hehﬂlu-
installed wi:;ih a three-melfl‘ }i‘)lurner for use in misty weather and the light converted into ::}Lil:i}])e
if considered necessary. e range will then be thirteen miles, Th b i
the cone damaged. 6 burner 1s out of foeus and
(d) Stores are kept in aroom at base of tower which has no ventilati : ;
beats in at the windows which are not protected with shades, kit night. - Rain
(¢) The quarters are sufficient for the existing establishment, but will h
when the proposed new establishment is entertained. The floor of the R
tendent’s quarters requires concreting.
(f) Water-supply good.
(9) The lantern door faces the sea and there is a great draught when th :
windows in the watch-room are opened. It would be better to fit %he lanet):m 30311-1 tvl;‘rai'tr;ilc 1%0(12 5
that it could be kept opened at any angle and to provide a door with ventilators in the g (1)1 =
at the foot of the stairsin order to cut off the watch-room from the tower. A few of the s dwa.y
should also be improved and made to open to any extent required. The faulty v v;lllll ows
accounts for the large breakage of cylinders at this station, ¥ venilation
(4) The capacity of oil-cisterns should be increased.

panels in the dark

impro
verandah of the b‘\})pe:iﬁ

A RMEGHON,

(a) ".I[“he location is %tisffactor_y;). P

b) The tower is 107 feet above H.W.L. and is of much the same des: :
lightshouse. The inside was originally polish chunam, but repairs are beinge:;iniess o}::;l licat
very rough way with cement. The vibration in the lantern issaid to be considerable, The lln a
in the dark arc may be removed and replaced by iron plates as at Pulicat. The lantern re Eass
painting. The paint recently puton by the light-keepers has turned yellow as at Seven Pg qodu::

(¢) The apparatus is of the 4th order revolving and is efficient. The range mf be
increased to fifteen miles by substi!:uting a three-wick burner in misty weather. ‘I he revo{vin
apparatus is worn and requires seeing to. The rack supplied by the Public Works Depﬂl‘tmen%
in 1891 has just been fixed; the teeth are very roughly formed and the light does not revol
steadily. This should be seen to. The apparatus is not fixed in the centre of the lantern owi 4
to the small diameter of the tower, which does not provide sufficient space for the entrance to 21}11
light-room. ‘T'he drip pan and ventilator tube are both fixed eccentrically. - It would be bett :
to make a bend in the ventilator tube so as to terminate it in the centre of the roof Venlzila.t;oe B

(d) Stores are well maintained. The spare wicks are wrapped up in oily paper. i

(¢) The existing quarters are sufficient for the establishment, but will require to b
improved when the proposed new establishment is entertained. They are in good order e i
the roof of the assistant keeper’s quarters which is leaky. A few tiles require to be 1o lx s
‘L'he woodwork requires painting. Placed.

(f) Water-supply good. The guard walls of the wells require plastering,

(9) Ventilation is through hit and miss valvesin the lantern pedestal and throueh th
trapdoor. The loop-holes of the tower are provided with shutters. The ventilation is ing tgﬁ the
and should be improved. Gratings may be substituted for the present light-room ﬂoou e
few of the windows near the top of the tower enlarged and improved so ag to open to an T and a
required. The archway at the foot of the stairs should also be fitted with a door with a vg’n‘iﬁﬁﬁﬁ
in 1t.

(#) The capacity of oil-cisterns should be increased.

Pomxr Divi.

«) The location is unsuitable. The light is two miles from the sea and ; 2
use t<() the mariner who does his best to avoid sighting it when coming from x;hel:o(:xftll:tﬂe Aol' no
light is proposed at False Point. W

D e e o e P e iPoie.
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(b) The existing tower is circular, five feet diameter, the inside being occupied by wooden
ladders. It is now being repaired. The tower is painted white but the heavy lantern gallery
is tarred, with the result that the building is difficult to distinguish from the surrounding
cocoanut trees when viewed from a distance. On the vceasion of my inspection the tower was
most difficult to distinguish from the sea though we sailed within three miles from it, and, by
land, there was the same difficulty. A great deal more attention requires to be paid to the back-
ground when deciding on the colour a tower is to be pamted.

(c) The apparatus is a 4th-order fixed and is in fair order. The burner is out of adjustment
and the tips worn by careless cleaning with bath brick. The ventilator tube is not vertical.
The bass stand of one of the spare burners is used for other purpose.

(d) The establishment quarters are unsuitable but are not regularly occupied, as the keepers
apparently live at Masulipatam. ¥ i

(e) Water is stored in a fresh-water tank for domestic purposes; and in nine iron cisterns
for drinking purposes. ‘

(f) 'The Superintendent at this station appears to be past his work and should be retired.

MasvrrpaTam.

(@) The location is unsatisfactory being too far from the sea. The light is said to be often
invisible at the anchorage. A new light is required near the beach to the south of the barto cut
the light proposed to be installed at False Point Divi. The 4th-order fixed apparatus from
Point Divi will be available for this purpose.

() The existing light is a 6th-order port light exhibited from a mast. It is well looked
after.

(c) The basement of the flagstaff is plastered with chunam which is said to require renewal
annually ; cement plaster would be better.

Hore Isvanp.

(@) The location is unsuitable and a new tower has been ordered to be constructed. The
site suggested is opposite Sacramento Shoal—vide paragraph 8 (1) of report.

Vaxkararupr LiGHTHOUSE.

(@) The light is located 44 miles north of Cocanada and is irtended as a guide to vessels
approaching Cocanada anchorage. If the proposed light opposite Sacramento Shoal is established
and the range of Vakalapudi is incressed to fifteen miles by installing a three-wick burner
during misty weather, the dangers off G:6d4vari Point will be efficiently marked.

() The tower is six feet diameter and has a spiral wooden staircase. A service room
could easily be constructed, but is not absolutely necessary. The building requires to be either
painted or white-washed. The loop-holes should be enlarged and fitted with glazed window
frames, especially near the top of the tower.

(¢) The apparatus is a 4th-order six-sided revolving apparatus and is much damaged. The
light is said to be always visible at Hope Island distant twelve miles. The revolving machine is
much worn and requires to be thoroughly overhauled asthe period of revolution cannot be
maintained. The burner is in adjustment, but the wick in use did not fit properly between the
tips, which have been worn by cleaning with bath brick.

(@) Stores are well maintained The capacity of oil-cisterns is sufficient for the present
burner, but it would be better to increase the storage to eighteen months’ supply.

(¢) The quarters are sufficient for the existing establishment. When the new establish-
ment is sanctioned, the dwellings will have to be modified. The keepers’ quarters have recently
been repaired, but the Superintendent’s house requires further extensive repairs, including a new
roof. Additional quarters are said to be required for a flag lascar, but it seems possible that the
proposed establishment can do the signalling without prejudice to their other duties.

(/) The water-supply is said to be bad and the Superintendent asked for a new well near
his house. It is not evident that this would improve the quality of the supply.

(9) The ventilation is fair, but the wooden light-room floor should be removed and iron
gratings substituted.

Vizacararam.

A new light is said to be required as a guide to the anche ad a site on the Dolphin’s
Nose where a light was formerly installed, was first suggested. Uaptain Powell has suggested a
light near the Port office to the north of the bar and no doubt this will be the best site if the
light is not re%uired to show to the southward. A light on the Dolphin’s Nose would be very
inaccessible. It is suggested that one of the 4th-order fixed apparatus which will become avail
able may be installed here with a range of eleven miles.

10
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BrvrrpaTam.

A port light is said to be required here and can be exhibited
ing or from't;,he flagstaff. One of the port li ght aPParatuslwlrlfic lfl;:flll t%:cgcg)g gf, :ﬂst;:lall build-
installed. The light can be occulting on the Sindberg system if that s s able can be
appendix A, paragraph 11). ystem 1s adopted (zide

SANTAPILLI

a) The light is exhibited at much'too oreat a di
an elgvl‘tion forgits power. g distance from the danger and at too great
(o) The light is installed on the basement of a bujld:
indifferent. Much trouble is caused by insects at this stazl;ﬂéln%hzngeixﬁ vent]
should be covered with gauze and a wire gauze door fitted. The ste &tcirs mn the pedestal
apparatus platform, have been painted white which gives the lantern dl;a, cleaning path, and
white colour cannot be maintained. & dirty appearance, as the
(¢) The apparatus is of the 2nd-order fixed, wit i . 3 :
and six prisms of the apparatus and one prism of the min%raa§;0§2332?énoa‘ o noar. Nine lenses
to have given a good dqal of trouble at first, but now is better managed : T he new burner is said
kept rather low, but this may be owing to defective ventilation i - The flame appears to be
insects out of the overflow basin cf the burner. ? strainer is required to keep
(d) Stores are kept in a building close to the light a §ati
(¢) Permanent quarters for the Superintend%nt aﬁg 11111“;;&\7 ellile:n amtﬁ‘med'
Superintendents’ bungalow consists of two rooms 16" x 13 two d,per. ave been built. The
with open verandahs in front and rear. The floors are all in bad orgssmg and two bath rooms
full of white ants. Another room is said to be required. A room r her, and the roof leaky and
accommodation of inspecting officers. The cook and store roOms re uis ould ?,lso be built for the
keeper’s quarters consist of one room 15" X 12/, with two sma]] roa(}n "etrep airs. The head light-
modation is not sufficient. The floors are all in bad order and sh: iidelther end. The accom-
repairs such as painting should be executed and a tree which ig dama, b b}f concreted. General
cook-room is in good order. The assistant keopers are housed ip gln% the roof cut back, The
establishment (ezide table V) is entertained, additional quarters w{]lllubhuts' .If the Proposed
assistant keepers, the present head light-keeper’s quarters being con; b ('f required for the two
Superiutendent’s quarters can also be brought up to whatever standaide- mto cook-rooms. The
Superintendent has built a fowl house and two cattle sheds which he a lsl de_termme-d on. The
neat and tidy. ould be required to keep
(f) The light-house property requires to be fenced, and as the kee ‘
owing to their isolated position, grazing ground should be provided '.}l)?irs
may be moved back to the second palmyrah hedge and continyeq t(;warde tSOuthem boundary
the land now rented by the Superintendent. The western and northeS he east to include
include the hill on which the light-house stands. Two new gates will be :
pear and jungle should be cleared and the whole property fenced with miru"‘;‘l : )
cation stones at angles. The cost of fencing and gates will not exceed ﬁ)ant with demar-
value of the additional land required, which belongs to Hig Hibhnk thS‘ 250, and the
Vizianagaram, cannot be much. ghness the Maharajah of

entilation is ve

have to keep stock

CALINGAPATAN.

(a) A new 4th-order oceulting light is now being established.
(b) Quarters for establishment are required.

(GOPALPORE.

a) The location is suitable, but the light is exhibited £ : :
& dvisgm’tZI . : e h 8 rom a higher elevation than is
(b) The flagstaff is in good order and has recently been repaired, pei S
to be annually plastered with chunam, but it would be better arlx)d cheapghfu lﬁlsenllent 18 said
plaster it with cement. el e long run to
(¢) The apparatus is a 4th-order port apparatus and is efficient. Th,
cylinders is considerable, but is probably due to the difficulty in lighting 0: ?;z?ili(;getﬁf burner
during bad weather. It would be better to construct a platform at a lower e]evgﬁ © bl_lrner
shelter into which the apparatus could be drawn during the day and for lighting 9ln(;”llwﬂ;h a
purposes. An alternative would be to exhibit the light from the roof of the Custom H cleaning
(d) The light-keeper’s quarters require screen and compound walls. A good dea(.)lusef.
is said to be blown into them. of sand.

MaprAS, F. W. ASHPITEL,
22nd June 1895, Ezecutive Engr. on Special Duty,
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No. 1493.

Referred to the Presidency Port Officer for early remarks. The appointment of
Superintendent of the Madras Light should not be permanently filled, pending further
orders.

OOTACAMUND, (Signed) J. F. PRICE,

28th June 1895. Chief Secretary.

From Commander W. J. POWELL, R.LM., Presidency Port Officer, to the
Chief Secretary to Government, dated Madras, 15th July 1895, No. 1271

—183-G.

In returning Mr. Ashpitel’s report on the lights of this Presidency (received with
endorsement, No. 1493, of 28th June 1895, on Marine Current No. 470), I have the
honour to state that I agree generally with Mr. Ashpitel’s proposals; but many of
them require modifying.

2. To take them in detail from Kundapur to Gopalpur will be the simplest way
of expressing my views thereon.

KuNpaPUR, MALPE, BARKUR.

8. Lights at Kundapur, Malpe and Barkur (Hangarkotta) approved.

Murxr Rocks.

4. Class of light approved but the proposal to establish it on the rock itself I do
not support for the following reasons :—No communication for at least four months in
the year; great expense in construction; keepers will have to be provisioned ;
difficulties and expense of inspection greatly increased involving hire of a steamer or
the upkeep of a boat on the mainland. The danger can be effectively guarded by a
light on the mainland, four miles distant, as a single cast of the lead would at once
settle a ship’s position after sighting the light. The above remarks apply equally to
the proposal to place a light on the Sacrifice Rock. On Cotta Point is the position I

propose for the latter light.
MaNGALoRE.

5. Light to be removed to a lower elevation approved if a suitable site can be
found. Casuarina plantations have grown up in recent years and it may not be
possible to provide an unobstructed view of the light except at great expense; as the
light will only be classed as a port light it had better remain as 1t is unless the change

can be effected cheaply.
CANNANORE AND TELLICHERRY.
6. Proposals approved. Eachlight should be in a properly-sheltered light-room.

SacriricE Rock.
7. Not approved ; light should be on Cotta Point for reasons already giv.

Carrcur.
8. Light to be lowered, &c., approved.

Beyporg.
9. There should be a small anchoring light at Beypore.

CocHIN.

10. Alterations to port light at Cockin approved ; also provision of small ancher-
ing light at Mallipuram.
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TANGACHERRI,

11. Light on Tungacherre Point approved.

MorTUM,

12. An increase in the power of the Muttum light during thick weather is
approved. The present four-wicl; burners can be used'wit.h one of the new 3rd-order
lights. Before carrying out this proposal the ventilation at Muttum should be
improved.

MANAPAUD.

13. The installation of a 3rd-order flash light on Manapaud Point is Very necessary
and I would recommend very early sanction to this proposal.

TUTICORIN.

14. The Tuticorin column should be altered as proposed by Mr. Akl s vnch
as provision can be made for a temporary light.

PAuBAN.

15. Pamban light is sufficient for present requirements.

CALIMERE PoInT.

16. The new light recommended for Calimere Point is suitable.

NEGAPATAM,

17. The proposal to increase the power of Negapatam light, which is a land-
light for vessels from the Str_alts Settlements, is approved. Thi; light sholﬂdalﬁ f;lsl'
opinion, be classed as a sea light. )

CUDDALORE.
18. The present light is sufficient.

SeveEN PAcoDpas.

19. The alteration of the Seven Pagodas light to a 3rd-order triple flashin
also receive very early sanction. The tower for the new light shguld be bgifth gﬁlg
site which provides room for storage of oil, &e., close to the tower, The necessa
range can be obtained with a less helg}}t than that proposed by Mr, AShpitel, as the
only vessels likely to make use of the light frequently will be steamers of large ton-
nage. An elevation of 120 feet will give them a view of the light when 18 ot
distant, e.g.—
') MLS,

118 feet elevation gives a range of .o o3 i \R i o 199
Height of eye from steamer’s bridge 25 feet (average) gives a range of 55

Total , ., Fg
1 would here remark that the towers of all the new sea lights proposed b
Mr. Ashpitel may be slightly reduced in height. y

MaDRaASs.

90. Madras light is in all rgspects suitable, but it will be convenient here to
offer a few remarks on Mr. Ashpitel’s report thereon. I will just mention that the
lighthouse mechanic who was in temporary charge of the light had been for some weeks
absent on duty at Calingapatam and Do person was fzvallabl.e to take his place, The
hour of Mr. Ashpitel’s inspection was the early morning while the men were cleaning

e
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the lantern and apparatus. During the night the windows swarm with inseets which
get into the corners of the astragals, and naturally the windows do not appear clean
until the cleansing has been carried out. No notice of his intention to visit the light
was given to this office and his remarks strike me as somewhat captious. It would
have been fairer to have remarked on the absence of the person responsible. The
other points alluded to at this and other lighthouses will receive attention.

Puovricar.

21. The proposal on page 36 of the report to utilize the present Hope Island
light at Pulicat is a good one, but I think the existing burners are sufficient; it is
not worth while going to the expense of new burners to gain one additional mile in
range as the existing range is sufficient. The question of providing an occulting
shutter can be considered after experience with the Calingapatam light.

ARMEGHON.

22. At Armeghon new clock-work is required and the three-wick burners
suggested by Mr. Ashpitel might also be provided at the same time.

Farse Poixt Divr.

23. As regards the proposal to instal a 3rd-order triple flashing light at False
Point Divi great care in the choice of a site will be necessary, owing to the branches
of the Kistna river. Given a suitable and safe site and facilities of communication
superior to those existing with the present light on Point Divi, I consider the light
should be sanctioned as soon as funds are available,

MASULIPATAM.

24. The present Divi light is suitable as a port light for Masulipatam.

SACRAMENTO SHOAL.

25. This light as proposed by Mr. Ashpitel should be installed as soon as pos-
sible. Separate correspondence on the subject is now passing between this office and
Government.

GopAavARrT PoInt.

26. Should Pinstch’s system of lighting railway carriages by compressed gas be
adopted by the Kast Coast Railway, endeavours should be made to establish a gas
buoy off Géddvari Point.

Vi1zAGAPATAM AND BIMLIPATAM.

27. If available, one of the 4th-order fixed lights might be established at Bimli-
patam and 4th-order port lights at Vizagapatam.

Pending the adoption of some occulting system, these lights should be red at

| Bimlipatam and {wo white at Vizagapatam, or vice versi. It will not be safe to have

another fixed white light within thirty miles of the Santopilly light.

SANTOPILLY.

28, 1 agree with Mr. Ashpitel’s proposal to increase the burner power of this
light. Any attempt to mark the shoal by a light involves quite a prohibitive
expenditure, having in view the tonnage of the shipping that could be expected to
contribute.

11
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CALINGAPATAM.
2. This light has already been improved and an establishment sanetioned,

GOPALPUR.

30. This light might be installed under one keeper in g small masonry room
on top of the Port Office.

31. The dues proposed to be levied for the construetion gpq maint
lights appear suitable and the estimateq Tévenue therefrom, correctly caelzzlllsti, c(l)f these
32. While practically accepting most of My Ashpite]s

remark that, however desirable it may be to have g reall ftoposals, T would

: 0 he Y well lighteq coast, shipping
1d not be too heavily taxed to attain thig result, and ip m faes
e p g 1271160 G., dated 5th May 195, refraina] pol® Contained
more lights than were absolutely necess:

fy.L, m suggesting
ary to the NaVigation of the East Coa%tg M;’
reasons for adding to the number of p 3

ecessary lights
No. 1271—271 G., dated ]9th.J'u'ly 1894, The new lightg
Coast T would deser_ibe as famh?les to safe DaVigation, b
still, time is becoming of more importa

oriance yearly ip
ships are willing to contribute to their Malntenance, 1,
provided.

Proposed for the West
ut not absolute]y essential ;
Sea traffic, apq provided that
any and gogq lights' should be

ESTABLISHMENT.

33. T fully agree with Mr. Ashpite] a8 to the adg tion, ag fap 4
having regard to local conditions, of t-he_ Trmxty ouse gl;ste ) ar as
with the provision of three keepers as against two jp English g}
p ion to the statement n paraop, h 15 3 ;
(1) T take exception . Paragrayp of his pe ort W ST
lights, su)ch as the majority of the propos?;i Sea lights, the numhgl. of Eezei) o f;
England, Scotland or France would be two, any of the Proposed statjopg for the
new lights will be far more 1solated than rock stationg i the TUniteq Kingdom as
regards facilities for obtaining supplies ang Visiting home whey relieveq,  ©
2) There will be no steamers to bring the Supplies or lang the m
raﬂwayg )In some cases under the Proposed scheme of €ngaging Eurasianse I;hléez:ez
will be employed at places a week’s ]OUI'ne}rr fl‘(_)m their homes ; g¢ isolated rock
stations four keepers are entertained by the Lrinity [ at o

Ouse ; the O
with which might well be classed many of oyy Proposed geq li,ghts, th I rock stations,

. : ree keepers,

3) Mr. Ashpitel has omitted to mention that at 5 rock station dditi
at the 1('at)e of £25 per annum is made to the Pay of each keeper thl: snd:flll(?}l'
there.

Possible,
m at ouy lighthouses
ore lighthouges,

(4) Also that in caleulating the pensiong Payable to 5 k

. eep
is added to his pay, being the estimated allowance for hony

er £18 Per annum
se-rent

I consider that at all sea lights a Provision allowance shoulq :
that fre(e52:onveyance of stores should also be granteq. be given ang

6) With these a_dditiong the present rateg of pay rnigl}t be trigq - the
Su erin(tezldents to receive thBIF old rates of Pay and in Specially recoml’nende%riﬁng
to Ee allowed to rise to the maximum present Pay of Rs. 100 pey Mensen,.
aintain g
'S scheme,

(7) At most sea lighthouses it will be necessary to m

: y ) scay
waterman. These latter are not provided for in M. Ashpite] enger and

the local light service, T agree with the suggesti, i
34. As regards S ’enelosed memorandurg * (dnr;nv:f euls tll; 3
10, Mr. Baddeley Persona] Ag; ta
il Presideney Pért Oﬂicer,d Sstant to the

" Uring his recent
visit fo Australia on privilege leave), viz., that the charge of g Port light shoyiq bo

i s
D
B e

No. 245, Maring, 8t ApriL 1896.

: : d that Eurasians be employfed.
- 1 omotion to a sea hght, an in lights at which
Tho il excepion o this ould b . th. s of e g
The only exception to with a cooly to assist i . Hopaite
3 tive keeper, e a small lodging allowan.
a moderately-paid native d. The keeper should receive a s in the case of
ntertained. ible to the light, and in the
down, should be Ti that he lives as near as possit ired to sleep near the
on the understanding thaf he fine weather he might be requir the establish-
: d during the f course, conditional on the esta
lights only eXhlbltet hese proposals i g Y i heck on the
cfbin in a temporiilg (H:sts oleiZ’hts, from whu(:ih llfhts a very efficient chec
er S8 0L : k

ment of the Sufp the smaller lights can be carried ou ety W Sl L TE LA
maintenance i he final settlement of the question o11 lfgture TatencE o O

35. Pending t ‘f" ction be accorded to filling up ?‘h u & oAl Ghining
i sug%’leSt tlll)zii:ns:;ent e ifl If)osstllglelywlrtestsglr;es of provincial keeper
lights by the ap oposed by Mr. Ashpitel for the e assé 4 den ] Wihohifagas
on the scale of pay prop ination rules in the case of unp et &
and exeullpl';e%1 tfro?zlcgg: Eﬁg?;g:ther lights should be located in light-room
admit, all lights e

SUPERVISION AND INSPECTION oF LIGHTS.

! S th
i ing the lights I totally dnsz}gree wi
thod.s of'1nsp e(_atmg by him are not
Mr. Ashpitel. In t ercise the necessary control or to ISE e o
i S e)é'e iito eptertaimyan 9xpert i ha%ic {xzho has performed his
quite out of the questio tablishment a lighthouse mec e e
There is already on th(;f[is has gone through a three ‘}rfloli i)se ;tty i
guits SatiSfaCt(‘ml}:"I and, though there may perhaps forllel practical purposes
i ke_ep(elri i beéy 1?11)1 t:) I\fr. Ashpitel’s stand"‘rdéngehiz retention in that capacity ;
he has failed to com chanic, and I recomme freients AL ES i ¥
an available as a me a5 lighthouse with an increase o pay 1
the best man aval P et b : e O TRTy . Fla shald
also as Principal Ke‘?P?zr?li’:(l)]: t)f the keepeljs engag_ed 11 (;m:-tﬁ)n;eofothe s e
also be employed as m;or ihe present (pending the 1ntr: vlvloJuld peraispeathd
him I Woul;}i é)rg};gisﬁéen dent ; subsequently, three keeper
an Assistant Su

» d
5 I would strongly recommen
ights for the Presidency . . Mr. Baddeley
87. As Inspector of ngll?Aisis(tant to the Presidency Port Qfﬁeer (i tie Tihta of
Mr. H. D. Baddeley, P erso%ellr ]5011glass when that gentlenll{aﬂ I&Sgiist in all matters
fogy company Mr. rears taken a very keen :
o past ﬁve}eaI'S > N ad and at his
this Presiden_cljlf ?P‘%lgas fget}}i;spon variousi oct;aiwns,czzsalif;mti :tnlcvll ral%'(;:ll doibg itad
eted with lights. e t will not be neces iy al Assistant
3;?2;3811867 visited ljl&ghthto?;:s.(}of’ernment Cons1gnm<ii1ts t?r dSu éré‘sog‘;l ﬂ:ﬁ?tllic;ll?sé
duties as Agen g t will principally be co g
P, appointmen , L t Survevor.
though his d}llltl‘;)sen;etizgg’erto }:-glieve hilm Olf ﬂ;‘lﬂl dﬁiﬁﬁt;fcgl(;ﬁgg?who is fn a
work, It wi y d consistently, by the Sk by whom this
which might be Pelflor‘;?)gé 2(I)I}ﬁcers at Karachi, Aden ancfi Sln‘:illzr Efrlif)sl’l ¥ }27 telth T
similar position todt eMr. Baddeley intends applymgI chuld e that .-
AL S b ' to him (six months) next year. (;Vd'tional months on the usual
private affairs) duf him to remain at home for threea hl ich-ynpaidiaitboklis bt
ernment should aldotv:’) officers on duty in England, to go (;: rr(‘;hg Tuinity Eipnso,. Tiis
allowances -g”’l?;%thouse inspection and m%aggﬁ:ggi:lnre:ult of the above proposals
instruction in : n expense. e . Mr. Ashpitel’s
;1123 is willing lto d&sghhlfngrv; expegditure than WOI:!gf;)cet Oﬁ;itaﬂ%li?gtherextenslijon of
does not involve . ould be much more sati ory-. N
scheme, and th‘;i]:aifi)sgni;n t‘l?;’is Presidency, rtecentgd;a;x:te?eg:ttfzsg v}}’; 1(3&: e o i
railway commu Ity in the proposed Inspector m . head-quarters. - The light-
Ould be no dlﬁicu } erv rolonﬂ'ed absex.lce I‘Ol'.n - to Should
2’) each lighth?‘lse‘wllflhg';go%;agy phim on these inspections. Pgi'}’;e é’gzgg al;ld il
house mechanic ‘,V(}>111 Government through the Presxdencg Sonbidoxsblaidtaidt e of
communicate Wit to that officer, but shogld be allowe Hashoull, 40 fact, o the
remain subordinate s in dealing with all di: Do trol of the i’residency Port
action and f;llhliohﬁg service under the admlmstr:tslxvzc;xz) I'rt‘)w gt Agent
head of the lig duties of Governmen : . . uld
Officer. The t:aélsflzli‘g‘fmtgsts of certain emoluments and the inspection duties wo
for Government Co

was deputed to ac

give up his
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involve a great deal of travelling, and to com i

duties and responsibilities, and also to bring hIi):Fifsegl }ﬁ?slforl
substantive salary should be increased. An inerease of & -lc
withdrawal of his personal allowance (vide Article 77 of the E(l]?1
and thus unless increased to an appreciable extent woula :

advantage. The average emoluments of his
) present post are approxi
proximately

Rs. 500 +- 45 (personal allowance) - 45 ( representing fees for private Blishosk 45

Rs. 600 per mensem. When this appointment was originally proposed tk)lre);;fay ’
ary

¥ X : ithout fees fixed
* Vide (.0., Marine, Nos. 365, 366, of 1st e was fixed at Rs. 60
Aungust 1888, also Commat;der Street’s mens‘?m and this amount was on 2W§e£
letter, No. 474—474 G-, of 22nd October occastons recommended to the Govern
1889, printed in Marine Proceedings, of India, who were on the first i
Nos. 51, 52, of 11th Febraary 1890. tation willing to grant the hiohé‘spgefen-
if the matter h: \ SR
Government of Madras. On the second occasion thea:zzgmhdd cll)e(;n R by e
with a general scheme for improvement of salaries vvhinhmen atlo.n Was mixed up
recommend a consolidated salar { by Yo Tejected. 'V ygnld
y of Rs. 700 with a Presidency 1
per mensem. , ney allowance of Rs. 100

loss of fees, increased
ass travelling rules, his
ry would result in the
vil Service Regulations)
not be of any material

38. As for some years to come Mr. Ashpitel’s ovin;
ALl . Ashpitel’s opinion
if his scheme be adopted, I would suggest the desigabilitv of grantine him ef
1um_p sum an_nua,lly ora mqnt_hly allowance, All plans for newoli( hthu° im either a
revised by him and his opinion called for on techniea] matters T e o

and advice will be required

39. The Tnspector of Lights would be responsible
: St f
of tl}e lights and the d1§;01p11ne of the establils)hment? Oflghsh(; 1d i
-punishment and deal with all correspondence and returns Pu o, sk
petty ones to be open to appeal to the Presidency Port Oﬂiéer u%ihiﬁgnti'()ther ity
. entive to good

work might take the shape of a bonus to eve
for a certain period. P ry keeper who has a clean defaulter sheet

leanliness and efficiency

40. In proposing this additional expenditure I h :
fact that a very large initial outlay and yearly expen?i?tauikfsn i;ntol :
Rs. 10,00,000 and Rs. 1,50,000, respectively ; therefore expense 51007;3(;1 amounting ta
in ensuring by efficient inspection and reliable advice the dish we ot be spared
to the best advantage. shursement of these sums

consideration the

41. 1 beg that a copy of Mr. Ashpitel’

8 .
future reference. report may be supplied for record and

——

MEMORANDUM ON LIGHTS ON AUSTRALIAN COAST

During my recent trip to Australia I availed myself :
ing into the Lighthouse systems of New South Wlegs ;xf(fh(i opportunity of enquir-

the courtesy of the Marine authorities of the respecti oeensland, and through
were granted me. poctive colonies, facilities for ao d‘)i%g

2. Having in view the proposed re-organization of
on ’ghe basis of Provineial and local lights,gI devoted m}fl;‘ztlé%t(iiga
of lights used as port and leading lights, especially with referenc
maintained and the system of making such lights'to a great ex
maintenance of a moderate intensity without the presence of a

8 Lighthouse service
n to the smaller class
e to the establishmentg
tent automatic, 7.¢.. the
keeper on watch,

3. On the Queensland Coast, there are about 100 minor I
coast, and port, and river lights, the maj or{lty of which are in :h;rgél; ff)ft gﬁl;g:: fg;dary
In some cases one man supervises two lights, i per ;
oy P wo' g Several of these lights are of the 4th
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4. The principle adopted is to abolish the damper to exclude all draughts of air
not absolutely necessary, and to maintain the flame at a moderate intensity, and the
results have been most satisfactory. The smoke-tube is also in two pieces, and the
glass cylinder does not enter the lower portion of the tube. This effectually prevents
flaring up and depression of the flame from down draughts. On the introduction of
the Douglass burner in the smaller lighthouses of this Presidency, stress was laid on
the necessity of maintaining a good draught and a maximum intensity of flame, and
rightly so, for the lights were performing duties for which the optical apparatus was
inadequate, viz., those of coast and land-fall lights. Under the system proposed by
Mr. Ashpitel these lights will be relegated to their proper functions as port lights, and
guides to anchorages, and a small reduction in their atmospheric range will not only
cause 1o inconvenience to the mariner (who will be guided to the vicinity of the port
and warned off outlying dangers by the large and powerful coast lights), but will
result in a considerable saving in salaries, oil and chimneys.

5. The burner used for these lights by the Queensland Government is known as
the Farquhar, but there seems to be no reason why the small Douglass burner should
not be equally efficient. The experiment is worth trying. It was under considera-
tion to supply the Farquhar burner with an overflow tube to increase its efficiency. The
oil used is common kerosine of 125° test and many of these lights are situated in the
tropics, one of them lying nearer to the equator than is Madras. This oil is used in
all the lighthouses, heavy mineral being reserved for the light ships. Excellent
kerosine of 150° test is procurable in this presidency at about half the cost of heavy
mineral oil and, no doubt, a local firm would be prepared to supply the same with a
guarantee of its quality.

6. I do not of course advocate using this oil in the larger and more important
lights where great heating of the lantern may oceur.

7. At the Pile lighthouse at the entrance to the Brisbane river (a most important
station), in addition to the 4th-order occulting light are two 6th-order subsidiary lights
which show during the nights, by means of coloured shades, the height of tide on the
bar. This light with tide guage is maintained by a superintendent and two keepers,
whose duties in connection with the guage could only be carried out by the adoption
of the system detailed above which relieves them from watching the flame of the light.
The fact that this light has a mean range of 12 miles and is used nightly by steamers
of large tonnage entering the Brisbane river, seems a very strong argument in support
of my proposals. The superintendent informed me that he had removed the damper
altogether, and that the flame had never given any trouble. The oil used was common
kerosine with a Farquhar burner. The Lighthouse Engineer and Secretary to the
Marine Board accompanied me on this trip.

8. Mr. Ashpitel in his report admits the necessity of three keepers at light towers
where a perpetual watch is to be kept, and for port lights it is still proposed to
employ native keepers. From past experience it has been found difficult to ensure
an intelligent use of the damper by native keepers, and continual “flare up” smoking
chimneys, and drowsiness on watch have been the result, and this under the super-
vision of a moderately-paid superintendent who, under the new system, will disappear.

9. T submit that a somewhat reduced range of light, but constant, is better than
the higher intensity subject to the vagaries and negligence of low-paid keepers. As
a matter of fact, it is extremely doubtful if the three native keepers will maintain any
better flame than under the other system.

10. The keeper in the Queensland lighthouses is a well-paid man receiving from
£ 90 to £ 200 per annum with quarters, lights and fuel ; but all labour there is
expensive, and if the minor light appointments on this coast were made the stepping-
stones to appointments in the provincial lights, suitable persons would be procurable
at moderate salaries.

11. At some of the stations at which only one keeper is entertained, only £ 25
per annum is paid ; but, then, the person is a fisherman or boatman residing on the
spot and does not devote his whole time to the work.
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Statement showing lights on the coast of Queensland—cont.
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Light-keepers provide their own provisions which are conveyed in Government vessel

One month’s leave is granted to each light-keeper yearly.

pplied with light and fuel
rtly supplied with provision.

ers and are su
ght ships are pa
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* All have
once a4 month.
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Classification and Pay of Keepers in New South Wales.

Yalua of Total amount
Minimum Maximum Qerters, Foel of Salary and | Annual Inore-
Balary. Salary. ahd Licht Allowanees, maxi- ment.
l s mum obtainable.
Principal Light-keepers.
£. £, £ £, £,
157 260 50 300 10

Lst Assistant Light-kecpers and Principal Light-keepers in Subordinate Lights,

120 157 ' 30 [ 187 [ 7

2nd Assistant Light-keepers.

96 120 ‘ 30

150 ’ 5

A deduction of 4 per cent. per annum is made from the salaries of all persons
employed in the service of the Marine Board to entitle them to the allowances and
gratuities provided under Parts 5 and 6 of the Civil Service Act.

All the smaller lights used in the navigation_ of Sydney Harbour by night are
without keepers and are under supervision of the light-ship. The master of the light-
ship states that he knows of no occasion during the past five years of failure of the
lights. :

The leading lights at the entrance guiding through the dredged channel are
maintained without a perpetual watch.

(Signed)  H. D. BADDELEY,
Personal Assistant to the Presidency Port Officer.

Nore ox MR. BappELEY’S MEMORANDUM oN LIGHTS ON THE AUSTRALIAN Coasr.

As I understand Mr. Baddeley’s Memorandum, he recommends Government—

(@) to reduce the power of (Port) ¢ Local ” lights in this Presidency in order
to make them more or less automatic and thus save establishment :

(0) to effect a saving in the cost of oil by using ordinary 150° kerosine
purchased in the local market.

2. It is not quite clear what Mr. Baddeley means by Port lights. In my report
on lighthouse illumination, &e., the general principles which should determine the distri-
bution of lights on a coast, as laid down by Monsieur Reynaud, are given. The proposed
¢ Provincial ” lights correspond, to a certain extent, to Monsieur Reynaud’s system of
landfall lights and the majority of ¢ Local” lights to the Lights of less power
which are necessary to provide a mariner with means of proceeding to his destination.
Finally there are the Port lights, such as the lights on the ends of the Madras harbour
arms and at Barkur, Mulply, Tellicherry and possibly Mangalore, Cannanore and
Calicut. These are the only lights at which Mr. Baddeley’s proposal could be adopted,
and the saving by making them automatic would be as small as at Madras ; owing to
the small importance of the lights no special establishment will be required, and at
the other stations the possible saving would not exceed Rs. 100 per mensem and
might be #il if any accident occurred.

3. It is all-very well to say that the proposed “ Provincial ” lights will permit of
the  Local ” lights being relegated to their proper position as port lights, but it
should be observed that, in the proposed scheme, it is not suggested to light the coast
to the extent customary in Europe, viz., so that a mariner cannot approach land
without seeing at least one of the landfall lights, and, therefore, ¢ Local ” lights,
though used as port lights, must continue to fill up the gaps in the primary illumi-
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nation. For this purpose the existing or proposed ranges are mnone too great and
cannot be reduced without inconvenience and, in some cases, risk to shipping which
is not justiﬁed by the possible saving in maintenance. 0 :

4. Supposing, for the sake of argument, that it is decided to red
the lights mention’ed in paragraph 2. ; reduce the ranges of

" Tn the case of Barkur (6 miles), Mulply (8 miles), Tellicher N e
patam (10 miles), the burners are of the oz'rd(inary, ci)rcular, singe_(fvilciﬂis;)x eBl:rnh-
similar to a table lamp, and it is just as easy to burn them at full power ai;pt(,) kerY
the wicks low. The only attention (barring accidents) which these lights now re eep
is to change the burner at midnight, and even this would probably be unnecessa%uui;
the keepers were trained to trim their burners properly and if a proper shelter Yf
lghilug purposes was providol.  In any case, Bowevar, T do no ihink  consant
wateh can be avoided as the lights are liable to be obscur 3 ¢

be removed automatically. ;i ed by nsects which cannot

In the case of Mangalore (12 miles), Cannanore (12 miles), Cali :
burners are of the two-wick Douglass type and t<he appaz‘;tush(;:tigl 12 (I,I:)gGS)’dthe
1f it is thought that the range admits of reduction, the simplest course isg g t01‘ er.
the Douglass burner to a use for which it was never intended, but to inst)a] 4 0 put
wick burner of the type in use at the other small stations. This would stln le-
reduce the cost of maintenance, if that is the only object in view. I do {tltho‘nce
however, that this would be justifiable in view of the small savi1'1g effect:(;) asl?]]](é

)

utility of the lights would be much impaired by night and
mark, owing to the necessary reduction in the height. ; of the tower as a day

5. Paragraphs 1, 2, 3.—The question of lights burni . !
been closelyyin\fzastigated by the FKrench and E?lglish En;ilge:l";ﬂ(lﬁllll‘ii:uattentlon has
with the result that the former have produced a lamp which, with Ogi_recent oy
house oil, will burn for two months without attention (vide ,Page 35 olfn?{ry light-
lighthouse construction and illumination} and the latter have found a epi)rt on
page 24 of the same report) which, with an ordinary lighthouse burnern 0.11 (vide
for a considerable time without attention. In Sweden, Norway Ko, '{h ’I;Vl 1' burn
have invented a light apparatus which will run for ten PR AT d: ngineers
attention, but in this case the oil used is very volatile and is unsuited };s without
India. or use in
To adopt any of these systems might save establishme
double the ch:)st ofyoil. nt but would more than

6. To adopt Mr. Ba}dgeley’s Iﬁl:oioga}l ’30 burn the light at half
1 think, be a success, as I do not think Sir James Douglass w :
with a’special oil if his burner was adapted to run,g even Zgliiﬁ?veoziperlmented
attention with ordinary oil To adopt his special oil and P"OVidep th:r y Without
special arrangement of automatic valves would mean greater respmsibl;i"_(zessar
require more intelligent keepers on higher pay. Sufficiently trustworthy ity and
at some future time be available, but, at the present time, it has been thoiy; Eten may
gary to provide extra establishment at lighthouse stations because men ofg oy neces-
employed in the Trinity House service are not forthcoming. I may here e class
that, from the first, I have been of the opinion that, owing to the el L dlinfﬁnltlllon
in management of the Douglass burner, it would have been better, in the first ip tc ty
to have adopted the French burner of 1889 for stations in charge of Natiye ks ANee,
The Douglass burners have, however, been adopted and the difficulty in mang eepers.
is not such as to justify a change. gement,

7. Paragraph 4 —The form of smoke-tube mentioned by Mr. Badde .
nally introduced by Messrs. Saulter Lemonnier and was, I believe, at 01;133 t‘lfVI:: orlglé
in England. The annular spaces between the various lengths were designed to illltsre
duce air and, by cooling the smoke, render the combustion more complete. T}, 0-
smoke- tubes were used with the Farquhar and other old forms of burner i W fase
Saulter only claimed that this arrangement was the best for the old bu nerS.Withe?iars'
four or three wicks and never claimed that 1t was indispensable for burners of one or tVe:
wicks. Since then lantern roof ventilators have been much improved with g View“;g

power would not,

L o I R S e A R RIS I
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prevent down-draughts and lighthouse burners perfected. I have not the papers with
me, but I believe that Professor Tyndall demonstrated at Whitby that this form of
smoke-tube is prejudicial to the light.

8. Paragraph 5—1 fancy that, if enquiries were made, it would be found that
the apparatus at lighthouses visited by Mr. Baddeley was supplied by Messrs.
Saulter Lemonnier as they are, or were, the sole proprietors of the Farquhar burner.
This firm claimed that the Farquhar burner was (many years ago) superior to all
others, in that it gave a whiter and higher flame of greater intensity caused by the
fact that the tubes for the supply of air to the concentric flames were specially
arranged. This burner is, I believe, no easier to manage than the new French
burners (2¢de page 34, Report on light-house illumination, &c.) or than the old
pattern, Trinity House burner.

In not recommending the Farquhar burner, I am supported by Messrs. Saulter
Lemonnier, who in a note written in 1889 say—

« The burner which we recommend is the Vie Etagé (burner with wick easings in stages)
of the type adopted by the French Adm_im'stra,tion.. The burner is furnished with a stand pipe
designed to maintain a constant flow of oil and conceived by Monsieur Denechaux, of the French
Administration. Lastly this burner is adapted for the consumption of either mineral or vegetable

oil.”

The Farquhar burner was never intended for use with mineral oil and is ir the
same undeveloped state as 1t was many years ago. Seeing that the proprietors do not
now recommend its use, I do not think any one else need.

9. To try the Douglass burner with 150° kerosine oil without a permanent watch
is a proposal which I cannot recommend. As pointed out in paragraph 4, Sir James
Douglass would not have experimented with special oils if there was any prospect of
cuccess. This oil might do for the smaller Douglass burners with a permanent
watch, but the risk of fire must, in this climate, be considerable and the change could
not be made without careful preliminary experiments. It might be used with the
single-wick burners with lower reservoir, but in this case the saving would be very
small. If any change in oil is made, 1 suggest a return to cocoanut oil for all lights
with Douglass burners (v2de paragraph 13).

10. Paragraph T.—Calls for no remark.

11. Paragraphs 8 and 9.—Personally I consider that Native keepers will do
excellently for the small ¢ Local ”” lights and do not admit that they would find any
difficulty in manipulating the damper if properly instructed ; I do not, in fact, see
where the difficuity comes in. Mr. Baddeley is mistaken in saying that these have been
Superintendents in charge of any of the proposed *Local ” lights (see also paragraphs
9 to 5 of this note).

12. Paragraph 10.—See paragraph 22 of Note on Presidency Port Officer’s letter,
No. 1271—183-G., of 15th July 1895.

13. Paragraph 11.—Boatmen and fishermen in this country are not likely to be
satisfactory in sole charge of a light.

14. Paragraphs 12, 13, 14.—Call for no remark.

15. As Mr. Baddeley has raised the question of reducing the cost of maintenance
of lights in this Presidency, T would suggest that, among other ways, this can be
done by going back to cocoanut oil. When I was at Alippi I enquired mto the cost
of this oil and found that the Travancore Governments were purchasiilg it for the

: light in their territory at As. 8* per

*I have mot my note-book here, so cannot be  gallon. There is no objection to the use
certain that this figure is correct. of this oil, and unless the price of heavy
‘mineral oil can be considerably reduced, I recommend its use, as I do not think Mr.
Douglass would have recommended the use of heavy mineral oil had he known that
the full in the value of the rupee would be so great and that the price generally
would be so high. T enclose a translation of an extract from a book written by
Messrs. Saulter Lemonnier from which it will be observed that Monsieur Reynaud, the
French Lighthouse Fngineer, considers cocoanut oil to be excellent for lighthouse
purposes, its only defect being that it commences to become viscous at 76° Fahr,
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This does not matter in India as the oil will not be expos .

This change would not necessitate any modification of I;Oxbizgint();hls temperature.
Douglass burners are adapted for use with vegetable oil. 1 v%ouligaratus’ as the
recommend any change until it has been ascertained that t};e present D‘?tj however,
mineral oil cannot be reduced. Under no circumstances do 1 rec price of heavy
150° kerosine oil with Douglass burners, as this oil is no cheaper t};’;;lm‘end the use of
has the great advantage of being perfectly safe. P cocoanut which

VEGETABLE AND MiINERAL OiLs,
[ Translation. ]

Vegetable Oils.—Colza, Arachide (a), Olive, Linseed, Cocoanut : —
These different oils have been compared from the following points of view :—

1st.—The mean intensity given by the consumption of an e
oil in lamps of one or several wicks.

2nd.—The period of burning, i.e., the time during which the

without trimming and without a 39S, l,amP 1?llrns
e Aafad. g8 pparent reduction in the Intensity of

8rd.—The resistance to freezing.
4th.—The price.
This last element of comparison varies according to the locality and the sea
son.

Comparison between Vegetable Oils.—Colza oil according to Monsi
many advantages over 'all the other oils in two very essentgial res(;)résclt?rvf-{eyl']aud }'1as
in a lamp of several wicks (ezcepting cocoanut 0il), and non-liability to ’beclg;l ;ntgnmty
viscous

when the temperature falls,* :
: * Ohve oil i
a little better for burning in a sing’iz-z;fcllg

lamp and very inferi ]
lamp with several wicks; it appears to undergo a rapidycilar?;ognf(;‘a;:;"mng n a

the burner, and, getting very hot there, necessitates frequent trimming ng through
g.

- Co ;
i excellent, obut; commences tocozzz(t);:é
+ 76° Fahrenheit. viscous at 24° degrees above zero. JIlan-

seed oil is very bad; it produces much

char and cannot be used in 1
| i n Ii
Mineral 0ils.— The essential difference between these oils and vecet lihthousés.
oils is that the former are volatile while the latter are fixed, that is ? piot v

decomposes them without rendering them volatile. 0 say, that heat

The quantity of colza oil which it is necessary to burn
light obtained ina burner, of the type adopted in lighthouses
mineral oil, having two three or four wicks, varies from 37 to
consumption being obtained with the largest burner. The
which it is necessary to burn per hour in a burner having two, t
per unit of light obtained varies from 25 to 29 grammes,,

qual quantity of

* This does not matter in India,

per hour and per unit of
before the introduction gf
33 grammes, the smallest

quantity of mineral oil
hree, four, five or six wicks

the smallest ¢ :
being obtained with the smallest Lo
+ With the old burners. Ac;: the same price therg iﬁﬁlj::ftol’:iner.
] 3 advantage in wusi : - ¥ an
colza oil. The smaller price of the former makes ’?he adv:;;lt]aggeﬂ;ﬁiral Instead of
ﬁnd in al_lthFre.nch 1hg}1thpllllses the old colza-oil hurners have beenm::;hmagkgd
urners with mineral oil with an extra concentrie wi i . : ced by
lighting. wick without increasing the cost of

At the present time perfected§ colza-oil burmers are constructed in which th
: e

consumpti i : :
§ The Douglass burner or new French burner. obtaineg i: ]lllol(z)fgr:;,ierper unit of light

oil burners. (¢) than in mineral

(2) T cannot find the meaning of this word.
%) This bei ; g M
(%) Thig being the case, the choice between cocoanut and heavy mineral oil depends solely on price,
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Note on letter, No. 1271-183 G., dated 15th July 1895, from the Presidency
Port Officer.

(1) Paragraphs 1, 2, 3.—Call for no remark.

(2) Paragraph 4.—TIt will be observed—page 3, paragraph 8 (a), pages 13 and
14, Table I, page 22, Table VIII, and page 19, Table V, of report—that the difficulties
brought to notice by the I_’residency Port Officer were not lost sight of and only one rock
lighthouse was included in the approximate estimate, viz , Sacrifice Rock. Lights on
Mulki and Sacrifice Rocks must necessarily be more efficient than on the mainland
and the choice of site in both cases merits further consideration. The towers are not
likely to be built for a few years and the state of the sea during the monsoon might
be observed, as, if a landing can be made about once a fortnight throughout the year,
it will be sufficient. I doubt whether the state of the sea alongside either of the rocks
is anything like as bad as at the Bishop Rock lighthouse, off the Scilly Isles, which
is exposed to the full force of the Atlantic, This question does not affect the scheme
to any material extent and need not be decided at once.

(3) Paragraphs 5 and 6.—Call for no remark.
(4) Paragraph 7.— Vide remarks, paragraph 4.
(5) Paragraphs 8,9, 10, 11, 12, 13 and 14.—Call for no remark.

(6) Paragraph 15.—This remark is probably only intended to apply to the class
and power of apparatus (vide page 34 of report).

(7) Paragraph 16.—Calls for no remark.

(8) Paragraph 17.—The light at Negapatam is of the same description as at

A0 _ _other ports. I see no objection to the

* Except that “ Provincial”’ establishment will Presidency Port Officer’s proposal*, neither

PSS IOTC. do I see any advantage except further

relief to Port funds. The light can perfectly well be looked after by the local autho-
rities and the proposed ¢ local ” keepers (see page 11, pavagraph 29, of report).

(8-A) Paragraph 18.—The present light at Cuddalore is at much too great an
elevation and the power is very small (red light). To instal one of the 4th-order fixed
apparatus, which will, if the scheme is carried out, become available, and to convert it
into occulting, is, in my opinion, advisable as the trade is considerable.

(9) Paragraph 19.—1 do not think that the Presidency Port Officer realizes
that to reduce the range at Seven Pagodas would probably result in no saving in cost.
The tower is only proposed to be about 50 feet high and this height is required for the
falling weight which drives the revolving apparatus. The general question of
reducing the ranges of the proposed lights can be considered when the designs are
prepared, but the saving would not be very great, as only one light would be affected
for certain, viz., Point Calimere, and the saving at this station would be small, as the
expense is chiefly in foundations. The usual practice is to enter the ranges in the
light list on the assumption that the height of the observer’s eye is 12 feet above water
level, and this practice should not, I think, be altered in Madras without very good
reason. Up to date the custom in this Presidency has been to place lights at exces-
sive elevations and the advantage of now going to the other extreme is not apparent.
1t should be noted that at Point Divi and Sacramento Shoal I have already suggested
that the heights of the towers should be reduced, but this is because a difficulty about
foundations is anticipated and the less weight there is in superstructure, consistent
with stability, the better.

(10) Paragraph 20.—1 regret that the Presidency Port Officer should consider
that my remarks on the Madras Lighthouse were ‘captious, but I fancy that he is
under the impression that the remark the windows are not properly cleaned
referred to the lantern glazing. This is a mistake, as the remarks, Item B, page 35,
Madras Lighthouse, refer solely to the fower windows. When I inspected the light
the apparatus framing and lantern astragals had evidently not been cleaned for some
time, though they would, no doubt, have been perfectly clean had the keepers been

;}waﬁl that I intended to inspect the light, I was not aware that the light was not
w in ¢

rge of a responsible person,
14
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(11) Paragraph 21.—1f the present Hope Island apparatus is ;
the large two-wick burners may just as well be transferreq with it.m O;‘iga:g iI: Uillgg::
T o not u]ige; - ab(ilut this. This may be sufficient, at al] events, for the Plzesent
I do not think any change is very necessary unless the licht ; ent.
except perhaps as regards burner. e light is converted to occulting,

(11-A) Paragraph 22.—The existing clock-work can, T thi
the Civil Engineering College has recently imported g rhachilgznl;o
The apparatus does not, at present, revolve Properly because the teet
&e., were cut locally by hand and are not uniform,

(12) Paragraph 23.——Call§ for no remark ex cept that ¢
as a guide to mariners should, it is suggested, outweigh faej]

13) Paragraph 24.—Point Divi 1i ht is a i ;
pa,tan(l al)ld difficult to get at. The l?resi%ency Pozl'(tm()gﬁi“:g d(oltgs gl(:}:eS) 4
proposes to maintain also the existing port light at Masulipata %’Y Wheth?r" .
report). This would be extravag.ant and neither of the liéhtg w‘r(mlfihbe page ¥ i
position for the purpose. A considerable expenditure woylq als ﬁu e .the e
on quarters for estabhshment. if the present light at Point Divib i ‘t'o b'e R
proposal is in accordance with Mr. Douglasg’ recommendation 1sImamtumed. Pt
advantage in maintaining the existing light at Point Divyi. ' Sk o g

(14) Paragraph 25.—Calls for no remark,

(15) Paragraph 26.—Need not he considered gt
pensive—vide page 77 of my report on lighthouse OOI?Strﬂx‘;i?gggnd?ﬁz nbi!mytsi are ex-

(16) Paragraph 27.—The Presidency Port Officer has trans iy ﬁna. on.
posed by me. I suggested a 4th-order fixeq light at Vizaga atg : the lights pro-
Railway are developing this port and a decent light shoulq o Patam as the East Coast
in the first instance. I would suggest that nothing };9 dmy Opinion, be provided
temporary lights at these ports. Associateq lights are g
apparatus would be required. =

(17) Paragraphs 28 and 29.—Call for no remark,
(18) Puragraph 30.—If this is the Case * the othor

he efficiency of the light
ities of communication,

one towards providing
Y8 expensive and pew

* See note on Mr. Baddeley’s Memorandum,

will be plenty of changes in establishments without i
ports the keepers are required for signalling anq th;lea];;ggk];or& t many of thege
otherwise have to be pensioned. Pers available who will

(19) Paragraph 31.—This statement should : . ;
The necessary information from the Board of RevéﬁIuet 1;11:;{;1 OI;G I;cﬁlved with caution.
(20) Paragraph 32.—1f the proposed lights o the West goasteen S

the scheme practically falls through. Tt ig uite : are not provided
in the estimate when prepared in detail. duite possible that reductions can be made

(21) Paragraph 33.—The statement to whicl, ¢ ;
exception is, nevertheless, true. T don’t think (;nyh?iPremdency ks ]?Ifﬁeer o
3 Eddystone, Wolf Rock, ?Sd:ﬁsﬁgglif
exercise except the lantern gallery or pedestal Platform, i e Ml s

2. I don’t understand the remark about steamers o ]
with one, or possibly two, exceptions the Proposed stat;
several steamers a vyeek all round the coast and, ag thg ?,t;g;(si are on land. There are
in paragraph 37, railways are being rapidly extendeq AR

3. The additional allowance of £25 for keepers whil
was not mentioned, as it does ot seem necessary tq adopt eve detail of
House, Scotech and French Serv;ce Regulations; ik wlaniic 'y detail of the Trinity
allowance is given except in very special cases, Th )
much less than £25 and no allowances at all upe given for kee In Seotland are very
stations such as Ailsa Craig. per

A, \
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4. T did not go into details regarding pensions but merely entered the wontribu-
tion at the ordinary rate. The Presidency Port Officer probably alludes to an allow-
ance of £18 per annum which is added to a hght—_keepex:’s pay in the Trinity House
Service when calculating pensions, as, if not provided with quarters, this additional
allowance would have been made for house-rent.

Whether any addition of this sort should be made is a matter for Government to
decide. It does not seem necessary, however, to adopt every detail of the Trinity
House Regulations as they have not 'been followed in other respects. Some addition
might possibly be made to pensions in the case of men who have a clean defaulter’s

sheet at the time of retirement.

5. Please see page 9, paragraph 20, and page 22, Tablo VIII, from which it wil]
be observed that compensation for dearness of provisions has been included at varying
rates for all stations except Madras and Calingapatam, where no allowances seem neces-
sary. :

6. T also see no reason to give the present Superintendents anything bevond 3
personal allowance to prevent actual loss of pay. They might, however, be allowed to
draw an increased pension. This would tend to make them more contented without
upsetting the newly-recruited men.

7. Scavengers and water-men should not, I believe, be pensionable, Their pay
may be charged to works or the keepers may provide their own scavengers and water-
men and then there will be no probability of too many of these men being employed,
In this case, the keepers should receive an allowance on the understanding that menial
servants are not to enter the tower or store-rooms connected with it,

(22) Paragraph 34.— Please see page 11, paragraph 29. To carry out the sug-
gestion made by Mr. Baddeley would complicate matters considerably and interfere
with the proposed gradual handing over of port lights to local authorities, Besides,
I do not think that it would iucrease the attractions of the proposed Provineial
service to make men serve for some years on the pay proposed for ¢ Iocal »? keepers,
while it would be manifestly unfair to allow Kurasian recruits for the Provineial
service to absorb the better-paid appointments in the ¢ Local *’ service. It should be
remembered that it is not, as a rule, propused to provide quarters for  Local » (native)
keepers, while the Eurasian recruits for the Provincial service would have to be
provided with guarters or granted an allowance while employed in the Local service.
This would be a source of discontent among the native members of the Local service.
The importance of reserving one service for Kurasians and.th'e other for natives should
also, I think, not be lost sight of. The men in the Provincial service have to live at
somewhat isolated stations, and to mix up two classes of keepers, which would be the
case if Local keepers are promoted to the Provincial service, is not likely to be a
success from a social point of view. In the * Local” service I also would suggest
that a certain number of appeintments should be reserved for Muhammadans.

I do not think a lodging allowance is necessary. The pay of these meén is
proposed to be increased, and the less they are interfered with as regards quarters, the
better. So long as the light is properly maintained, a ¢ Local keep.er may live any-
where within a reasonable distance (so long as @ man turns up for his ‘_"qu regularly
I should say he lived within a reasonable distance) and the local authorities should be
required to see that the light is properly maintained. It rules. are made laying down
a certain minimum radius within which a keeper must live, respectable men who have
houses of their own will not come forward. When once the local lights are in order,
I would suggest that they should be handed over to local authorltleg, under certain
conditions as to maintenance, as soon as possible, wherever such authorities exist.

Laragraph 36.—Please see page T, paragraph. 16, of report. "I on]
propcfi?i) to pr(t)qvi({e inspecting officers similar to the Trinity House Superintendentz
and would submit that the present lighthouse mechanic 1s competent for one of these
appointments. 1f not, I should say that the sooner his services are dispensed with
the better. His duties are proposed to be strictly hmlted_and he will be better
emploged than spending half his time kicking his heels In Madras without any
specificd duties. I see no advantage in making the mechanic Superintendent of the
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Madra{slf,{.ght with another Supgrintendent to @ake his pl.ace when' his, services are
required else where. 1t would 51'mply mean divided aut:horlty and no responsibility, as
was apparently the case when I inspected the Madras ll.g!lt—ge? paragraph 20, It is
necessary to have men constantly paying unexpected visits to lights in order to keep
" the keepers up to the mark. .

(Signed)  F. W. ASHPITEL,

26th July 1895. Exccutive Engineer.

OrpEr—No. 245, Marine, dated 8th April 1896,

The question of improving the coast lights of this Presidency has engaged the
attention of Government for some years past. In G.O. No. 318, Marine, dated 10th
August 1895, Mr. F. W. Ashpitel, who had recently studied light-house construction
and illumination in Europe, was deputed on special duty to inspectall the lights along
the Madras Coast, and report on their suitability or otherwise, their position, and the
structures from which they are displgtyed. His enquiries were to extend to the con-
sumption of stores, and the organisation and housing of the establishment.

2. The report recorded above has been submitted in compliance with these orders,
It is, in the opinion of His Excellency the Govemor in Council, a very complete and
exhaustive document, and merits the thanks of Government which will be conveyed
to Mr. Ashpitel through the head of his department.

3. It embraces the following proposals :—

(1) The division of lights into * Sea ”_ and ‘“ Port”’ with the object of—

(a) gradually handing over those lights which are not required for general
navigation to local authorities, such ag Conservancy Boards, Landing
and Shipping Dues Committees, &c., under certain conditions as to
maintenance ;

(8) levying dues on the shipping for those lights which are useful for
purposes of general navigation.

(2) The complete re-organisation of the light-house establishments, the
provision of proper training for the men, and suitable house accommodation where
necessary. R Asaah g

(3) The improvement bf existing lights and the introduction of new ones,

4. His Excellency the Governor in Council doubts the utility of the proposed
classification of lights, and is mot inclined to agree in the suggestion that thejr
management should be handed over to local bodies. Tt is considered essential that the
management and control should remain with the officers of the Marine Department.

5. The proposal for the levy of special dues on shipping for the use of the lights
is also, in the opinion of His Exeellex_lcy n Councll2 open to grave objection, and he
does not at present see his way to taking the requisite steps to give effect to a mea.
sure of this kind.

6. The probable expenditure necessary for the improverent of existing and the
construction of new lights is given as Rp. 8,80,000. Of this sum, the proposed
«Bea’ lights absorb Rs. 8,00,000, of which Rs. 2,08,000 are for eight new sets of
apparatus, Rs. 4,56€,000 for improvements to existing towers and for new constructions
and the balance for contingencies and Public Works supervision. The annual cost
of interest, Sinking fund and maintenance for ““ Sea ”’ lights is estimated at Rs, 1,30,000,
and Rs. 15,000 is the cost of maintenance for ““ Port ”” lights, or a total of Rs. 1,45,000
per annum for the maintenance of a total of 32 lights. To meet the capital cost for
¢ Sea” lights it is proposed to raise a loan of 8 lakhs of rupees bearing interest at 31
per cent. and to meet the annual charges for interest, Sinking fund and maintenance
by the levy of light-house dues on shlppln_g. As stated above the proposal to raise
funds in this manner does not commend ifself to Government. It thus remggns to
consider how the requisite funds can be obtained,

A
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7. Tt is observed that the annual surplus from the Madras Port fund is under
existing orders, handed over to the Harbour Trust Board. As the harbour will
shortly be completed, it may be possible todivert these monies to the light service.
The contributions for the past five years have been as follows :—

RS.
1891-92 50,000
1892-93 65,000
1893-94 ARG s UAONEIRE T L e tonagigiial Y
1894-95 LIRS LA sdnar S 3 e v Ton g g
1895-96 : 44,075

|

Total .. 8,53,037

——

or an average of Rs. 70,000 per annum. As however the contributions for 1894-95
and 1895-96 are liable to be disturbed by adjustments, which have not yet been
decided on, they will be excluded in fixing the average and the figures for the previous
three years alone taken into account. The average thus arrived at will be Rs. 45,000.
In addition to this amount, Port funds already contribute Rs. 55,000 a year for the
upkeep of lights. There would thus be available a sum of Rs. 1,00,000 as against
Rs. 1,45,000 required. The distribution of the amount estimated for « Sea ” lights
would be as follows on the supposition that the money required for construction is
raised by loan :—

RS.

Interest at 34 per cent. on Rs. 8,00,000 28,000
Sinking fund 19,500
Maintenance of lights ... 82,500

Total ... 1,30,000

8. The question of raising the requisite funds will be considered hereafter in
the Financial Department. It is observed that the total balance (Government securi-
ties and cash) at the credit of Port funds on the 31st March 1896 is estimated at
Rs. 6,73,000. Of this amount, Rs. 2,39,000 appertain to the port of Madras and may
be left intact. The accumulated balances of the Eastern and Western groups may
therefore be taken at Rs. 4,34,000 which could, if the funds of these two groups were
amalgamated, be utilised, if necessary, for starting Mr. Ashpitel’s proposals for light-
house construction and illumination. There will still be required a sum of Rs. 3,66,000
to complete the scheme. It will not be wanted at once and, meanwhile, it may be
assumed that further aceretions to the surplus balances of Port funds will continue.
It may thus not be necessary either to raise any loan or impose light dues. At all
events the matter is not one which
requires immediate action. If no loan is
raised there will be a saving of Rupees
47,500 * in the estimated annual expen-
Total ... 47,500 diture of Rs. 1,45,000 for maintenance,

———  &o., of both sea and port lights, and the
Rs.  sum remaining to be provided for mainten-
- 82,500 ance alone will be Rs. 97,500 t only.

YR 9. His Excellency the Governor
Total ... 97,500 in Council now proceeds to pass orders
on the detailed proposals made in Mr.
Ashpitel’s report.

Paragrpah 8 (a)— Mulki Rocks.—TFor the reasons advanced by the Presidency
Port Officer it is considered that a somewhat stronger light on the main land must be
better than a weaker one on the rocks.

(6) Sacrifice Rock.—For the same reasons, the proposal to place the light on

Cotta Point will probably be best.

(c) Aleppi—The proposal to increase the speed of this light so as to make
one revolution in two minutes is approved.

BS.
* Interest on proposed loan of 8 lakhs. 28,000
Sinking fund ... . 19,500

t Maintenance of sea lights ...
Do. of port lights

15
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(d) The light on Tangacheri Point is approved as part
and the question of addressing the Travancore vaernmen f?:ga(i)fx tcl)le gf:‘?l'al, seheme,
the charge will lie over for the present. Incidence of

(e) Point Muttum.—An increase to the power of th ; ?
thick weather should be made. The present four-wick burngry(;tsu; ;;%ht gu‘flng
the Presidency Port Officer, be used with one of the new third (;rder ﬁgii e bbY
before doing this, the ventilation should be improved. ghts, but

(f) Manapaud.—The installation of a third order flash 1i
Point should be taken_ in hand at once. The requisite plans anlgegttir(:ll;tlggana%%d
prepared by the Public Works Department in communication with the Presv? (; b
Port Officer and Mr. Ashpitel. 1eney

(9) Pamban.—The class and power of apparatus of thisli :

sufficient. 1slight are considered
(h) Point Calimere.—The new light recommended at this position i .

suitable, but its installation is not a matter of urgency. Postiion 1s considered

Negapatam.—The proposal to increase the power of the Neo -
whiceh is a land-fall light for vessels from the Strait Settlements, is ap;{;(?g:;?m i

(¢¥) Seven Pagodas.—The new eighteen mile triple flashing light i
approved. The details of height and position of the tower will %e 1\?rorklx)elt’iop(?sgdbls
Mt. Ashpitel and the Presidency Port Officer, and an estimate submitted with the least
possible delay. The matter is one of urgency,

(/) Madras.—No alterations are required here,

(k) Pulict.—The proposal to utilise the present Hope Island light at Pulicat
is approved.  The existing burners are, however, in the opinion of the Presidenc
Port Officer, sufficient, and this opinion is accepted. The question of porvidin &
occulting shutter can be deferred as proposed. By

(1) Armeghon.—The present apparatus is reported to be suffici t s
recommended that the range be increased to 15 miles, when the Weathezfa Il}s’r:il;:vltbls
installing a three-wick burner. This recommendation is approved. The present;:iock
work should be repaired at the Workshop of the College of Engineer i i
1f not, it should be renewed. i 5 i B0y

(m) Point Divi—The existing light is reported to be very ineffici i
to wrong location. A new light from the False PoIi)nt near the sea is reecolgigxrg:dg
This is approved, but the choice of sité will require very careful consideration by the
Presidency Port Officer. The efficiency of the light as a guide to mariners slilould
outweigh disadvantages of communication from the mainland,

(n) Hope Island and Vakalapudi—The lights at these pla

installed to mark the dangers to navigﬁtion off the gaeramento Shopal c:ildhaggdél,)::q
Point, and to light the approaches to Cocanada. The existing light at Hope Island is
said to be inefficient. It fails to cover the Sacramento Shoal, while that at Vakala (11“.‘
appears to be sufficient, but its range requires increasing to about 15 miles by instalriillll x
a three-wick burner during misty weather. It is said that if a new eighteen mil

light be installed on the mainland opposite Sacramento Shoal, the ranges of the t 5
lights will cut in 30 fathoms off Coringa, and the approaches to Cocanada wil] be eﬂiZiO
ently lighted. This proposal is approved. The question of the best site for th.
permanent light is under consideration and should receive careful and very earle
attention, Meanwhile, arrangements have been made for the exhibition of a tem orary
light opposite the Sacramento Shoal. porary

(o) Santapilli Rock.—The existing light is 6 to 7 miles from the shoal. The
proposal to instal a more powerful burner is approved. The ventilation of the lantern
should also be attended to. The Presidency Port Officer points out that any attempt
to mark the shoal by a light would involve quite a prohibitive expenditure, havin {)u
view the tonnage of the shipping that could be expected to contribute. ; g

(p) Kalingapatam.—This light marks a reef of rocks which extend about half
a mile seaward. A new fourth order occulting light has recently been installed here
and nothing further is required, :
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Paragraph 9.—Mr. Ashpitel here gives his reasons for recommending lights of
the flashing type in preference to fixed or occulting lights of a corresponding order.
There seems no doubt that the flashing lights are to be_preferred for landfall lights,
if they can be afforded.

The suggestions made in Mr. Ashpitel's notes of inspection should be care-
fully considered by the Presidency Port Officer and, subject to the special orders

given in these Proceedings, carried out in due course wherever practicable.

Paragraphs 10 to 21.—This portion of the report is taken up with discussing
the present and proposed organization of establishment. The recommendations made
may be thus summarised. The whole establishment to be re-organized, and two sepa-
rate services formed for ““Sea” and for ¢ Port" lights, respectively,—the former to
bea ‘““Provincial ” service and to consist of Eurasians on higher rates of pay ; the latter
a ¢ Local ” service with natives on lower rates. The men forming the Provineial service
to be either carpenters or mechanics, and the men of both services to be specially trained
for their duties. To supervise this establishment two inspecting officers are to he
appointed—one for the East and the other for the West Coast ; these men to be properly
qualified mechanics, who have received a special training and have actually had
charge of a light. ~As regards the educational qualifications of the light-keepers, it is
not considered necessary to insist on more than a knowledge of reading, writing and
arithmetic, sufficient to enable them to keep the requisite store-books and journals,—
the great desideratum being reliable working men. Tables 1T and III give the rates
of pay proposed for the two light-house services, and table IV shows the rates given
in the Trinity House and Scotch Services,

10. His Excellency the Governor in Council is satisfied as to the necessity for
an early re-organization of the light establishments of the Presidency and is willing
to consider proposals based on Mr. Ashpitel’s scheme. The Presidency Port Officer
will accordingly submit a proposition statement in the prescribed form to show the
financial effect. The question as to dividing the establishment into a Provincial and
Local service cannot be accepted at present. Meanwhile the men can form one body
of various grades, the higher of which would be posted to those lights which are most
important and have the most complicated apparatus. There seems no reason to
suppose that men of the requisite qualifications cannot be obtained. It is possible
that suitable recruits can be drawn from the Lawrence Asylum, or the Industrial
school ; or that the President of the Eurasian and Anglo-Indian Association may be
able to afford assistance in the selection of men. The Presidency Port Officer will
institute further enquiry on this point and will carefully consider the measures
requisite to give effect to the proposal for the training of the men in the duties
which they will be expected to perform. Some latitude as regards examination rules
will be allowed, but a certain educational standard is necessary to attend to corre-
spondence and maintain the requisite forms and store accounts.

11. The Presidency Port Officer agrees generally with the adoption, as proposed
by Mr. Ashpitel, of the Trinity House system of maintenance, altered to suit local
conditions, but suggests alterations in detail, and is at variance with that officer on the
proposed method of inspection.

12. The Presidency Port Officer’s proposals as regards the inspecting officer are
not considered feasible. The men to be appointed under Mr. Ashpitel’s scheme
would be superior mechanics only, and their inspections would be merely of a tech-
nical character, and would ensure this portion of the duty being properly attended to,
instead of being much neglected as under the present system. But the existence of
these inspectors would not interfere with the responsibility of the Port officers, which
would continue pari passu. 1Tt is quite possible that a somewhat higher rate of pay
than that proposed may have to be given for properly qualified inspectors, hut on the
other hand, if all the men, instead of being divided into two separate classes, are
brought on one scale, it will be possible to secure a satisfactory flow of promotion on
lower salaries than those proposed by Mr. Ashpitel. The question should be further
considered by the Presidency Port Officer in drawing up the proposition statement.
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13. His Excellency in Council has also considered Mr. Baddeley’s notes of his

tour in some of the Australian Colonies. Asg summarised by Mr. Ashni
mendations made are as follows :— y pitel the recom-

(a) to reduce the power of (Port) ¢ Loca] ” lights in this Presiq i
to make them more or less automatic and thus save establlislrll;{,;?. if
)

(6) to effect a saving in the cost of oil by usin ovdinary j50° :
chased in the local market. i 3 +d kerosine pur.

14. Seeing that the proposals made under ( @) are not generall
with those brought forward by Mr. Ashpitel which have already been approved. |
is not necessary to discuss them. As regards (b), however, it seems wor‘thp dfe y 1t
sideration whether, as suggested by Mr. Ashpitel, some economy cannot be e§ect 30{)1-
the use of cocoanut oil, which is said to be not only safe but suitable, The ue : b g
thus resolves itself into one of cost. The Presidency Port Officer will cauSe‘la estion
of experiments to be carefully made at Madras with both cocoanut and miner:frliels
and report the result as to (1) illuminating power and (2) cost. oA

Y 1n consonance

15. The general question as to the supply and distribution of of] ig also one of
great importance, and should be considered by the Presidency Port Officer whoO
attention is called to the remarks in paragraph 7, appendix A of Mr, Ashpitebg g :te

16. There are several other useful suggestions for im rovement gcat
appendix A. They cannot be dealt with in detail at pI:'esent, but thet;res(i(t)llllll.gubh
kept in view, particularly when the estimates which have to be prepared come forwarg
for consideration. Meanwhile, Mr. Ashpitel will be requested to compile g Manua]
for the guidance of the mechanic inspectors and light- keepers. This, if translateq
into the vernaculars, cannot fail to be of great use to the light establishmentg, gene
rally, and will tend to secure a more methodical and intelligent performance of.dut:
for the future. g

17. The question of lightning conductors raised in paragraph 10 of appendix A
is one upon which further information seems desirable. Mr. Ashpitel’s remarks wi]]
be communicated to the Seeretary of State in view to the highest authorities op the
subject at Home being consulted.

18. The question of meteorological observations referred to in paragraph 12
though important, is not pressing. A few simple instructions for the guidanee of the
light establishments may be embodied in the Manual Mr, Ashpitel has been asked
to prepare.

19. In G.0. No. 1000, Financial, dated 17th November 1894, the powers of the
Presidency Port Officer to sanction  new works ”” and ¢ repairs ” were raised from
Rs. 500 to Rs. 1,000 in each case. His Excellency the Governor in Council con-
siders that, until the lights have been placed on a proper footing, it is undesirable that
any local sanctions for new light-house works should be accorded. The Presidency
Port Officer’s power in this respect will therefore be held in abeyance, but he wiil
still be authorized to sanction petty repairs up to a limit of Rs. 500. Care will,
however, be taken that no work is carried out that contravenes the general principles
approved in the present Proceedings. Orders will issue in the Financial Department
modifying the Presidency Port Officer’s powers of sanction accordingly.

20. The proposal to adopt suitable designs for quarters for the different classes
of establishment is approved. The design recommended for the proposed ¢ Pro-
vineial 7 establishment is the sa +e as that adopted for bandsmen’s quarters, Tt wil]
be forwarded to the Presidency 1 -+ Officer for opmion as to its suitability for the
better class of light-keepers. A cu,, of the standard design for police lines will also
be forwarded for remarks as to its suitability for the lower classes of establishment.
It will be necessary that in exposed situations, the buildings should be constructed

R ; with substantial materials. There seems

Vide G.O., NQ. 318, Marine, dated 10th | reason why the prohibition * in regard

August 1894, to alterations to existing buildings should

be maintained any longer. It will accordingly be withdrawn, but no new buildings
should be provided until a final decision has been arrived at as to standard plans,

v
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21. As regards the agency by which the work in connection with light-houses
is to be carried out, there seems to be no reason why the ordinary Public Works
establishments should not undertake it if proper working drawings, which Mr.,
Ashpitel will see to, are supplied. '

22. In a separate letter Mr. Ashpitel brings to notice the inadequacy of the
allowance granted to him, while engaged in. the special duty of which the report
recorded above is the outcome.  Considering how thoroughly this duty has been per-
formed, and the important results to Government likely to follow, His Excellency the
Governor in Council eit‘fi()f opinion that a substantial recognition of Mr. Ashpitel’s
labours should be granted.” An honorarium of Rs. 1,000 from Port funds will accord-
ingly be recommended for the sanction of the Government of India.

: [Here enter No. 246, Marine, dated 8th April 1896.]
it (True Extract.)
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LS , 45"%% Secretary to Government,

To the Presidency Port Officer, with plans.
,, the Chairman, Harbour Trust Board.
,» the Accountant-General.
» . 'W. Ashpitel, Esq., through the Chief Engineer,
) Public Works Department.
,» the Public Works Department.  /
,» the Financial Department. - | / }
,» the Hducational Department, N

/ ¥xd. T. K. Narayana Aiyangar.
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