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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 Gov-
ernment, dated Madras, 22nd June 1895, No. 20 W.
. , With reference to G.0., No. 818, dated 10th August 1894, I have the honour to
‘ ; : forward herewith a report on the lighthouses 1n the Madras Presidency.

et

ENCLOSURES.
REPORT ON LIGHTHOUSES IN THE MADRAS PRESIDENCY.

1. 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 subjeet of first importance, I would beg to suggest the desirability of
«jmproving 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 distinetive 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
« g coast light. The object in establishing a coast signal light is either to indicate to
¢ the maggner the landfall he has made—and with as much certainty by night as by
“ day—or to reliably mark some hidden danger. It thergfore becomes a matter of the
¢ utmost importance to 1mpress 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, either ashore or afloat”’ o AT e ¢« 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 sanc‘gloned
« for cach establishmeént and insufficiency of ventilation, but to the restricted dlr_nen-
¢¢ sions of the optical apparatus » ., “Invery clear weather the better lights
« gre frequently visible at the limit of the range due to their height above the sea-
¢4 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 thraeantea® g 8u0 oow e e “ With
¢ 5 view to increasing the intensity of the lights, a_nd 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
il, the adoption of illuminating apparatus of larger dimensions at

¢ of heavy mineral ol ! Cosiit s
 gtations where the light is to be maintained throughout the year, and where 1t 18 of

¢ direct service to steamers and other vessels pas-siug up and down the coast (_1urin.g
¢ the south-west monsoon. Iam decidedly of opinion that a flashing or occulting dioptric
« gpparatus of the 2nd order or 700 m.m. focal distanee, 18 the smallest that should
« bo adopted for such lights. For some of the more 1m;301tant landfalls an apparatus
¢« of 1330 m.m. focal distance should be adopted. The 4th order ampparatus of
« 950 m.m. focal distance is an efficient gize for the 1“115111118/61011 of pOI“fES a.nd
« entrances of small rivers where the light is not directly required for the navigation

 of the coast.”
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2. This condemnation of the system of placing port lights on high columns and
calling them sea-lights, in spite of the fact that, when the atmosphere is impaired,
their rays have no chance of reaching the horizon, is nothing new, for, in P.M.G.,
No. 36, dated 14th November 1867, Marine Department, a letter from Messrs. Chance
Brothers is printed from which the following is extracted :—

“We are of opinion that the range of visibility respectively appropriated to the
“proposed lights by the Superintendent of Marine at page 15 of the printed docu-
“‘ ments, are in general considerably too great. The extreme distance at which fixed
“ dioptric apparatus of the 4th and 6th orders can be seen, in a mean state of the
‘“ atmosphere, is respectively eleven miles and eight miles, The greater and lesser
“ distances of visibility under exceptional atmospheric conditions of eclearness or

“ mistiness ought mot to be taken into account in determining the order of the
‘“ apparatus to be employed.”

‘ whether, on the other hand
““ effect to the stipulations.”

3. As regards the desirability of generally improving the lights of this Presi-
dency it seems unnecessary to make further remarks. Thirty years ago Messrs,
Chance Brothers brought to notice the inexpedience of installing 4th order fixed
apparatus as sea-lights and Mr, Douglass reiterated Messrs. Chance’s remarks in
1890. If the opinions of Messrs, Douglass and Chance, which have not been accepted,

have needed any proof, it has been signally afforded by the disastrous wreck of the
Lanark,—and I can but echo those opinions.

4. It may be worth while, however, to give a few typical instances in which
lights of insufficient power have been installed -—

(@) The present light at Hope Island was installed as recen
new 4th order fixed a

» apparatus of larger dimensions can be selected to give

tly as 1893, when a
. . The Sacramento
ght is supposed to mark, is distant some 14 miles

weather is very clear, has a range of only 12
As happened in the case of the Lanark, therefore, a ship may be ashore

on the Shoal before sighting the light. This apparatus was installed in direct
opposition to Mr. Douglass’ recommendation with the idea that two dangers could
be guarded by one light of insufficient power exhibited from a tower whose location is
unsuitable for either,

(b) Another instance is at Manapaud Point, where a
with a range of about 7 miles is supposed to guard dangers which extend from 10 to
12 miles from the point. In this case the light does not even show over the whole
sea-horizon and a ship might be ashore near the point without the light being seen,

(¢) Mangalore light is an instance of a port light with a range of about 12
miles installed at an elevation of 240 feet, corresponding to a range of 22 mileg,
This light is one of those against the installation of which Messrs. Chance protested
thirty years ago, as it is only under exceptional atmospheric conditions that the
light reaches the horizon. The brightest part of the beam, in an org ‘nary state of
the atmosphere, is of no service to the mariner, being wasted in the ajy (
Appendix A, paragraph 2),

9. Assuming that the necessity of improving the sea-lights in this
does not admit of further argument, the question of what new lights are 1
the efficient lighting  of the coast has to be determined, Fortunately,
of Madras the atmosphere is very much clearer than in Europe and ther
sity for the installation of lighfs of great power. Some two vears
double flashing apparatus (lenses only) was obtained from Engl
Madras lighthouse ; before this. apparatus was placed in position,
determined and, after its exhibition, the light-keepers at Pulicat v
note in their log book whether the new light was always visible
The result of these observations was that the new light,
candles, was, during the months O
except at intervals of a few hours,

small port light apparatus

See also

Prcsideney
equired for
on the coasts
¢ 18 no neces-
ago a 3rd order
and for the new
ifs intensity was
ere instructed to
from that station,

with its intensity of 18,000
ctober to March 1894, visible at Pulicat every night

and, in many cases, of only a few minutes at a
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the rock, would guard this danger and be useful as a landfall light for the ports of
Tellicherri and Calicut, the existing lights at these stations being relegated to their
proper duty as port lights,

(c) South of Sacrifice Rock the existing light at Aleppi, maintained by the
Travancore Government, is of sufficient power. It guards no danger but is useful as a
3 ? P o, o]
guide to the natural harbour or refuge south of the lighthouse.

(d) The next danger to navigation, south of Sacrifice Rock, is the Tangacheri
Reef distant 2 mile south-east from the point of the same name. This reef and the
detached rocks near it, stretch from the south of the point 3 miles to seaward and 7 miles
north, and is a distinct danger to navigation. An 18-mile triple flashing light, which
would also serve as a landfall light for the important port of Quilon, is required. A
light here is much needed as, in its absence, ships are likely to pass the port owing to
the necessity of giving the rocks a wide berth. There has’ been correspondence with
the Travancore Government about a light at this point and, when I visited the Aleppi
lighthouse, the Commercial Agent informed me that the British India Agents had
recently complained that, for want of a light, steamers making for Quilon at night
have great difficulty in finding the place and often miss it altogether, going 10 to
20 miles beyond and having to return at a loss of time and money. The question
of a light at Quilon (Tangacheri) has previcusly been raised (vide .0., dated 13th
November 1894, No. 443, Marine), but was dropped as the Travancore Government
wished the British Government to construct and maintain the lighthouse as being
more likely to benefit Imperial navigation than the shipping of any port in the State.
From the information given by the Commerecial Agent, however, it seems evident that
a light on Tangacheri Point would benefit the shipping at Quilon, but, as a sea-light
is required in the interests of general navigation and the cost of construction and
maintenance can be met from the proposed light dues, any difficulty regarding funds
1s removed. This question of funds, apparently, was the real cause why the proposal
was dropped, and, as this objection will be met if the proposed light dues are collected,
there seems to be no reason why the exhibition of the light should be postponed.

(e) South of Tangacheri there is no special danger to navigation up to the
Crocodilé Rocks off Point Muttum and the existing light there is sufficient. It would
be better, however, to increase the range to 18 miles so as to show beyond Cape
Comorin, and this can be done by using a 6-wick burner in misty weather.

(f) Between Cape Comorin and Pambam the chief danger to na
shoal off Manapaud Point. As mentioned in paragraph 4 (b)
on Manapaud Point is very unsatisfactory ; it does not show ove
and has not sufficient power to reach the dangers it is suppo
very clear weather. An 18-mile double flashing light is suggested to guard the
dangers and to serve as a landfall light for the port of Tuticorin.

(9) The existing light at Pambam can be retained as g port light ; vessels are
said not to attempt to pass Pambam during the night,

vigation is the
the existing red light
r the whole sea horizon,
sed to guard, except in

(&) Between Pambam and Negapatam the shoals off Point Calimere and Nega-
patam are dangers fo navigation which are not properly guarded by the existiy
lights at Point Calimere and Negapatam. The former i
light exhibited from a mast, and a glance at the chart will show how insufficient itg
range of 6 miles is. An 18-mile revolving light at Point Calimero will, with the
existing light at Negapatam, efficiently light this part of the coast, The new light
will be of great service to steamers from Ceylon and to the small craft which, navigate
Palk Straits, From a steamer’s bridge the range of the proposed light will be 19 miles,
(?) Between Negapatam and Madras no sea-lights appear to be nece
to guard the Tripalur hegf off Seven Pagodas. The preseﬁt light at sevsz?lrﬁ;ggg:
is a 4th-order fixed red light of small power, exhibited at an elevation of 119 feet
corresponding to a range of 17 miles. The light is very inefficiont and the building
unsuitable. An 18-mile triple flashing light is suggested and would be most useful

(e} e )
to coasting and other steamers, especially the direct line from Negapatam to Burma,
on,

(/) The existing light at Madras requires no alterat;

ting
S a G6th-order (red) port

~—

|
:.!

2 2y

)
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igation i licat Shoal, which
v fadras the first danger fo navigatiou is the Pu §

B e Tight, guards sufficiently well. It would be
: isting light, with the new Madras light, gue heiantl i
i)]]e(itfaflﬁ:ﬁgexre%-, fo increase the range to 13 miles by suba'tltutlngf :nla Yécl;lill):;ner
when the atmosphere is impaired. The present light has a range o y ;

({) North of Pulicat is the Armeghon Shoal, which r11§1 guaxr izgni)yat;l;af:ggmigs
th-order revolving light with a range of 14 I}lllcsi) / I(Za,lll)ino o e e
s.ufﬁcient, but the range may be increased to 15 miles by ins g
when the weather is misty. :

(m) North of Armeghon o lights are necessary up tlo ?hg mg:lghloflg;tgs;sg
river. The existing light at Point Divi is very lnefﬁclenltl, _ igltllltt, l‘ivablegtz v
at too great a distance from the sea, thereby rcn@cmng the %g12 iRt
by the haze which often hangs over the Jand. The range (]). s i s
the False Point, and vessels coming from the south arfa tlg eli Mool 8.y
strong and variable current and might be ashore before 1? htsshould s e
appax%ntlv. often happens in the case of native craft. A n'elw %d Ol.ﬂv i i
from the False Point near the sea. The height of the EO}& u; n'ebove B
a range of 16 miles, when viewed from a height of lo]deeb a e . ,ran"e B
will be sufficient for native craft, but the power shou . }?:Sﬂ orealt T e
18 miles when viewed from a steamer’s bridge. With the prd1 o S e Tk
False Point, the existing light at Point Divi can be dlscolntlnuge,eﬁ.i(}iem]y Rohtod
to Masulipatam will, with the proposed port light at that place,

(n) North of Masulipatam the next dangers to naw‘ga(';lon a;ea:]%etia]cirgﬁelgﬁ(;
Shoal and the dangers off Gédévari Point. To mark the;ﬁ k?fgerdi o 0§
approaches to Cocanada, the lights at Hope Islland and Va I(xldpl(li By e e
As pointed out in paragraph 4 (a), the existing light at Hope Ss an 5D S}hoal, i
as 1its range of about 12 miles is insufficient to cover .the acram B0 ShaFe it
existing revolving light at Vﬁ}{alap%dl 13 liutf;ﬁe:]eel:-t’d E;xlf;l gltfn i{l‘:;gv?re:tl;hzr SARoRemRay
5 mile installing a 3-wick bur T.

t108 if)i(l):tliglhdt (lfnr-l;;; abw}'re:slel’s britZige) is installed on ;tjl(])e iI'na.}ilnla.nd (i)fp;gg;‘gigS:czzrge?ﬁz
S ranges of the two lights wili cut in ‘“ athoms o d -
:gﬁ?lazl}:gs to gocanada will b?ﬁ eﬂiciTntly h;ghfted. dq:;il(l)(:l Sneev;'nllllgt};ltbgm: blt):i'::lhlg;eg
§ ile light > 1f sufficient ood founds . '
oy i Igéfw'ollfghg}?ﬁzsﬁ(*ight may be g’uﬂ‘lg'cicnt for a range of 16 miles Wlflerlx 8v1ev§rled
?;ga)iim;yvesscl’:s deck, but the power should be sufficient forP a !t.;an(’)%fei}c :r ori(rilx]]lallfs

hen viewed from a steamer’s bridge. ~The Presidency Lore Lt F oeieal nyl'
W(r ested a site tor the new tower at Thirtlamundi, distant sorlnihsm e
gizgameﬁto Shoal.  This site is, however, very m_accesstlble ail)li(viqi Oeri'eon ; fuxsther
water available. The Kxecutive Engincer, Goddvari Wes ﬁrgl = i;lﬁni,tely i
reference, reports that the proposed site, opposite thehs (?nf,ormation 0
and wore accessible, but, before anything is settled, further 1

is necessary.

(0) North of Vakalapudi the next danger to ge_neral' nav%getx(t:%n,ms;}gggﬁzli
coast of the Madras Presidency, is the Santapilli Rock lymgts&m:le bl S
the existing light. This rock is described as one of the n:los z:” fter A M
the mariner has to avoid in the Bay of_Bengal; therekls neiI];e e T
and, during fine weather, the sea is said not to brea h9bited Panen iy B i)
an’-order apparatus is barely. sufficient and, as 1t 1s exhi o e i
it would be bettcr, in misty weather, to install a n;;)re Es A s
ensure that the light shall reach the horizon as 91 enexwpt B S
burner is installed the range will be increased to 17 mi gs,us in[; eass oottt
nary weather when a mariner should be extremely cabu 10 i T oered sfhor S
Theyventilution of the existing lantern requires to t:i nci(:l s
present the light-keepers find great difficulty 1n main 8

1 power of the existing burner.

(p) The only other light prop

; ¥ -order oc
Kalingapatam, where a new 4th-or Eoni drt Cas bt 40
This l%ggt is said to be useful ‘for steamers from Madra y

marks a reef of rocks which extends about 3 a mile to seaward.

-light is at
osed to be classed as a sea-lig

i icht has been recently installed.
culting light ha g

P]
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9. It will be observed that.the new lights proposed to be installed are all of
the flashing type as recommended by Mr. Douglass. To install any other class of
lEght would mean a needless waste of light and money, as these lights are about eight
times more powerful than fixed or occulting lights of a corresponding order, with
the same cost of maintenance. The flashing system has now been universally adopted
as being the most efficient, easily maintained and easily identified, and. as Mr. Doug-
lass remarked in a paper read at a meeting of the International Maritime Congress,
“the language of mumbers is a universal one and 4 to 14, indicated by flashes,
“ conveys an identical meaning to the master of a Lhinese junk, the captain of a
‘“French chasse marée, or the skipper of a North country whaler.” Jf he had
thought of India, he would no doubt have included the British India skipper
and the masters of the native craft which navigate these waters, as there is no
reason to suppose that they are one whit inferior in intelligence to those he did
mentlon. It is proposed that the new lights shall have three characteristio
distinctions, viz., one, two, or three flashes, separated by intervals of darkness, a
group being followed by a comparatively long eclipse ; they are all of the same descrip-
tion as the new Madras light and are at such distances apart as to fulfil the condition
fixed by the Fretich Administration that no two lights of the same character should
recur at intervals of less than 80 miles. To identify one of theso lights, the
mariner will only have to count the number of flashes forming a group, and need
not attempt to time the duration of light and darkness,—a matter of considerable
difficulty in bad weather. :

10. A difficulty in the efficient management of the lights of this Presidency is
the absence of a properly trained establishment, capable of taking charge of any
light and having "a practical knowledge of*matters relating to a light-keeper’s duty.
At present, light-keepers appear to be selected at random ; clerks, fishermen, or even
the ordinary cooly, are considered to be quite good enough to take charge of a light
with its valuable appurtenances, and, with the ‘exception of the Superintendents,
the scale of pay is, apparently, fixed on this assumption. There is no central place
where expectant light-keepers can be trained as is the case in Europe, and the result
is, badly managed lights and a staff of keepers who have no idea of discipline and
who fail'to appreciate the importance of keeping their light at the maximum service
intensity. The whole establishment is, in my opinion, wrongly organized, without
proper training and in many cases far too numerous, The employment of g large
number of cooly keepers does not compensate for the want of individual efficiency.

11. The system now in force in the Madras Presidency is to make the Port
officers ex-officio inspecting officers of the lights near their ports; if the light ig
within the port limits the Port officer is the ex-officio Superintendent ; but if the
light is at a distance, a Superintendent is appointed, who is expected to live
at the station, and is under the orders of the local Port officer, who visits the
light at stated intervals. The whole working establishment consists of cooly-keepers
on small pay, whose numbers, apparently, depend on no recognized rule, This
system of managing lights might have some chance of being efficient had either the
Port officers or the Superintendents received any special training ; but, as a matter
of fact, Port officers are recruited from the officers of merchant service and have not
necessarily been inside a lighthouse up to the time they are called upon to take
charge of, and supervise, the lights in their district. With a supervising establish-
ment not necessarily acquainted with the practical working of lights, SUPeI‘intendents
who have had no proper training, who take no watch and do no actual work, and
a number of ill-paid light-keepers who practically form the_ working establishment,
the lights in this Presidency cannot be expected to bfz efficient, and any attempt to
pxaterially improve the lighthouse service must l?e unsatlsfaetory unless the establigh-
ment is reorganized. There is, in the Inglish lighthouse service, no one who corre-
sponds to the Madras Superintendent and the appointment might well be abolisheqd.

12. The following instances appear to support the above condemnation of the
Madras lighthouse establishment :— . :
' (a) At Mutfum, an important landfall light, the establishment consists of one
Superintendent .on Rs. 100, one head-keeper on Rs. 15, one assistant keeper on
Rs.- 9, one assistant keeper on Rs. 8 and fwo assistants on Rs. 7,—a total establish-

=~
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ment of six persons, costing Rs. 1,752 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 light-keeper followed the lead of his superior. :
This important light was, therefore, practically in the hands of cooly keepers ,
throughout each night. ;

(b) 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 is 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 his work, has been.

“appointed. The result is that the cabin and mast is very badly maintained and the:

apparatus is not kept clean.

(¢) At Point Divi, an important light about which there are frequent com-.
plaints, the establishment consists df one Superintendent on Rs. 70, one 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 often absent from the station, takes Rs. 840. None of the men
live regularly at the station, and judging from the log book the light is often in
charge of three men only, the rest being absent in Masulipatam where 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 establishment consists of a head light-keeper on Rs. 12,
and two assistants on Rs. 8 and 7 respectively. Nome 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 explanation seemed necessary as no better man could be obtained for the small
pay sanctioned. The proceedings of the acting Port officer at Mangalore, dfted 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 necessary
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-keepel.r’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 acci-
dental spilling of oil appears to be considerable, with the result 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 n}y
notice during my inspection and appear to show—

(a) that the present establishment is not efficient ; - )

(b) that the working keepers are underpaid and, in some cases, of the wron

class ; e :

(¢) that the poliey of increasing the number of keepers, to make up for want o

individual efficiency, is not successful. : ’
14. I recommend that the whole establishment be reorganised and that two separate
services 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 ’l’atter, of natives on compa-
ratively lower pay. The men forming the “ Provincial service shogld be either
garpenters or mechanics, and both services should be specially trained for their dutu_es.,
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15. The system of managing lights adopted by the Trinity House Corporation may

" be taken as a model for the reorganisation of the lighthouse service in this country.

For lights, such as the majority of the proposed sea lights, the number of keepers in
England, Scotland or France would be two, but, owing to the difference of chmate
and other causes, it is extremely unlikely that lights, in this Presidency, would be
efficiently maintained by less than three men with a reserve to fill temporary vacan-
cies, and for reliefs at a roek station.

16. To supervise this establishment two inspecting officers will be required, one
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 th;zt 1t 1s mamtamed ina substant;al
% condition, clean, and in good order ; also note particulars of any defects and repairs
“ that may be necessary ; but unless it is a case of urgent nec?d, he §hull no? order
“ any work to be carried out until after approval, as provided in section 9, General
“ duties. He shall particularly inspect the lighting apparatus and accessories, and
“ gee that the orders of the Board with respect to .them are carried out. He will also
“ examine the journal, oil book, store accounts, and other records, kept at the
¢ station.”

“ The Superintendent shall also make occgsional visits to the e§tablishment at
‘ night, but not at any stated times or regulgr intervals. He shqu.ld mzmpdmte}y on
‘“ arrival proceed to the lantern; satisfy himself th'(’,l‘l of the efhm_eney of t}1e light ;
“ measure the height of the flame; note the condition of the wicks, their height
‘ above the burner, and amount of char; note the thermometer, and state of ventila-
“tion of the lantern, specially in reference to condensation on the glazing ; and enter
“these particulars, with the name of the keeper on watch, in the qrder boolf pf the
“ station with any other remarks necessary.” These men should in my opinion be
properly qualified mechanics, who have received a special training to fit them for their
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 grdinary 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

- met by the saving of the pay and travelling allowances of the present lighthouse

mechanic, and the travelling allowances of Port officers who will no longer be required
to visit stations at a distance from their ports.

17. The working establishment of each station should consist of three men only
with the necessary reliefs, the headman being styled the * Prineipal hght-ke(‘-per d
and held responsible “ for the oil, stores, goods, furniture, and materials belonging to
¢ the establishment ; he is to see that no waste or embezzlement takes place and that
* economy and good management, consistently with the maintenance of a perfectly good
“light, are at all times observed. He is daily to serve out the quantities of oil and
*“ other stores required, to, Reep an exact account of the quantities thereof received
¢ {rom 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 other stores, on the
* forms provided for that purpose, which are to be made up monthly and delivered,

“together with all other accounts for which forms are furnished, to the District

*‘Superintendent at the regulated periods for transmission to this House.”
*The keepers are to maintain a regular and constant watch in the light room
¢ throughout the night, the Principal taking equal duly with the assistant; the dura-

““ tion ot the watch never to exceed five hours at any period of the yeuar, and when

‘ the length of the days admit, it is not to exceed four. The watches are to be
¢ changed each vight, so that the same keeper shall not have the same watch two
“ nights consecutively.” " ,

The above extracts from the Trinity House Service Instructions indicate the
roposed system. It will be observed that the advantage of the scheme is that each
ght will always be in charge of a competent man, who will be responsible for all that
happens during his watch ; that there will be no non-working men about the station,

~such as the present Superintendents, and no coolies. Each light-keeper should be
. provided with comfortable free furnished quarters, uniform, a supply of oil for
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domestic purposes, and, in the case of isolated stations, should be allowed compensa-
tion for dearness of provisions. Care should be taken to keep a sufficient number of
relief keepers in reserve, to ensure that each man shall get the leave which is his due
and everything should be done in reason, such as the supply of books and periodicals,
to make life at a lighthouse station comfortable. Table V gives details of the exist-
ing and proposed establishment.

18. The proposed ‘ Local service ” is not so important, and the establishment
may be on lower pay and, owing to the simple apparatus in their charge, need not be
so highly trained as the ¢ Provincial service.” All these lights are established where
a Port officer, or a Port Conservator, is stationed and these officers may, as now, be
ex-officio Superintendents, to exercise a general supervision over the lights, see that
the apparatus and station are kept clean, and that the light is properly maintained,
and generally exercise the same control as they now do. They should not, however,
carry out any alterations or improvements in the service of the light, as the proposed
Inspectors can be made available for this purpose. The keepers may be styled
¢ Principals” and ¢ Assistants ”” as in the Provincial service, and may be recruited, in
the first instance, from the existing staff, the number being limited to three for a
light exhibited from a tower and to two for a mast light, a few men being kept in
reserve to fill temporary vacancies. The lights being ordinarily located in towns, no
quarters need, as a rule, be provided, and the pay should include all allowances other
than travelling in the event of a transfer. The provision of quarters for the native
keepers, who may exclusively fill the appointments in this service, is, I am convinced,
unnecessary where there is a town in the vicinity. The men much prefer to live in a
town with their families, and resist any attempt to make them live in quarters where

.they are separated from those of their own caste. The only training necessary for

these men is to be sent to a sea light to learn their duties. Table VI shows the
establishment proposed for each “ Local ” light.

19. As regards educational qualifications of light-keepers, it seems unnecessary,
in either of the proposed services, 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 thing is to obtain good working men, and to insist on a
higher standard of education would probably defeat this object altogether.

20. Tables IT and III give the rates of pay proposed to be given in the two light-
house services, and Table 1V shows the rates of pay given in the Trinity House and
Scotch services. It will be observed that the rates suggested for the Provinecial
service approximate to those in the Trinity House service for Principals, when the
rupee 1s converted } at par and 1 at 1s. 64., while that proposed for the assistants is -
less. This deviation from the Trinity House scale of pay in the case of the assistants
1s suggested as it is thought that, in this country, a greater difference in the pay of
the two classes is advisable in the interests of discipline. The proposed cost of the
establishment does not appear to be extravagant, and, taking the value of the rupee at
1s. 13d. is about the same as that of the ordinary Trinity House scale for two men.
The average annual cost per light will be Rs. 2,220, including inspectors and reliefs,
or Rs. 155 per month for the actual establishment employed at a station—a sum which
compares favourably with present rates, when the difference in the deseription of the
existing and proposed lights is taken into account. The cost per mensem at each of
the proposed land stations is, in fdict, practically the same as the cost of the establish-
ment now employed‘at the new Madras light to which the proposed lights are similar.
If a comparison is made with the establishment maintained at sea lights in Bombay,
Burma and Bengal (vide tables VII and VII-A) the result is considerably in favour of
the proposed scale, the averages per sea light being Rs. 3,680 in Burma, Rs. 4,545 in
Bombay and Rs. 2,793 in Bengal, against Rs. 1,896 proposed in Madras, when cost of
inspection and other local allowances are not taken into account. The above rates
also do not take into account compensation for dearness of provisions at rock and
other isolated stations, but all charges are approximately estimated in Table VIII.

It is suggested that the Provincial service should be entirely recruited by
Eurasians as being more likely to give satisfaction and to live contentedly at the out-
of-the-way places at which the lights are proposed. The President of 3th9 Eurasian



- S8
P
JETes

10 No. 245, MarINE, 8tH APrIL 1896.

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

21. 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 Table III and differs from that now in force by the introduc-
tion of a higher rate for Principals of long service and the abolition of the last two
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 rate’s. The ﬁrs't th
classes of Principals and assistants are proposed to be reserved for lights exhibited
from a tower, and the last class, for establishment employed at mast lights such as
Kundapur, Mulpy, and Tellicherri, where the difficulty inmanagement is Dconsidembl
less. No allowances of any sort will be required for this esta%lishment and quartory;
need not, as a rule, be provided. The cost of the proposed establishment ig ﬂot
excessive and the proposed increase is trifling and can, it is believed, be easily met
from Port Funds, when relieved of the cost of maintainine sea ’]ights I% the
additional establishment now maintained at certain stations C%or signallino' urposes
can be dispensed with and the light-keepers required to do this work in ;dsitign to
their other duties, the cost of establishment will be still further reduced.

22, In Table I an estimate of the probable expenditure required for the improve-
ment of existing, and the construction of new lights, is given, but the amount must be

taken as only roughly approximate as no detailed estimates have bee
but little information is on record as a guide. 0 prepared and

23. For the proposed ¢ Provincial ” lights, a sum of Rs. 8,00.000 is requ
which Rs. 2,08,000 1s for eight new sets of a,tpparatus; Rs. 41,55,000 fo‘le-qil:rx];)i%vgf

ments to existing towers and for new constructions ; and the balance for contin-
gencies and Public Works charges for supervision.

24. The cost of apparatus and machinery is estimated at Rs. 26.0 ig

has been fixed with reference to the act.ua{ amount paid for the,nga pl?fagx?;lst)lii;g
apparatus, and the lists of various manufacturers. The amount howeyer seems large
as the prices quoted in the lists are for complete optical apparatus, while the apparatus
required consists of lenses only, the upper and lower catodioptric prisms being omitted
—an alteration which should, it is thought, reduce the price considerably. How much
of this reduction will be absorbed by tho extra cost of helical or inclined lantern
framing is not known, and it would probably be as well to obtain quotatious from
dli_ferent manufacturers, as a reduction should be obtainable on a large order. The
prices also of English,Scotch, and French lanterns and apparatus vary considerably
though practically equally efficient, so that it is a matter of importance to know:
whether Government is to be tied down to one manufacturer only.

25. As regards the construction of towers, but little information is available
as no towers of the same description have as yet been constructed in this Presidency.
Mons. Allard, late Inspecteur-General des Ponts ot Chaussés, estimates the average
cost of building nineteen third order towers in France at 3,200 francs per métre of
height, corresponding to say, Rs. 450 per foot in India. Accepting this figure in the
absence of more exact data, the amount required for construction, including provision
of quarters and improvements to existing towers, is Rs. 4,55,000),

. 26. The approximate annual cost of maintaining the “ Provincial”’ lights is given
in Table VIII and, including the pay of inspectors, contribution towards pension, and
reliefs, amounts to Rs. 5,500 per light, or Rs. 82,500 for fifteen lights. This esti,mate
agrees fairly well with the actual figures given by Mons. Allard for similar lights in
F'rance, where the cost of maintenance is reduced to a minimum consistent with
efficiency. Ifa comparison is made with the expenditure on lights in Burma Bengal
and Bombay (vide Tables VII and VII-A), the estimated cost of maintenance for
lights in this Presidency appears to be very moderate ; the average cost per sea light
exclusive of light vessels, was in Burma, in 1893-94, Rs. 12,846, in Bengal, in 1893,
Rs. 6,297, and for lights under the Bombay Port Trust Rs. 8,390, These. average&;
however are based on one year’s figures and do not include contribution towardg
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97. If the cost of construction is met from loan funds bearing interest at the rate
of 31 per cent. per annum, and a sinking fund is provided to repay the original cost
in 25 years, the following figures indicate the annual amount required for the mainte-
nance of the proposed *‘ Provincial ”” lights: —

RS.
Interest at 34 per cent. on Rs. 8,00,000 .. ol Il 28,000
Cost of maintenance o a2 82,500

Sinking fund ik a's S i o e 19,500

Total .. 1,30,000

Rupees 1,30,000 may be thought to be a large sum to spend annually on the proposed
sea lights, but such does not appear to be the case, as Burma, in 1893-94, spent
Rs. 1,75,317 on eight lighthouses and three light vessels, Bengal, in 1893, Rs. 2,560,005
on thirteen lighthouses and light vessels, and the Bombay Port Trust Rs. 27,167 on
four lighthouses. In the light of these figures therefore an annual expenditure of
Rs. 1,30,000 on fifteen lights in Madras does not appear to be excessive, especially
when it is remembered that this estimate includes interest on capital, provision for a
sinking fund, and contribution towards pensions all of which are omitted in the figures
given for the other services. :

28. From the figures in the preceding paragraph, it appears that the amount
required to be provided annually on account of the proposed ‘¢ Provineial ”’ lights may
be estimated at Rs. 1,380,000, and this amount is proposed to be wholly met from
light dues. At present the ports on the Madras coasts are divided into groups, and, if
a sea light is established within the limits of a group, the cost of construction and
maintenance is met from the Port funds of that group, though the light is not exhibited
for the exclusive benefit of the ports in the group. The result is that many of the
ports are in debt, and there are no funds available to carry out much needed improve-
ments, while the general shipping obtains the service of lights without necessarily
paying anything towards their upkeep. The imposition of a light due has been
adopted in all European countries, and already Burma, Ceylon, and the Straits collect
dues for the upkeep of sea lights. There seems to be no reason, therefore, why a due
should not also be levied for the lights required for the extended coast line of this
Presidency.

29. The question of a light due has already been qons@dered by Government, but,
in former proposals, all lights were proposed to be maintained from that source. An
important difference in the present scheme is that only lights which are for the benefit
of general navigation are proposed to be maintained from a light due, the ““ Local ”” or
port lights being still maintained from Port funds. This modification of the previous
proposals is in accordance with the usual practice in Europe and has the advantage
that, where Harbour or other Boards are formed, the port lights can be handed over
to them for management along with other matters connected with the port, the whole
expenditare being purely local.

30. In paragraph 28 it was mentioned that light dues were already collected for
lights in Indian waters and from the information available it appears (Se.e :l‘able X)
that the Board of Trade levy a due of 2} pies per ton on vessels arriving at, or
departing from, ports in this Presidency, which, in the natural oouIso of their voyage,
pass near Minikoi island ; the Ceylon Government a due of 73 pies per ton for the
Basses lights ; and the Straits Government dues of 12 and 6 pies per ton according as
vessels pass the whole or a portion of the lights maintained by them. In Burma the
large sum of Rs. 2,54,088 was collected in 1893 under Act IX of 1879 (India)
at the rate of 18 pies per ton of burden.

81. To collect a due of Rs. 1,30,000 for lights in the Madras Presidency will
not, it is thought, be a heavy tax on shipping. = It is estimated that the tonnage of
steamers employed in the coasting trade amounts to 130,000 tons, the tonnage of
foreign steamers to 240,000 tons and of native craft to 40,000 tons. Assuming
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APPENDIX A.

Remarks on Lighthouse construction and management in the
Madras Presidency.

Local Inspections.

These inspections, so far as is possible to'judge, are carried out much too hurriedly. The
Inspecting officer should, as a rule, halt at least 24 hours at the station and visit the light at
night. The present system of rushing out to a light and returning to head-quarters with the
least possible delay is, to a large extent, a waste of time and money.

Construction of Towers.

2. (a) The existing towers have been located and designed without due regard to efficiency.
The idea that a light, however feeble, has only to be exhibited from a sufficiently high elevation
to secure a great range, has been systematically followed in, spite of the fact that the relation,
which should exist between elevation and range, has been more or less accurately determined.
The result is that many of the towers, such as Mangalore and Seven Pagodas, are much too high
for the power of the apparatus and, when the atmosphere is impaired, the light has no chance of
reaching the horizon. To place a light at too great an elevation is to defeat the whole object
of the dioptric system for, as the Commissioners appointed in 1861 to report on the condition and
management of lights, buoys, and beacons, remark in their report : —

s “A beam of given divergence, with its axis in the plane of the geometrical horizon, or at
right angles to a vertical line, must become invisible from the sea it the light is raised to a

. * sufficient height above the earth whose surface is curved, and the more nearly 1t approaches that

:: height tl’l’e less serviceable it will be, because the greater will be the amount of light thrown on
the sky.” On this account I recommend that, when certain lights (vide Table I) are improved,
the height of the towers shall be reduced.

o addition to excessive height, towers have been constructed of much too small internal
%lh neter vpthout Service rooms, proper means of access to the lantern or proper ventilation.
: d?g repairs are not aﬁtendqd to in a systematic way and the fittings are in many cases very
indifferent. Cement mlght_mth advantage be used to a greater extent for plastering where the
work is exp&sed to fthle1 sea air. g

(6) Many of the towers are very badly lighted owing to the small size of the loopholes
Proper glaz‘eq mndows.of sufficient size should be fixed parti%ularly in the interest of ventiIl)ation.
. (e) Buitable designs for quarters for the different classes of establishment are much
required. The needs of different stations are very similar, and if the accommodation to be
grondqd is once laid down, type designs could be prepared. It is suggested that for the proposed

Provineial ” establishment the accommodation shown on the design which accompanies this
report, is suitable. _For “Tocal ” establishments, the standard design for police lines might be
adopted, but the buildings should be constructed in a more substantial way than is generally the
case with police lines.

(d) Painting lighthouse towers and buildings requires to be given much more attention
both as regards workl.nanship and colour. Towers are generally required to serve as a mark b):
giay and the colour with reference to the background is a matter of great importance. Several
instances have been bron.lght to notice in Appendix B regarding the difficulty in distinguishing
towers by day. In India white appears to be the most suitable colour, but vertical stripes or
diamond pattern may be found useful in some localities where a distinctive character is necessary
Dark colours and black and white horizontal bands do not seem suitable for towers on land as
there are generally trees in the background.

' Lanterns.

_3- (a) The type of lantern generally installed in India is the old Trinity House $
vertical bars. This type has been pract{eally abandoned in Kngland owing Jtro its waxﬂa(t)ge%iggh
and for other reasons. This want of rigidity is very apparent as at nearly all stations a lar {;
number of panes of glass are broken. . This breakage may be partly due to faulty glazing and %o
the glass fi too tight, but it is advisable to stiffen those lanterns where the ligﬁt 18 not required
to be shown Il round the horizon. In future indents for lanterns, helical or inclined framin
sl.loul(‘l be °P°°1ﬁed- Care must also be taken when fixing a lantern to place the door facin tlﬁ;
direction from which least wind is expected, as otherwise the keepers find a difficulty in zgaiu-
taining the light properly when the door is opened at night to give access to the galle Lan-
tern doors should also be fitted so that they may be fixed open at any angle that ma ber}r'é rorer
({%:: i: eguiimfzzu :;hether lanterns of larger diameter than the usual standard size sﬁould ;llot be
owin : : :

e h,;i‘lt i V:r',iwgreat g to the climate and confined space in which the keepers have to
(6) The painting of lanterns is now done by the keepers who do not B

properly nor apply the new paint in sufficiently thin coats. Some of the ot Lo the old painé

appear to be of good quality or has heen improperly mixed, he paint; supplied does not
(¢) Communieation in the shape of a telephone or speaking-tube should, in the case of sea

lights, always be provided in order that the keeper on duty may summon help if necessary,
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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. He further recommended the improved circular ventilators now adopted by
Trinity House, and that the tower windows should be of adequate size, well arranged, fitted with
opening sashes and easily accessible from the stairlandings and steps. In carrying out these
instructions all that has been done is to replace the close bosrded floors of lanterns with open
gratings and the necessity of glazing the existing loopholes and otherwise providing means of

~ regulating the draughts has been entirely lost sight of, as also Mr. Douglass’ remarks that all

lighthouse towers and lanterns should be rendered, as far-as possible, fire-proof. The result of the
so-called improvement in ventilation has been, therefore, to 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 respomsible for the reported
breakage of eylinders. At some stations wooden lantern floors are still retained. It _Wi]l be
noted that in his report Mr Douglass remarked that the want of provision for regulating the
currents of air through  the structures and lanterns for efficient ventilation and for the perfect
combustion of the flame was oue 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 & lantern ba.y and
sometimes to the lantern pedestal with the result that the readings obtained are very unrehab_le.
I would suggest that the thermometers should be placed similarly in each lantern ss 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
outside, 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 IamIi,
now in-use in the French service, a description of which will be found in the report which
submitted to Government some two years ago. I am inclined to think that it is 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. ‘T'he French constant
level lamp is so superior to the type now in use in this Presidency that I have no hesitation in
recommending its adoption in future for use with all burners which do mnot require a large over-
flow. The old Duplex burners, of which there are a large number at the various stations, might
be useful in the Government offices in Madras. T'hey 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 mechanic who has
fixed them at the same level as the old coeoanut oil burners. The difference is in some cases not
very eonsiderable, 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 are fixed in such a 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 out 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 taught 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 being suddenly loweved and draughts of cool
air admitted to the lautern. 'lhe flame should be gradually lowered and the cylinders, at all
events 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
char 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 extinguished as is possible, and, when much encrusted,
may be boiled in water in which potash has been dissolved.

(f) The putty which holds the prisms and lenses of apparatus in position is, in many
cases, shaken. The lighthouse mechanic should be instructed to repair all defects the next time
he visits the lights. e should not, however, be allowed to remove and replace any of the

lass. ; .
X (9) 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
laid down by Trinity House, and the four wick burners considerably less. Inspecting officers
should carefully test the consumption, when they visit a station at night, with special reference

4
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to the height of flame maintained. There is, however, no need to eut down the consumption of
the two wick burners if it is found to be as stated. The great uniformity may be due to the
system of calling for an explanation if the returns show variation in the nightly consumption of
oil. The small consumption of the four wick burners is probably due to the flames being kept
low, as was the case when I visited Santapilli. This is partly due to want of ventilation.

Service and Store-rooms.

5. The spare gear and stores at the various stations are not kept as carefully as they should
be, and the keepers receive but little encouragement to keep their stores neatly. Mr. Douglass
remarked in his report on the inadequate accommodation for storing spare burners, tips, &ec., at
the several establishments and recommended a glazed cup-board fitted with shelves, properly
arranged for holding the burners in a vertical position. It is true that cup-boards have been
Erovided but, as a rule, of the cheapest description and not arranged as recommended. The

eepers are also not mearly careful enough in keeping the stock of wicks free from dust and
damp ; neither do they take sufficient care to keep the leathers and cloths, used for cleaning the

apparatus, free from grit. They have not, in some cases, heen instructed in the use of the
various stores supplied to them,

0il Store.

8. The oil store is generally a room at the base of a tower or in the block of buildings used
as keeper’s quarters. It is often also used as the watch room. The oil is partly stored in
cisterns and partly in the tins in which it is received from Europe, and in many cases no attempt
has been made to elthel: ventilate the store-room or make it fire-proof. Mr. Douglass recom-
mended that at les:st six months’ supply of oil should be stored in iron or steel tanks, tinned
internally, fitted with IEn'oper draw-off taps, with tight-fitting covers and mounted on stone or
slate benches. Tanks have been provided to the extent recommended by Mr. Douglass, but in
gmny cases the .draw-oﬁ i:aps are at too high a level and, for slate or stone benches, wooden stands

ave been snbstlt.ut_ed. The wooden stands should be removed and stone benches substituted and
:nleans of aseertaining the quantity of oil in a tank provided. This may either be done by a tell-
t% e,l a gauging rodt,_ or by a glass gauge fixed to the side of the cistern. Mr. Douglass, used to
l'te al.xl-gq e%qsump ion of oil at Tr_m}ty House stations, did not probably mean to be taken too
1.1emTy In his recommendation to limit the capacity of oil tanks to six months’ consumption of
oil. To avoid the expense of constantly moving small quantities of oil, the capacity of tanks at

most stations may be increased to 18 months’ i i i '
iy Mok Fito: consumption. No oil should be stored in the tins

Qil,

- 7. Theprice of oil used for light house purposes in this Presidency is said

¢ 1 o1l uste be Rs. 1-3-0 per
.gallqn' against a price in Europe of 5¢ pence. The difference is soylarge tht:t it may be WO}f)th
inquiring whether, in the event of the proposed “ Provincial »’ lights being constructed, oil cannot
be procured at a ch.eaper rate elsewhere. At the time of my visit to Cuddalore twé cases (20
gallons) of ({11 had just been received direct from EBurope and I was informed that the freight
alone on this small qua.nti;y amounted to £1-1-0, or to nearly Re. 1 per gallon. It may be
therefol:e, that the system of procuring oil in small quantities, separﬁ,tel for éaeh light is’
responsible for the high average cost. A system of obtaining 18 months’ suy ly and dist % én
it from certain centres, say Madras and Cocanada on the East Coast andpg yh' 13 11: l‘l’V 'gt
coast, might prove more economical. : gy b

Forms.

8. The question of reducing the number of f i i
e cosidered,  Weokly returne saight b abolis_hed(.)rms which a lightkeeper has to fill up may

Apparatus Coverings.

9. Mr. Douglass in his report recommended that in all lant ;
invariably be covered between sunrise and sunset with a brovs’l;3 Iixr:)ﬁlg:ﬁiogéx? ?np(f l‘:ﬁuslshould
curtains properly hung. This recommendation has not been carried out as coveri e
tains of the cheapest white dpngaree are still used. The object of specifying bro ngsh afd enr-
that the smooth surface and light colour reflect the heat rays, g brown holland is
Lightning Conductars.*

10. In 1889 Mangalore Lighthouse was struck by lightnine an s
were struck, one being killed. is was attributed toyfauglty eaﬁh-cgnt;:z;iﬁzg Wlfihmlthe e
mate was sanctioned to take the conductor to water distant 1§ miles from the : nd a large esti-
probable, however, that the accident was really due'to a side flash from the cong OV;A?L 5 e
wire in the building. In 1883 Professer 0. J. Lodge delivered a series of Iectu‘;zs ;xfoliZlfgxlllinoé

* On the subject of Lightning conductors I 1 :
PROMEr - <. i i ™8 I'have consulted Mr, R, St. Jones, Acting Government Astronomer,

who

e bmt—— et

ST
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conductors and guards (which with other kindred matter he brought oqf in the form of a 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 is a conduit for conveying
a certain 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, through which the discharge can take place and that a conductor W}ll be efficient provided
its resistance be small. Professor Lodge points out that these conclusious would be perfectly
correct if the lightning discharge was steady. But, as a matter of fact, it is essentmllx a varying
one and in the majorily of cases oscillatory. The current rises from zero to a maximum, d}es
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 take leoe in an
extremely small interval of time. Now the behaviour of varying and oscillatory dl.soha._rges is
very different from the behaviour of a steady discharge, because, in the former, e}ectncal mert}a
is a factor of the first importance. It is not therefore sufficient merely to cons;d‘er the ohmie
resistance of a lightning conductor. The effect of the various factors in determm_mg 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 conclusions are appended.

But one point to which he draws attention I would mention here. .’I‘he 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 conductox: may be a positive
disadvantage on account of the violent surgings which may take place in it. 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. The 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 needlgss
expense, is practically the same as that advocated by Professor Clerk Maxwell who says: (vide
Lightning (gonductors by Richard Anderson, page 168)  my plan is to convert a bl.uldmi 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 zinc ridge, Bb and Ce water gutters .of
zine or iron ; but the pieces ABD, ACE and the circuit DEed should be of stout copper Wwire
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.”

/

Professor Lodge arrives at certain conclusions from which the following a:re.extrs;cted
4o show what radical changes will be necessary in the method of protecting buildings 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. :
Statements made by Professor Lodge regarding the protection of buildings by lightning

conductors—

(1) “All parts of alightning 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 substantially when neces-
sary. éllowance 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 convenience.

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

(8) It is hopeless to pretend to be able to make the lightning condugtor 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 jbe provided, independent of water and gas
mains.

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

(11) If the place to be protected has water or gas pipes inside it, the conductor should be
eonnected to their mains under ground.

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

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

(14) Into powder magazines and such like places no gas or water pipes shonld be permitted
to enter, unless the whole building is made of metal, and they are elaborately connected to'it at
the point where they enter.

(15) It is not wise to erect very tall-pointed 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, every promi-
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.
a n(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 conductor from
the walls so as to lessen the chance of side flash to metal stones and things inside,

(21) In chimneys it fnay be well to use insulators to protect the bricks from concussion.

(22) The cheapest way of protecting an ordinary house is to run eommon galvanized iron
telegraph wire up all the corners, along all the ridges and eaves, and over all the chimpeys;
taking them down to the earth in several places, and at each place burying a load of coke.
Ralilln;-xater spouts and other outside metal, if all well connected together, may likewise be
utilized.

(23) Connecting a lead roof or other such expanse with a lightnipg conductor is not an
unmixed good, for it virtually increases the dangerous proximity of the lightning conductor, and
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 conductor”” requires
modification thus:—

Connect all pieces of metal to each other and to the earth, but not to the lightning con- -

ductor (?)

(26) It may be always reckoned safe to earth ?hi_ngs _iqdependent]y. It is often not
safe to connect them to the lightuing conductor, ¢.¢., an inside lining of a chimney should be well
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 (?)
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(27) In connecting pieces of metal to each other, if they happen to form a nearly closed
eireuit, the circuit should be metallically completed.

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

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

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

(31) 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 continuous sheet iron. The outer
cage need not then be at all small-meshed ; in fact, 1t need be little more than a dozen vertical
conductors.

(34) The resistance of an earth may be tested in the customary way to guard 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 dask 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, &c., &c., can also be employed.

(37) Another mode of testing can be carried out 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.

(38) 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
principle of fire-proof doors.

(40) A central lighting station, having a tall chimney econnected 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.”

Oceulting Lights.

11 In the list of existing and proposed lights (Table I) red as a distinctive character has
heen retained at certain stations, but distinction by colour can be altogether avoided by converting
these lights into occulting. The occulting 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. I 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 Qbservations.

12. Tt 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 duty before admission to the service and should submit their
returns direct to the Meteorological epartment. The reading of simple instruments, such as
thermometers, barometers, anemometers and rain-gauges, would not entail much additional work
and the results might be of considerable value.

MADnRras, F. W. ASHPITEL,
22nd June 1895. Ezecutive Engineer,
" on Special Duty, Marine Dept,
8
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APPENDIX B.

Details of visits to Lighthouses.
Kundapur.

(a) 'The location, near the south boundary pillar of the port, is satisfactory. The light is
ibed in the light list.
wmngl{b;ie'i‘c}gbsgbg an(tei n%ast ;re well founded and maintained. A mark should be made on
the hoisting chain to show when the apparatus is in position. A small drain is also required in
the floor to get rid of water which may leak through the opening in the roof or which has been
b foz:()ﬂe%ﬁt}nfpgg%Oz,;sf;aratus is a sixth order port light (lenses only) with a silvered spherical
mirror in rear of the flame. 1'he height of focal plane above H.W.L. is said to be 56 feet and
ot tered in the light list. ; . ;
S (23 )81;50;28 ar: kZpt; at the Customs House distant 1§ miles from the light. Oil and gene-
1 store- ired at the station. :
. or? e;o%r}x;:grz:: q}tll‘;r quai'ters available for the establishment. Quarters should be provided
as there 1 vill ; ;

9‘? ;3 ) n‘g Weialgi(; ?ggzired, but care must be taken when selecting a site, as most of the water
in the neighbourhood is brackish. The fishermen obtain water from shallow surface wells and
probably a deep well would be' a mistake. . it

(9) A lightning conductor fixed to the foot of the mast and connected with the cabin is
advisable,
Mulpy.

{a) The location answers sufficiently well for the present anchorage, but a better site
would be on the beach near the north bounding pillar of the port or on one of the islands. Tlﬁe
light is obstructed by trees between north through east to south and does not show over the
anchorage marked on the chart which is, however, not used by the vessels which now visit the
port; some trees near the light require trimming. A

(6) The cabin and mast are well founded. A mark should be made on the hoisting glfa;
to show when the apparatus is in position. The cabin has recently. bepn pzu.nted_, but care ha
not been taken to remove rust before applying the new coat. A drain is required in the ﬂoforéh

(¢) The optical apparatus is similar to that installed at Kundapur. The height of the
focal plane is 53 feet above the cabin floor. ; > d

(d) The stores are kept in the Custom House and this arrangement is convenient and nee
not be interfered with. . : th

(e) The light is near the village and no quarters are required. The keepers use the
verandah of the Custom House as a watch-room.

(7) Water-supply is good.

(9) A lightning conductor is advisable as at Kundapur.

Barkwr.

A light is required at this port, the trade of which is said to be considerable. The sixth order
port light now at Point Calimere will answer well and may be located to the north of the bar
(See also Point Calimere).

Mangalore.

(@) The tower is located on a hill ahove the town and the focal plane is 240 feet above
high water-level. As previously remarked this elevation is much too great aud the best part of
the light is wasted on the sky and of no service to the mariner. With the proposed light at
Mulki, it will be better to abandon the existing tower which is of very ine(_)nveme‘nt design and to
re-establish the light on a small tower near the sea and at a lower elevation. T he change neee
not, however, be made until the scheme for the improvement of Mangalore harbour is sanctioned.

(b) The tower is 65 feot high and only 4 feet internal diameter. Access to the lantern is
by an extremely inconvenient arrangement of ladders. So inconvenient is this arrangement that
if the Inspecting officer happened to be stout it would be extremely doubtful whether he could
manage to climb up into the lantern. The lantern is carried on a wooden gallery which, as Mr.
Douglasa remarks, exposes too great an area to the wind during stormy weather, causing the
lante_;n to vibrate and water to be driven through the glazing. Several of the lantern panes are
now broken.

(¢) The optical apparatus is efficient for a port light, but it is not of sufficient power for
the height from which it is exhibited. It is in good order, but the burner requires adjusting.

~ (d) Stores are well maintained, but the arrangements are not satisfactory.

(¢) Quarters have recently been constructed for the establishment but the keepers refuse

to live in them. The design and sito are both, in my opinion, unsuitable, as a road runs close in

front and there is no screen wall. 1f the light is moved, these buildings will no longer be required

and ean be used for some other purpose. It is unnecessary, therefore, to suggest alterations.

* 1t is presumed of course that a scheme will be sanctioned within a reasonable time.

T o e
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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 13 miles long. This estimate might be held in abeyance until the
question of a new tower has been decided. In any case the value of an earth connection 1%
miles long seems 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 spend Rs. 3,000 on
a lightning conductor seems out of all proportion. The existing conductor is of 3 inch copper wire
rope attached to the lantern pedestal and joined, at the foot of the tower, to a galvanized iron wire
15 inches diameter, the earth being buried in the ground 60 feet deep. This conductor was
tested by an assistant in the Telegraph Department and condemned because the resistance was
too high. It is said, however, that the joints were not separately tested and therefore the high
resistance 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 connection—uide Appendix A, paragraph 10. :

(k) The ventilation is defective. It would be improved by inserting gratings in the floor
with means of regulation.

(4) The oil cisterns provided have a total capacity of 120 gallons. It would be bef:ter to
provide storage for at least one year’s or, better still, 18 months’ supply in order to a,vo1§ tl_xe
necessity of frequent supplies of small quantities of oil. To store quantities of oil in the tins in
which it arrives from Kurope is not advisable,

Cannanore,

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

(h) The tower is a circular building on the fort rampart and could be easily improved.

~ All that is required is to Ji‘rovide a light room and means of lowering the apparatus into it for

cleaning and lighting.

he lower part may be used ‘as a watch-room with access to the light
room.

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

(@) The apparatus is a 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
light has a range of about six miles which is insufficient. One of the spare fourth order fixed
apparatus which will become available may be installed at this station on the existing tower, the
height of which may be reduced.

(¢) Quarters for a signaller adjoin the tower. The light and signalling establishment
may be amalgamated, as, with the proposed increased number of keepers required for the new
light, there will be no necessity for extra establishment. A wateh-room was recently 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 close 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.

() The location is suitable, but the elevation is too great for the power of the light which -

may, however, be dipped. The tower may also be lowered.

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

(¢)_ The apparatus is a sixth order port light (lenses only) and is protected by a wooden
shelter. With the new light on Sacrifice Rock and the improved light at %annanur the light at
Tellicherri may be coloured 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 goed order.

(d) Storesare 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 construeted. 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
possible 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
quarters 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. :

(/) Water-supply is good.
(9) The capacity of oil tanks is sufficient,
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CavricuT,

(2) The location is on the beach and is satisfactory. The elevation is too great for the
power of the light and when improved the tower may be lowered. : !

() The tower is 98 feet high and 4 feet internal diameter. _ Access to the light room (115
by a very inconvenient arrangement of ladders. An iron spiral stair case should be substituted.
This will not cost much if the tower is lowered as suggested. PR _

(¢) The optical apparatus, a fourth order fixed a‘ppgmtus, is e_fhcx.@pt as a port light.
The burner is a little low and the pipes are leaky. The ventilator tube is a little bent.

(d) Stores are kept in the Port office. 'Yhey should be kept at the station. i

(¢) An estimate has been sanctioned for Rs. 2,350 for quarters for the ]1;‘:11t-];eeper‘s.. he
space available is very small and quarters do not appear to be TeCessary. The tower is in the
town and it is doubtful whether the keepers would occupy quarters if constructed. There 1s a
watch-room.

(f) Water-supply is good. s

(9) There are two lightning eonductors to this tower. ' 3 x

(4) The ventilation is bad. ~About a year ago gratings were fixed in the light room floor,
but no means of regulating the draughts provided. This should be attended to.

(#) The capacity of oil eisterns should be increased.

NARAKAL.

(a) This light is exhibited from a flagstaff at the mouth of a crpek, five miles nor.th o§
Cochin, at a place where considerable quantities of goods were at one time landed and sh‘xpped
during the south-west monsoon. Owing to the movement of the mud bank, which has necess;xtgte
the abandonment of the old landing place at Narakal, shipping operations are now cgrrie ]O(;l
at Mallipuram, two miles from Cochin. The port of Narakal, in which Mallipuram 1s mchm ehé
is, however, kept up as the anchorage for steamers calling at Cochin during the sout -we(a:h
monsoon, as, owing to the mud bottom, the sea is smooth when the Cochin f‘mchorage is to? ::ouc :
for boats to lie alongside a ship. For the use of the port, the Cochin Government levy Poxd
dues which amount to a considerable sum, and, therefore, the light is, and should be, maintaine
by that Government. it §id : & L

The Cochin light is close by and all that is required is a small port light. A cabin tqnv
mast red light would answer well and may be located on the beach at 'Malhpura_m.. The existing
light is exhibited from a flagstaff and consists of a duplex burner with an elliptical reflector }m
rear. The burner obstructs the greater part of the rays of light from the reflector below tw;
centre of the ellipse, and the reflector scatters the light in all dh‘gcigons. : A certain amot‘mthio
correspondence has taken place with the Resident in Cochin and it is believed that the 1Loc n
Goverument are quite prepared to improve the light. A range of six miles would be ample.

CocHIN.

(a) The location is satisfactory, but the elevation is greater tha'n‘ is advisable f(?r efﬁ\cm}nzy.f

(6) The tower is 91 feet high and 6 feet internal diameter. tlhe mtgrnul arrange me‘u ?d
ladders is very ineonvenient and should be replaced by an iron spiral stair case which wou
not eost much if the tower is lowered to suit the power of the light. ) ; ;

(¢) The optical apparatus is a fourth order fixed apparatus with a dioptric mirror in renii
It is efficient as a port light, but is damaged and not kept very clean. The burner is in goo
order. The lantern has been recentl y painted but, here as elsewhere, the old paint was not
removed before applying the new coat. : 3

(d) Oil and stores are kept in a detached building. The oil tanks have a capacity of only
120 gallons or about 6 months’ consumption. Additional tanks should be provided.

(¢) There are no quarters for establishment and as the light is in the town none are neces-
sary. The existing watch-room is sufficient, for all purposes.

(/) Water-supply is from a well 1 mile distant.

(9) The ventilation is very imperfect and is not under regulation. The keepers attempt to
moderate the draughts of eold air, which enter the lantern through the floor gratings, by placing
sacks on the floor. " This is a dangerous practice as if anything should happen to the burner and
burning oil fall on the wooden floor covered with sacks, eonsiderable damage might result.

ALEPPI,

.. The lighthouse is well maintained by the Travancore Government and the power of the
}1‘ght sufficient. The state of the apparatus and machinery indicate evident careful treatment.
The light gives one flash every minute which makes the interval of darkness much $00 long. It
is advisable to increase the speed so as to make one revolution in two minutes.

(a) The location is suitable, s i

) (4) The tower is built of granite and is 72 feet high and 12 feet internal diameter. It is
in good order but requires better windows,

4o
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(¢) The optical apparatusis a Ist-order fixed apparatus with a dioptrie mirror in rear. The
arc of illumination appears to be wrongly given in the light list. 'The apparatus and mirror are
both damaged but are efficient. The light could easily be given a distinctive character by convert-
ing it into occulting, but as there are no other lights in the neighbourhood, this does not seem very
necessary. The range may be increased to 18 miles by installing a 6-wick burner during
misty weather. The light will then show well over Cape Comorin.

() Stores are kept in a room in a block of buildings which include the head keeper’s quar-
ters and the watch-room. The storage capacity of the oil cisterns is 400 gallons which is insuffi-
cient and should be increased. -

(e) Quarters are available for the head keeper, but if the scheme for establishment for the
proposed provincial lights is sanctioned, additional quarters will be required for the assistant
keepers. The floors of existing buildings require repair.

(/) Water-supply from well ; the supply does not appear to be very plentiful.

(g) The ventilation at this station is very indifferent and the temperature in the lantern
high. Mr. Douglass recommended that the lantern floor should be ventilated and that an im-
proved roof ventilator should be provided. This recommendation has been misunderstood and
all the landings as well as the lantern and service room floors have been replaced hy iron gratings.
The result is that, when the tower door is open, the draught cannot be regulated and, when it is
closed, the ventilation is often insufficient, The service room should be floored with Cuddapah
slabs or other convenient material and the windows enlarged and properly framed and glazed.
An improved roof ventilator is also probably necessary. If these alterations are carried out the
ventilation will be sufficient and under control. Mutbam is one of the stations at which a heavy
breakage of burner cylinders is reported. This breakage, in my opinion, is readily traceable to
ill-regulated ventilation and to want of eare on the part of the establishment.

(4) The consumption of oil at this station is 823 gallons per annum, while it should be
accordingly to the eonsumption laid down by Trinity House 982 gallons, It seems probable,
therefore, that the light is not always properly maintained.

(?) The tower is painted in vlack and white horizontal bands and is very difficult to
distinguish when viewed from seaward owing to the dark back ground. It would be better
to paint it white.

(/) The steps, cleaning path and apparatus platform have been painted white which gives
the lantern a dirty appearance as the white colour cannot be maintained.

MaNaPAUD. LIGHTHOUSE.

(a) The installation at this station is similar to that at Tellicherry. Owing to rough
weather, landing was not considered to be safe and, consequently, this light was not inspected.
The 8.8. Margarila anchored for the night some 3 miles from the light without it being visible ;
the reason for this is that the light does not show in every direction seaward. The inefficiency
of this light has already been noticed in paragraph 4 () of the report.

() To guard the dangers an 18 mile flashing light has been proposed—vide paragraph
8 (f) of the report.

(¢) The existing tower is said in the light list to be painted white. It is very difficult to
distinguish, however, and appeared from the sea to be grey. The White Church near the light-
house was clearly visible.

Tuticorix LiGHTHOUSE.

(@) The location is satisfactory.

(b) The tower is of brown sand-stoue 5 feet internal in diameter and 71 foet high. The
focal plane is 85 feet above high water level, whereas a height of 55 feet would be ample for the
class of light. Mr. Douglass remarks that the upper part of the structure appears to be too
heavy, and that the stones forming the gallery course are too light, and are being seriously
shaken during stormy weather. An attempt has been made to stiffen the upper part of the tower
by iron framing, but is said not to have succeeded. It would be better to lower the tower as the
design is altogether too slight. The lantern glazing has been broken by the vibrations, The
stone of which the tower is constructed is weathering a good deal. The bad parts should be
cut out and replaced.

(¢) The optical apparatus is of the fourth order, fixed, and i8 much damaged ; one ring is
missing and should be replaced. The lighthouse mechanic is said to have damaged the
apparatus when fixing the new burner. One of the prisms was evidently chipped to make
way for th: feed pipe which could, however, have easily been bent and fitted “without damaging
the apparatus. -

(d) Stores are still kept at Tuticorin on the mainland, one mile distant, instead of at the
station. This should not be permitted,

(¢) The quarters’ for establishment are occupied by the keepers and are in fair order.
The head-keeper’s quarters require cleaning and the floors plastering with cement. A chimney
is requiﬁed to the cook room., The building would be much improved by an additional
verandah.

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

PamBam.

- ion is satisfactory. ¢
%l(l))) %ﬁz };(3(;"130;; Lsirsc?ﬁl:r o’ 2)7’ diameter, with a spiral stair case and has been r?llsed t(;
show over the trees in the neighbourhood. The upper part is badly constructed being of large
i wer down. ; ¥
dlam?:;er']?}li:nalpf)paratus is of the 4th order fixed and is not px:operly.c]eaned. 5 '{Ee htg:Ll:i
keeper uses his supply of rouge powder to clean the burner cylinders instead t(i < i hoEb 11'ick
apparatus for which purpose it was supplied. He also does not properly powder the ba b
used for cleaning the metal work. The lantern has no pedestal and the whole arral}ge}xlne{)l st
as inconvenient as it is possible to conceive. The lantern floor being at the leve} (.)t tt' e .gt 021
of the apparatus, it is impossible for the keeper to tend the light without O'bs?i uc Xgll[‘ltern
new lantern is absolutely necessary. The light is badly served and maintained. : ‘ad ks
will be available from one of the lights proposed to be abandoned and, whendlt is xde §
whole of the lighthouse and its buildings 1;equiréa tt}(; bte thoroughly overhauled and repaired.
d) Stores are kept in a room at the base of the tower.
ge)) "There are ng quarters for establishment and none appear to be necessary. 1'[‘lll{e :vv}v](())
small rooms at the base of the tower are used for stores, and by the Port office ¢ erd
records the meteorological observations. The latter should be evicted and the room used as a
WatOh‘TOO’FiI- ly fr 11 lighth is good
) The water-su om a well near lighthouse 1 : f
g;) The Veni’ailatioIr)ing7 thoroughly bad anfl}; it is probable that the flame 1s pev:}t; p;:ﬁf;g
maintained, The only ventilation is up the stair case and through the door in the
glazing.
ToxpI.

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

Point CALIMERE.

(a) The location is satisfactory. P ® e

(b) The light is 6th-order port light (red). exhibited from a mast. The w ole arrange&
ments are very indifferent and if this apparatus.is transferred to Barkur, the cabin and mast an
their fittings will require a thorough overhaul which can probably be effected at the South Indian
Railway Workshops at Negapatam. The apparatus is hoisted by a rope; the mast stays are
very roughly fixed and secured by string, and the apparatus guides are of insufficient section,
The iron work is not properly painted and before applying the new coat, the rust was not clganlfd
off. The burner is a Hinks Duplex and the reservoir is not large enough. It will be advisable
to procure burners similar to those at Kundapur when the light is moved. The burners are
dirty and do not fit the apparatus.

(¢) The apparatus is in fair order but not properly cleaned. The hinge of the dome is

e(]i‘i') Stores are kept in a slovenly way and the keepers do not know the use of some of the
gear which has been supplied. Chamois skins for cleaning the apparatus are in stock, but have
never been used. The head-keeper appears to know nothing of his duties and to be entirely

is assistants,
depel(l;i)m'.lll;egpg;zry quarters for establishment were constructed, but none of the keepers live
in them. They live at a village three miles qﬂ and it is doubtful whether the head;keeper ever
keeps a watch or attends regularly at this' station. When the proposed new tower is built, per-
manent quarters will be required and accommodation for the inspecting officer.

(f) Water is brought from a village threo miles distant and stored in an iron tank. The
water tank is not kept clean. i1 kit .

(9) There are two rooms in a separate building, one of which is used as an oil-store, general
store-room and as & watch-room ; the other is reserved for inspecting officers. The oil should not
be kept in a room which is also used as a watch-room. The mud floors should be concreted.

(%) It is proposed to establish an eighteen-mile light af this point—vide table I and para=

h 8 (&) of the report.

g : NEGAPATAM,

Y The location is sufficiently good as the shoal will be covered by the proposed eighteen-
mile {?g)ht at? PO:i:lé (I‘Jlaiimere (visibylfegnineteen-mlles from a steamer’s bridge) and by the existing
i N tam. > TR
hght(:i); Tl::g a1:}z>8\;ver is five feet diameter with a spiral staircase. The loop-holes should be fitted
with properly glazed windows. The building 18 in fair order, but requires painting and cleaning.
™ (¢) %he optical apparatus is of 4th order fixed; one prism is missing. It is otherwise in
fair order. The burner is in good order. :

o~
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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
permitted.

(¢) There are no quarters for establishment and none appear to be necessary. The signal
and light establishments may probably be amalgamated.

(f) Water-supply good.

(g) Ventilation is through 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 from the cross trees of a flagstaff and is well maintained. The
trade of the port is said to be considerable and a better light would be an advantage. The exist-
ing light (red) has a range of about six miles, while the elevation is suitable for a range of 172
miles, so that the light only reaches the horizon under very exceptional atmospheric conditions.
One of the 4th-order fixed apparatus which will become 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 maintained.

(e) Establishment quarters are in fair order. Sereen walls are required not only for privacy,
but also to keep out drifting sand. The 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 door as, during wet weather, the rain beats in.

(f) Water-supply good. :

(9) 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.

SevEN Pacopas.

(@) 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 ve
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.

(¢) Stores are Partly kept in the chamber mentioned aboye and partly in a spare light-
keeper’s dwelling. The room is not ventilated and not properly fitted up. The numbsr of
cisterns for the storage of oil should be increased. The draw-oft 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.

Mapras.
(a) The location is suitable,

(¢) 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
Zlentilators should be fitted with wire-gauge to keep out insects. The spare burners are not kept

e B ;

an. :
(4) The lantern is in good order. The astragals are not kept clean. The damper indicator
gequires shortening to clear the drip pan. : ,
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(e) Stores are kept in a slovenly way. The glazed cupboard supplied should have  been
made to fit close to the wall. 'All the spare wicks should be kept in this cupboard properly
wrapped up. The stores now kept in the oil-store should be removed to the main tower.

(f) The oil-store is suitable. The oil-cisterns appear to sweat a good deal. l'hey rest on
wooden benches which should be removed and masonry substituted. The dangerous practice of
spreading saw-dust on the floor to soak up accidental drippings of oil should be put a stop to—
vide paragraph 12 (e) of report.

(#) Quarters for establishment are much needed. i

(k) A supply of water for the use of the keepers is required.

PuLicar.

{a) The location is satisfactory. ) il

(b) The tower is well founded. One of the window frames is missing, and all are of very
poor design.  The lantern has been made rigid by the addition of horizontal iron bars, but is still
not sufficiently rigid as a pane of glass has recently cracked. The glass in the panels in the dark
are might be removed and iron plates substituted screwed to the bars. i L

(¢) The optical apparatus is of the 4th order fixed with spherical mirror in rear. The illu-
minated arc does not cut the land towards the north. The apparatus from Hope Island might be
installed with a three-wick burner for use in misty weather and the light converted into oceulting
if considered necessary. The range will then be thirteen miles. The burner is out of focus and
the cone damaged. , e ’ ;

(d) Stores are kept in a room at base of tower which has no ventilation at night. Rain
beats in at the windows which are not protected with shades. . ;

(¢) The quarters are sufficient for the existing establishment, but will have to be m‘lprov.ed
when the proposed new establishment is entertained. The floor of the verandah of the Superin-
tendent’s quarters requires concreting. . :

(f) Water-supply good. :

(9) The lantern door faces the sea and there is a great draught when the entrance door or
windows in the watch-room are opened. It would be better to fit the lantern door with a bolt so
that it could be kept opened at any angle and to provide a door with ventilators in the ax:chway
at the foot of the stairsin order to cut off the watch-room from the tower. A few of the windows
should also be improved and made to open to any extent required. The faulty ventilation
accounts for the large breakage of cylinders at this station.

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

ARMEGHON.

(@) The location is satisfactory. ) ;

(b)) The tower is 107 feet above H.W.L. and is of much the same design as Pu[lcat
light-house. The inside was originally polish chunam, but repairs are being carried out in a
very rough way with cement. The vibration in the lantern is said to be cons'u"lerable. The glass
in the dark are may be removed and veplaced by iron plates as at Pulicat. The lantern requéres
painting. The paint recently put on by the light-keepers has turned yellow as at Seven Pago f;)s.

(¢) The apparatus is of the 4th order revolving and is efficient. The range may be
inereased to fifteen miles by substituting a three-wick burner in misty weqther. 1he revolving
apparatus is worn and requires seeing to. The rack supplied by the Pubh'c Works Department
in 1891 has just been fixed; the teeth are very royghly formgd and the light does not revo_lve
steadily. This should be seen fo. The apparatus is not fixed in the centre of the lantern owing
to the small diameter of the tower, which does not provide sufficient space for the entrance to the
light-room. I'he drip pan and ventilator tube are both fixed eccentrically. It would _be better
to make a bend in the ventilator tube so as to terminate it in the centre of t_he roof ventilator.

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

(¢) The existing quarters are sufficient for the es'tabhshzneut, but‘ will require to be
improved when the proposed new establishment is entertained. I‘hey are m_good order except
the roof of the assistant keeper’s quarters which is leaky. A few tiles require to be 1eplaced.
1he woodwork requires painting. ' 3 1

(f) Water-supply good. The guard walls of the \_Wells require plastering.

(9) Ventilation is through hit and miss valves in the lantern pedestal and through the
trapdoor. The loop-holes of the tower are provided with shutters. The ventilation is insufficient
and should be improved. Gratings may be substituted for the present light-room floor and a
few of the windows near the top of the tower enlarged and improved 5o as to open to any extent
required. The archway at the foot of the stairs should also be fitted with a door with a ventilator
in it. _

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

s : Point Divi.

(a) The location is nnéuital;;le. The light is two miles from the sea and is of little or no
use to the mariner who does his best to avoid sighting it when coming from the south . A new
light is proposed at False Point,
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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 diffcult to distinguish from the surrounding
cocoanut trees when viewed from a distance. On the vccasion of my inspection the tower was
most difficult to distinguish from the sea though we sailed within three miles from it, and, b
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. :

(¢) 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.

(@) The establishment quarters are unsuitable but are not regularly occupied, as the keepers
apparently live at Masulipatam. 2

(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.

MasvrnipATAM,

(@) 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 heach to the south of the bar to 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.

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

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

Hore Isnanp.

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

Vagarapupr LiGHTHOUSE.

(@) The light is located 4 miles north of Cocanada and is intended as a gnide to vessels
approaching Cocanada anchorage. If the proposed light opposite Sacramento Shoal is established
and the range of Vakalapudi is increased to fifteen miles by installing a three-wick burner
during misty weather, the dangers off Géd4vari Point will be efficiently marked.

(b) 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 as the period of revolution cannot he
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.

.. (f) 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.

V1ZAGAPATAM.

A new light is said to be required as a guide to the anchorage and a site on the Dolphin’s
Nose where a light was formerly installed, was first suggested. Captain 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,
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BiMLIPATAM.

A port light is said to be required here and can be exhibited from the roof of a small build-
ing or from the flagstaff. One of the port light apparatus which will become available can be
installed. The light can be occulting on the Sindberg system if that system is adopted (vide
appendix A, paragraph 11).

SANTAPILLI.

(@) The light is exhibited at much too great a distance from the danger and at too great
an elevation for its power. w7 O o

(b) The light is installed on the basement of a building and the ventilation is very
indifferent. Much trouble is caused by insects at this station. The ventilators in the pedestal
should be covered with gauze and a wire gauze door fitted. The steps, cleaning path, and
apparatus platform, have been painted white which gives the lantern a dirty appearance, as the
white colour cannot be maintained. ; f :

(¢) The apparatus is of the 2nd-order fixed, with a dioptric mirror in rear. Nine lenses
and six prisms of the apparatus and one prism of the mirror are damaged. The new burner is said
to have given a good deal of trouble at first, but now is better managed. The flame appears to be
kept rather low, but this may be owing to defective ventilation. A strainer is required to keep
insects out of the overflow basin cf the burner. :

(d) Stores are kept in a building close to the light and are well maintained. _

(¢) Permanent quarters for the Superintendent and head keeper have been built. The
Superintendents’ bungalow consists of two rooms 16" x 18’, two dressing and two bath rooms
with open verandahs in front and rear. The floors are all in bad order, and the roof leaky and
full of white ants. Another room is said to be required. A room should also be built for the
accommodation of inspecting officers. The cook. and store rooms require repairs. The head light-
keeper’s quarters consist of one room 15" X 12, with two small rooms at either end. The accom-
modation is not sufficient. The floors are all in bad order and should be concreted. General
repairs such as painting should be executed and a tree which is damaging the roof cut back. The
cook-room is in good order. The assistant keepers are housed in mud huts. If the proposed
establishment (vide table V) is entertained, additional quarters will be required for the two
assistant keepers, the present head light-keeper’s quarters being converted into cook-rooms. The
Superiutendent’s quarters can also be brought up to whatever standard is determined on. The
Superintendent has built a fowl house and two cattle sheds which he should be required to keep
neat and tidy.

. (f) The light-house property requires to he fenced, and as the keepers have to keep stock
owing to their isolated position, grazing ground should be provided. The southern boundary
may be moved back to the second palmyrah hedge and continued towards the east to include
_the land now rented by the Superintendent. The western and northern boundaries should
include the hill on which the light-house stands. Two new gates will be required and prickly-
pear and jungle should be cleared and the whole property fenced with milk plant with demar-
cation stones at angles. The cost of fencing and gates will not exceed Rs. 250, and the
value of the additional land required, which belongs to His Highness the Maharajah of
Vizianagaram, cannot be much.

CALINGAPATAM.

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

GOPALPORE.

5 visg%eThe locafion is suitable, but the light is exhibited from a higher elevation than is
Tk ) Th:uﬂagsta.ﬁ is.in good order and has recently been repaired. The basement is said
0 be annually plastered with chunam, but it would be better and cheaper in the long run to
plaster it with cement.

= Eic) The apparatus is a 4th-order port apparatus and is efficient. The breakage of burner
oyun er; alﬁ considerable, but is probably due to the difficulty in lighting or tending the burner
during . weather. It would be befter to construct a platform at a lower elevation with a
shelter mtoznhmh the apparatus could be drawn during the day and for lighting and cleaning
purposes. alternative would be to exhibit the light from the roof of the Custom House.

(d) The light-keeper’s quart :
B siidto b6 Hlowis intopthe n;l.ua ers require screen and compound walls. A good deal of sand

MaDras, 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 Jume 1895. Chief Secretary.

From Commander W. J. POWELL, R.I.M., 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.

Kuxparur, MALPE, BARKUR.
3. Lights at Kundapur, Malpe and Barkur (Hangarkotta) approved.

Murkr Rooks.

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 te
the proposal to place a light on the Sacrifice Rock. On Cotta Point is the position I
propose for the latter light. j

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. Each light should be in a properly-sheltered light-room.

Sacriricg Rock.
7. Not approved ; light should be on Cotta Point for reasons already given.

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

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

CocHIN. :

10. Alterations to port light at Cochin approied; also provision of small ancher-
ing light at Mallipuram. :
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TANGACHERRI.

11. Light on Tangacherri Point approved.

MorTUuM.

12. An increase in the power of the Muttum light during thick weather is
approved. The present four-wick burners can be used with one of the new 3rd-order

lights. Before carrying out this proposal the ventilation at Muttum should be
improved,

MaNAPATD.

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 Twticorin column should be altered as proposed by Mr. Ashpitel as soon
as provision can be made for a temporary light.

PAnBAN.

15. Pamban light is sufficient for present requirements.

Cavnvere Pornt.
16. The new light recommended for Culimere Point is suitable.

NEcaraTam,

.. 17. The proposal to increase the power of Negapatam light, which is a land-fall
light for vessels from the Straits Settlements, is approved. This light should, in my
opinion, be classed as a sea light,

CUDDALORE.

18. The present light is sufficient.

Seven Pacopas.

19. The alteration of the Seven Pagodas light to a 3rd-order triple flashing should
also receive very early sanction. The tower for the new light should be built on a
site which provides room for storage of oil, &c., close to the tower. The necessar
range can be obtained with a less height than that proposed by Mr. Ashpitel, as the
only vessels likely to make use of the light frequently will be steamers of laige ton-
nage. An elevation of 120 feet will give them a view of the light when 18 miles
distant, e.g.—

e MLs.
118 feet elevation gives a range of 124

Height of eye from steamer’s bridge 25 .fe;et ( av:e.rage) .g.ives a ;-ange 'o.f 55

Total ., m
I would here remark that the towers of all the new sea lights e
Mr. Ashpitel may be slightly reduced in height. ghts proposed by

MADRAS.

20. Madras light is in all respects suitable, but it will be i
offer a few remar];s on Mr. Ashpitel’s report thereon. T wil] ju:tog?tliizt t}lllzzetl:g
lighthouse mechanie who was in temporary charge of the light had been for some weeks
absent on duty at Calingapatam and no person was available to take his place. The
hour of Mr. Ashpitel’s inspection was the early morning while the men were cfeaning
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the lantern and apparatus. During the night the windows swarm with insects which

et 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.

PuLicAT.

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 buruers
suggested by Mr. Ashpitel might also be provided at the same time,

Faise Poixt Divr.

23. As regards the proposal to instal a 8rd-order triple flashing light at False
Point Divi great care in the choice of a site will be necessary, owing to the brfmcl.les
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,

(GoDpAVARI PoINT.

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

VI1ZAGAPATAM AND BIMLIPATAM.

97. 1f 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 fwo white at Vizagapatam, or vice versd. 1t will not be safe to have
another fixed white light within thirty miles of the Santopilly light. ‘

SANTOPILLY.

28. 1 agreé with Mr. Ashpitel’s propbsal 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.

29, This light has already been improved and an establishment sanctioned.

(GOPALPUR.

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

31. The dues proposed to be levied for the construction and maintenance of these
lights appear suitable and the estimated revenue therefrom correctly calculated.

32. While practically accepting most of Mr. Ashpitel’s proposals, I would
remark that, however desirable it may be to have a really well lighted coast, shipping
should not be too heavily taxed to attain this resnlt, and in my proposals contained
in this office No. 1271—169 G., dated 5th May 1894, I refrained from suggesting
more lights than were absolutely necessary to the navigation of the East Coast. My
reasons for adding to the number of necessary lights are fully set forth in my
No. 1271—271 G., dated 19th July 1894. The new lights proposed for the West
Coast I would describe as facilities to safe navigation, but not absolutely essential ;
still, time is becoming of more importance yearly in sea traffic, and provided that
ships are willing to contribute to their maintenance, many and good lights should be
provided.

ESTABLISHMENT.

33. I fully agree with Mr. Ashpitel as to the adoption, as far as possible,
having regard to local conditions, of the Trinity House system at our lighthouses
with the provision of three keepers as against two in English shore lighthouses.

(1) I take exception to the statement in paragraph 15 of his report, viz,, ¢ For
lights, such as the majority of the proposed sea lights, the number of keepers in
England, Scotland or France would be two. ” Many of the proposed stations for the
new lights will be far more isolated than rock stations in the United Kingdom as
regards facilities for obtaining supplies and visiting home when relieved.

(2) There will be no steamers to bring the supplies or land the men near a
railway. In some cases under the proposed scheme of engaging Euragmns the men
will be employed at places a week’s journey frqm their homes ; at isolated rock
stations four keepers are entertained by the Trinity House ; at other rock stations,
with which might well be classed many of our proposed sea lights, three keepers,

3) Mr. Ashpitel has omitted to mention that ata rock station an addition
at the rate of £25 per annum is made to the pay of each keeper while on duty
there.

4) Also that in calculating the pensions payable to a keeper £18 per annum
is added to his pay, being the estimated allowance for house-rent.

(5) I consider that at all sea lights a provision allowance should be given and
that free conveyance of stores should also be granted.

(8) With these additions the present rates of pay might be tried ; the present
Superintendents to receive their old rates of pay and in specially recommended cases
to be allowed to rise to the maximum present pay of Rs. 100 per measem.

(7) At most sea lighthouses it will be necessary to maintain a scavenger and
waterman. These latter are not provided for in Mr. Ashpitel’s scheme,

34. As regards the local light service, I agree with the suggestion made in the
enclosed memorandum * (drawn up b

* Paragraph 10. Mr. Baddeley, Personal Assistant to the

g Presidency Port Officer, during his recent

visit to Australia on privilege leave), viz., that the charge of a port light should be
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the probationary service for promotion to a sea light, and that Eurasians be employed.
The only exception to this would be in the case of mast and cabin lights at which
a moderately-paid native keeper, with a cooly to assist in hoisting the light up and
down, should be entertained. The keeper should receive a small lodging allowance
on the understanding that he lives as near as possible to the light, and in the case of
lights only exhibited during the fine weather he might be required to sleep near the
cabin in a temporary hut. These proposals are, of course, conditional on the establish-
ment of the superior class of lights, from which lights a very efficient check on the
maintenance of the smaller lights can be carried out.

35. Pending the final settlement of the question of lights and establishment Ie
would suggest that sanction be accorded to filling up all future vacancies at tower
lights by the appointment of an Eurasian, if possible with some mechanical training,
on the scale of pay proposed by Mr. Ashpitel for the lowest class of provineial keeper
and exempted from the examination rules in the case of unpassed men, When funds
admit, all lights except fine-weather lights should be located in light-rooms.

SupkrvisioN AND INspEcTION OF LIGHTS.

36. As regards the method of inspecting the lights I totally disagree with
Mr. Ashpitel. In the first place, mechanics on the pay proposed by him are not
suitable persons to exercise the necessary control or to submit reliable reports. Tt is
quite out of the question to entertain an expert from England, nor is one required.
There is already on the establishment a lighthouse mechanic who has performed his
duties satisfactorily. He has gone through a three months’ training under Trinity
House keepers in Ceylon and, though there may perhaps be petty details in which
he hus failed to come up to Mr. Ashpitel’s standard, he is for all practical purposes
the best man available as a mechanie, and I recommend his retention in that capacity ;
also as Principal Keeper of the Madras lighthouse with an increase of pay. He should
also be employed as instructor of the keepers engaged from time to time. To assist
him I would propose, for the present (pending the introduction of the new scheme),
an Assistant Superintendent ; subsequently, three keepers would be appointed.

37. As Inspector of Lights for the Presidency I would strougly recommend
Mr. H. D. Baddeley, Personal Assistant to the Presideney Port Offcer. Mr. Baddeley
was deputed to accompany Mr. Douglass when that gentleman inspected the lights of
this Presidency and has for the past five years takena very keen interest in all matters
connected with lights. He has on various occasions, at home and abroad and at his
own expense, visited lighthouses. It will not be necessary that Mr. Baddeley should
give up his duties as Agent for Government Consignments or as Personal Assistant,
though his duties in the latter appointment will principally be confined to lighthouse
work. It will be necessary to relieve him of the duties of Government Surveyor,
which might be performed, and consistently, by the Deputy Conservator, who isin a
similar position to the Port Officers at Karachi, Aden and similar ports, by whom this
duty is performed. Mr. Baddeley intends applying for the furlough (leave on
private affairs) due to him (six months) next year. I would recommend that Gov-
ernment should allow him to remain at home for three additional months on the usual
allowances granted to officers on duty in England, to go through a practical course of
instruction in lighthouse inspection and management under the Trinity House. This
he is willing to do at his own expense. The financial result of the above proposals
does not involve much more expenditure than would be entailed by Mr, Ashpitel’s
scheme, and the inspection would be much more satisfactory. With the extension of
railway communication in this Presidency, recently carried out and projected, there
would be no difficulty in the proposed Inspector making at least four visits per annum
to each lighthouse without a very prolonged absence from head-quarters. The light-
house mechanic would accompany him on these inspections. The Inspector should
communicate with Government through the Presidency Port Officer and still
remain subordinate to that officer, but should be allowed considerable freedom of
action and full powers in dealing with all minor matters. He should, in fact, be the
head of the lighthouse service under the administrative control of the Presidency Port
Officer.  The transfer of the duties of Government Surveyor would deprive the Agent
for Government Consignwments of certain emoluments and the inspection duties would
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involve a great deal of travelling, and to compensate him for loss of fees, increase_d
duties and responsibilities, and also to bring him under first-class travelling rules, his
substantive salary should be increased. An increase of salary would result in the
withdrawal of his personal allowance (vide Article 77 of the Civil Service Regulations),
and thus unless increased to an appreciable extent would not be of any material
advantage. The average emoluments of his present post _are approximately
Rs. 500 4 45 (personal allowance) - 45 (representing fees for private surveys)—say,

Rs. 600 per mensem. When this appointment was originally proposed the salary
without fees was fixed at Rs. 600 per

* Yide G.0., Marine, Nos. 365, 366, of Ist mensem and this amount was on two *
Angust 1888, also Comma"‘;‘”d gt’t'e%t ®  oecasions recommended to the Government
kgg;" Ne. ig—‘4l4Mi;ian 2},:0 eeegi(x)wir of India, who were on the first represen-
ll‘Tos ,5lplg?3 of 1ullth Febraary 1890. ®"  tation willing to grant the higher salary

Y if the matter had been pressed by the

Government of Madras. On the second occasion the recqmmendatio.u was mixed up

with a general scheme for improvement of salaries which was rejected. I would

recommend a consolidated salary of Rs. 700 with a Presidency allowance of Rs. 100

per mensem.

38. As for some years to come Mr. Ashpitel’s opinion and advice will be required
if his scheme be adopted, I would suggest the desirability of granting him either a
lump sum annually or a monthly allowance. All plans for new lighthouses should be
revised by him and his opinion called for on technical matters.

39. The Inspector of Lights would be responsible for the cleanliness and efficieney
of the lights and the discipline of the establishment. He should grant leave, award
punishment and deal with all correspondence and returns. Punishments other than
petty ones to be open to appeal to the Presidency Port Officer. ~ An incentive to good
work might take the shape of a bonus to every keeper who has a clean defaulter sheet

for a certain period.

40. In proposing this additional expenditure I have taken into consideration the
fact that a very large initial outlay and yearly expenditure is involved amounting to
Rs. 10,00,000 and Rs. 1,50,000, respectively ; therefore expense should not be spared
in ensuring by efficient inspection and reliable advice the disbursement of these sums

to the best advantage.

PUTE .I beg fhat a copy. of Mr. Ashpitel’s report may be supplied for record and
future reference. :

—_—

MEMORANDUM ON LIGHTS ON AUSTRALIAN COAST.

During my recent trip to Australia I availed myself of the opportunity of enquir-
ing into the Lighthouse systems of New South Wales and Queensland, und through
the courtesy of the Marine authorities of the respective colonies, facilities for so doing

were granted me. |

2. Having in view the proposed re-organization of the Madras Lighthouse service
on the basis of Provincial and local lights, I devoted my attention to the smaller class
of lights used as ﬂ[l)brt and leading lights, especially with reference to the establishments
maintained and the system of making such lights to a great extent automatic, s.e., the
maintenance of a mogerate intensity without the presence of a keeper on watch.

3. On the Queensland Coast, there are about 100 minor lights termed secondary
coast, and port, and river lights, the majority of which are in charge of only one keeper ;
in some cases one man supervises two lights. Several of these lights are of the 4th
order.

R o
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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 no 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 occur.

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.

12
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nation. For this purpose the existing or proposed ranges are none 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.

4. Supposing, for the sake of argument, that it is decided to reduce the ranges of
the lights mentioned in paragraph 2.

In the case of Barkur (6 miles), Mulply (8 miles), Tellicherry (6 miles), Bimli-
patam (10 miles), the burners are of the ordinary, circular, single-wick type, very
similar to a table lamp, and it is just as easy to burn them at full power as to keep
the wicks low. The only attention (barring accidents) which these lights now require
is to change the burner at midnight, and even this would probably be unnecessary if
the keepers were trained to trim their burners properly and if a proper shelter for
lighting purposes was provided. In any case, however, I do not thinka constant
wateh can be avoided as the lights are hiable to be obscured by insects which cannot
be removed automatically.

In the case of Mangulore (12 miles), Cannanore (12 miles), Calicut ( 12 miles), the
burners are of the two-wick Douglass type and the apparatus is in good order.
If it is thought that the range admits of reduction, the simplest course is, not to put
the Douglass burner to a use for which it was never intended, but to instal a single-
wick burner of the type in use at the other small stations. This would at once
reduce the cost of maintenance, if that is the only object in view. 1 do not think,
however, that this would be justifiable in view of the small saving effected, as the
utility of the lights would be much impaired by night and of the tower asa day
mark, owing to the necessary reduction in the height.

5. Paragraphs. 1, 2, 3.—The question of lights burning without attention has
been closely investigated by the French and English Engineers during recent years
with the result that the former have produced a lamp which, with ordinary light-
house oil, will burn for two months without attention (vide page 35 of Report on
lighthouse construction and illumination) and the latter have found an oil' (vide
page 24 of the same report) which, with an ordinary lighthouse burner, will burn
for a 9ons1derable.t1me without attention. In Sweden, Norway, &ec., the Engineers
have }nvented a hght apparatus which will run for ten consecutive days ;ithout
;;tgptlon, but in this case the oil used is very volatile and is unsuited for use in

ia.

To adopt any of these systems might save establishment but would more than
double the cost of oil. :

6. To adopt Mr. Baddeley’s proposal to burn the light at half power would not
1 think, be a success, as 1 do not think Sir James Douglass would have experitilenteci
with a special oil if his burner was adapted to run, even at half power, without
attention with ordinary oil. To adopt his special oil and provide the ’neeeqsar
special arrangement of automatic valves would mean greater responsibilit : anZl
require more intelligent keepers on higher pay. Sufficiently trustworthv-mehy m
at some future time be available, but, at the present time, it has been thought n <4
sary to provide extra establishment at lighthouse stations because men o’fg the e<lzes-
employed in the Trinity House service are not forthcoming. I may here me ctass
that, from the first, I have been of the opinion that, owing to the greater di mf’" xlon
in management of the Douglass burner, it would have been better, in the first in tcu 34
to have adopted the French burner of 1889 for stations in charge of Nativé ks iy
The Douglass burners have, however, been adopted and the ditﬁculty in ma P
;s not such as to justify a change. Ragempng
" 7. Puragraph 4.—The form of smoke-tube mentioned by Mr, slos
nally introduced by Messrs. Saulter Lemonnier and was, I BeherveBi;(ltdilr;az twas onglé
™ ]gngland- The annular spaces between the various lengths were desi n;edlxx' utx;e
duce air and, by cooling the smoke, render the combustion more comg lete ']Il‘lh £
smoke-tubes were used with the F arquhar and other old forms of burger Me g
Saulter only claimed that this arrangement was the best for the old but ners. withtgs::’
four or three wicks and never claimed that it was indispensable for burners of one or two
wicks. Since then lantern roof ventilators have been much improved with a view to
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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 18 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 (v7de 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 Administration. 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,
success. 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
gmall. If any change in oil is made, I suggest a return to cocoanut oil for all lights
with Douglass burners (vude paragraph 13).

10. Paragraph 7.—Calls for no remark.

11. Paragraphs 8 and 9.—Personally I consider that Native keepers will do
oxcellently 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 difficnity 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 b 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 Alippt I enquired mto the cost
of this oil and found that the Travancore Giovernments were purchasing it for the

light in their territory at As. 8 * per

*I have not 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 fall in the value of the rupee would be so great and that the price generally
would be so high. I enclose a trapslation 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 exposed to this temperature.
This change would not necessitate any modification of existing apparatus, as the
Douglass burners are adapted for use with vegetable oil. I would not, however,
recommend any change until it has been ascertained that the present price of heavy
mineral oil cannot be reduced. Under no circumstances do 1 recommend the use of
150° kerosine oil with Douglass burners, as this oil is no cheaper than cocoanut which
has the great advantage of being perfectly safe.

VEGETABLE AND MiNERAL OiLs.
[ Translation. ]

Vegetable 0ils.—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 equal quantity of
oil in lamps of one or several wicks.
2nd.—The period of burning, i.., the time during which the lamp burns
without trimming and without apparent reduction in the intensity of

the flame.
3rd.—The resistance to freezing.
4th.—The price.

This last element of comparison varies according to the locality and the season.

Comparison between Vegetable Oils.—Colza oil according to Monsieur Reynaud has
many advantages over all the other oils in two very essential respects, viz., intensity
in a lamp of several wicks (cxcepting cocoanut 0il), and non-liability to become viscous

when the temperature falls.*  Olive oil is
* This does not matter in India. a little better for burning in a single-wick
lamp and very inferior for burning in a
lamp with several wicks; it appears to undergo a rapid change in passing through
the burner, and, getting very hot there, necessitates frequent trimming. Cocoanut oil
s excellent, but commences to become
. viscous at 24° + degrees above zero. Lin-
176" Fabrenheit. seed oil is very bad; it produces much
char and cannot be used in lighthouses.

Mineral Oils.— The essential difference between these oils and vegetable or animal
oils is that the former are volatile while the latger are fixed, that is to say, that heat
decomposes them without rendering them volatile. 7

The quantity of colza oil which it is necessary to burn per hour apd per unit of
light obtained ina burner, of the type adopted in lighthouses before the introduction of
mineral oil, having two three or four wicks, varies from 37 to 33 grammes, the smallest
consumption being obtained with the largest burner. The quantity of mineral oil
which it is necessary to burn per hour in a burner having two, three, four, five or six wicks
per unit of light obtained varies from 25 to 29 grammes, the smallest consumption

: being obtained with the smallest burner.
At the same price there is therefore + an
advantage in using mineral instead of
colza oil. The smaller price of the former makes the advantage still more marked
and in all French lighthouses the old colza-oil burners have been replaced by
burners with mineral oil with an extra concentric wick without increasing the cost of
hghtmg }

At the present time perfected § colza-oil burners are construcied in which the

consumption of oil per unit of light
§ The Douglass burner or new French burner. obltained is not greater (¢) than in mineral
oil burners.

$ With the old burners.

(2) T cannot find the meaning of this word.,
() This being the case, the choice between cocoanut and heavy minera] oil depends solsly 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.—1t will be observed—page 3, paragraph 8 (), pages 18 and
14, Table I, page 22, Table VIII, and page 19, Table V, of report—that the difficulties
brought to notice by the Presidency 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 buili fora 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 Secilly 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

B : ., Other ports. I see mo objection to the

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

S 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, paragraph 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.—I 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.
It 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 #ower 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
aware that I intended to inspect the light, I was not aware that the light was not
in charge of a responsible person, *

14
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£ (11) Paragraph 91,—Tf the present Hope Island apparatus is moved to Pulicat, 4. 1 did not go into details regarding )PenS(lOfIﬁS but ml?r(‘ta)lly el{lcered the contribu-
3 the large two-wick burners may just as well be transferred with it. There is, how- e tion at the ordinary rate. The Presidency Port ;t 1‘(361' AR ‘111183 to an allow-
7 ever, no urgency about this, This may be sufficient, at all events, for the present. ' ance of £]18 per annum which is added to a hg‘ A degpex: shPaY o '}I]‘.nmty House
§ 1 do not think any change is very necessary unless the light is converted to occulting, Service when calculating pensions, as, if not provided with quarters,.this additional
E except perhaps as regards burner. 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 mot 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 29, Table VIII, frlom v(vihich it will
i . B 2 4
. Ly s T : i3 oy L ie : ; be observed that compensation for dearness of provisions has been nc uded at varying
patam(lildlz‘ iﬁimﬂl‘{{’;o 2gtt af.om’]%h?ll‘)]:-els]i%ﬁc? lglol(tm(?ﬁ‘ivcg d<01£s rlrll:,itz)a;{l (:‘ﬁ;e?‘i;iuk; ’ g { * ates for all stations except Madras and Calingapatam, where 10 allowances seem neces-
proposes to maintain also the existing port light at Masulipatam (vide page 37 of ! nery: ! d ol i sthing beyond
report). This would be extravagatit and neither of the lights would be in the best 6. T also see no reason to give the presentSuperintendents anything beyon >

position for the purpose. A considerable expenditure would also have to be ineurred : personal EI]lOWi‘.IlCe to prevent :ae’tual loss of pay. They might, however, be allowed to
on quarters for g;tablishment if the present {)ight at Point Divi is maintained. My ' draw an increased pension. This would tend to make them more contented without
proposal is in accordance with Mr. Douglass’ recommendation. I do mot see any : upsetting the newly-recruited men.
advantage in maintaining the existing light at Point Divi. L 7. Scavengers and water-men should not, T believe, be pensionable.  Their pay
(14) Paragraph 25.—Calls for no remark, 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
gervants are not to enter the tower or store-rooms connected with it. >
(22) Paragraph 34.— Please see page 11, paragraph 99. To carry out the sug-
estion made by Mr. Baddeley would complicate matters considerably and inferfere
with the proposed gradual handing over of port lights to local authorities. Besides,
I do not think that it would increase the attractions of the proposed Provincial

(11-A) Paragraph 99.__The existing clock-work can, I think, be repaired, as
the Civil Engineering College has recently imported a machine for cutting teeth.
The apparatus does not, at present, revolve properly because the teeth on the pinion,
&c., were cut locally by hand and are not uniform.

(12) Paragraph 23.—Calls for no remark except that the efficiency of the light
as a guide to mariners should, it is suggested, outweigh facilities of communication.

(15) Paragraph 96.—Neced not be considered at present. Gas buoys are €x-
pensive—uide page 77 of my report on lighthouse econstruction and illumination.

(16) Paragraph 97.—The Presidency Port Officer has transposed the lights pro-
posed by me. I suggested a Ath-order fixed light at Vizagapatam as the East Coast
Railway are developing this port and a decent light should, in my opinion, be provided
in the first instance. I would suggest that nothing be done towards providing

SN -

;;ﬁo:gxgaﬁ ba:rg};is;ge%orts. Associated lights are always expensive and new ; ! make men serve for some years on the pay. proposed'for « Local keejpers,
- ! ‘ i while it would be manifestly unfair to allow lurasian recruits for the Provincial
(17) Paragraphs 28 and 29.—Call for no remark. k ! cervice to absorb the better-paid appointments in the ¢ Tocal * service. It should be
(18) Puragraph 30.—If this is the case® the other similar port lights might g remembered that it is not, as a rule, proposed to provide quarters for Local ”” (native)
be in charge of a single keeper. It won't ! Keepers, while the Eurasian recruifs for the Provineial service would have to be

» Seo note on Mr. Baddeley’s Memorandum.  do to suddenly rush to the other extreme. : provided with quarters or granted an allowance while employed in the Local service.
If the proposed scheme is sanctioned there { This would be a source of discontent among the native members of the Local service.

will be plenty of changes in establishments without making more. At many of these The importance of reserving one service for Eurasians and the other for natives should

ports the keepers are required for signalling and there are keepers available who will : also, 1 think, not be lost sight of. The men in the Provincial service have to live at
otherwise have to be pensioned. somewhat isolated stations, and to mix up two classes of keepers, which would be the

: : . J g \ : are promoted to the Provincial service, is not likely to be

(19) Paragraph 31.—This statement should, I thiuk, be received with caution. ; case if I;(’giﬁ ];eesl(;z{:l poin%, of view. In the * Local”? service I also woulszl suggesi
The necessary information from the Board of Revenue has not yet been received. 1 success :tain 8 mber of appointments <hoald be reserved for Muhammadans.

: (20) Paragraph 32.—1f the proposed lights on the West Coast are not provided, ; cxe, ‘}cfio not think a lodging allowance is necessary. The pay of these men is
the scheme practically falls through. It is quite possible that reductions can be made L osed to be increased, and the less they are interfered with as regards quarters, the
. in the estimate when prepared in o ; gﬂt)%)er So long as the light is properly maintained, a ¢ Local ” keeper may live any-
» : (21) Paragraph 33— The statement to which the Presidency Port Officer takes eh re. within 2 reasonable distance (so long as a man turns up for his work regularly
_exception is, nevertheless, true. 1 don’t think any lighthouse on the Madras coast }V gould say he lived within a reasonable distance) and the local authorities should be
can be placed in the same class as the Bishop Rock, Eddystone, Wolf Rock, Bell Rock b ed to see that the light is properly maintained. 1f rules are made laying down
&c., where the rocks are covered -at high water and the keepers have no p,l To tak(; ( 2 ;eg:;taiﬁ 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,
9 ggest that they should be handed over to local authorities, under certain

1 would st . ¥ X, A
conditions a8 to maintenance, as soon as possible, wherever such authorities exist.

(23) Daragraph 96.—Please see page 7, paragraph 16, of report. I only
osed to provide inspecting officers similar to the Trinity House Superintendents
E;ﬁpwould submit that the present lighthouse mechanic is competent for one of these

.

If not, I should say that the sooner his services are dispensed with

exercise except the lantern gallery or pedestal platform.

9. T don’t understand the remark about steamers to land men near a railway, as
with one, or possibly two, exceptions the proposed stations are on land. T here}a ‘are
geveral steamers a week all round the coast and, as the Presidency Port Officer remarks
in paragraph 37, railways are being rapidly extended in this Presidency.

3. The additional allowance of £25 for keepers while on duty at a rock station
was not mentioned, as it does Dot seem NeECOSSATY to adopt every detail of the Trinity

i ts. 2 e 3
appointmen iis dutics are pmpoged to be strietly limited and he will be better

House, Scotch and French Service Regulations ; I also do not beli he better. ! it e ) : :
allowance is given except in very special cases. " The allowances eixlxegzo?ll:rt»da;?; 3‘2:1? Z,:ployed than spending half his time kicking 11:15 heels in Madras without any
~much less than £25 and no allowances at all are given for keepers employed at island apeciﬁed duties. I see 1o advantage in making the mechanic Supermtendent O,f the

stations such as Ailsa Craig.

- 5% -
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i 1 i 1 'hen his services are
{adras light with another Superintendent to take his place w e vice
g;uired efsewhere. It would simply mean divided authority and no respons‘)lblhty, as
was apparently the case when T inspected the Madras ]{ght~se§e paragraph _f.). ;t 18
necessary to have men constantly paying unexpected visits to lights in order to keep
the keepers up to the mark.

: (Signed) W ASHPITEL,
26tk July 1895 Ezccutive Engineer.

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

The question of improving the coast lights of this fy’res‘ideney has engagsdl (t)}tl}?
aftention of Government for some years past. In G.O. No. 318, Marine, da?e‘ i
August 1895, Mr. F. W. Ashpitel, who had recently studied light-house (lz_onlstluc] ion
and illumination in Europe, was depluted on special duty to Inspect all th‘e. ights 2(11 Otl}]]g
the Madras Coast, and report on their suitablh_ty or otherwise, their position, tzliln . (_3
structures from which they are displayed. 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 thesei 2rders(sl.
It is, in the opinion of His Excellency the Governor in Couneil, a-very comple ? ztnd
exhaustive document, and merits the thanks of Government which will be cony eye
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— 1
. () gradually handing over those lights which are not required for genera
navigation to local authorities, such as Conservauqy 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 establlshments, the
provision of proper’ training for the men, and suitable house accommodation where
necessag) The improvement of 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 not inclined to agree in the suggestion _that their
management should be handed over to local bodies. Tt is considered essential that the
Inanagement 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
Ry opinion of His Excellency in Council, open to grave objection, and he
does n,ot at present see his way to taking the requisite steps to give effect to g mea-
sure of this kind.

6. The probable expenditure necessary for the improvemept of existing and the
construction of new lights is given as Rs. 8,80,000. Of this sum the -proposed
“8ea” lights absorb Rs. 8,00,000, of which Rs. 2,08,000 are for eight new sets of
apparatus, Rs. 4,5¢,000 for improvements to existing towers and for new constructions,
,,ﬁd the balance for contingencies and Public Works supervision. The annual cost
of interest, Sinking fund and maintenance for ¢ Seg lights is estimated at Rs. 1,30,000,
and Re. 15 000 is the cost of maintenance for Port ” lights, or a tota] 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 3% -

eet the annual charges for interest, Sinking fund anq maintenance
gertﬁznfé: ngfuiixgnht-house dues on shipping. As stated above the proposal to raise
fgnda in zhis manner does not commend itself to Government, It thus remains to
consider how the requisite funds can be obtained,

¥
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7. It is observed that the annual surplus from the Madrasg
existing orders, handed over to the Harbour Trust Board. As the 3
shortly be completed, it may be possible to divert these monies to the |
The contributions for the Past five years have been ag follows :

RS.

1891-92 .es «o o 50,000
1892-93 -« 65,000
1893-94 20,000
1894-95 . 1,74,862
1895-96 44,075

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. 96,000 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 ig
raised by loan :—

RS.
28,000
19,500
82,500

\
Total ... 1,30,000
e ————

Sinking fund

Iptereet at 3§ per cent. on Rs, 8,00,000
aintenance of lights 4,

8. The question of raising the requisite funds will be considered hereafter in
the Financial Department. Tt is observed that the totg] hala

. ] nce (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 8roups may
therefore be taken at R, 4,34,000 which could, if the funds
amalgamated, be utilised, if necessary, for starting Mr. Ashpi
house construction and lumination. ~ There will still be required a sum of Rs. 3,66,000
to complete the scheme, [t will not be wanted at once and, meanwhile, jt may be
assumed that further aceretions to the surplus balances of Port funds wil] continye,

t may thus not be necessary either to raise any loan or impose light dues. At aj]
: s events the matter is pot one which

z joo requires immediate action, If 1o loan is

éﬁfﬁfﬁ”; Mo e o .l".”"n ars lakhs.. fg’ggg raised there will be g saving of Rupees

SR ;000 * in the estimated annuyal expen-

Total ... 47,500 diture of Rs, 1,45,000 for maintenance,

— &, of both sea and port lights, and the

i RS. r 1n I 1 s

T Mal%tsnanee o§ sea ng'hltxs e e 82,500 ::;g:) :l!(l)];;n wi%ltgebilg. O;;:i;(()iof?rr (1)11131}1’1‘13911
. (0)

S foe S 9. His Excellency the Governor

Total ... 97500 in Council HOW proceeds to pass orders

—— on the detailed proposals made in Mr,

Ashpitel’s report. .
Paragrpa, 8 (a)— Muij; Rocks.—TFor the reasons advanced by the Presidency

Port Officer it is considered that 5 somewhat stronger light on the main land must he
better than a weaker one on the rocks,

(6) Sacrifice Rop. —For th the proposal to pl :
Cotta Point will probably be Zde € same reasons, Proposal to place the light on

(e) Aleppi—The Proposal to inereage the speed of this light so as to make
one revolution in two minutes jg approved,

15
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Commending lights ot
Preference to fixeq or oceulting lights of a corres
There seems no doub

Ponding order,
t that the flashing lights are to be preferre
if they can be afforded,

e,
a
h (=]

. incidence of
% gain on the inci
f addressing the Travancore Government ag o
» question of addr e ¢ ' licht during
?l?g (3;11:;':}3 will lie over for the Ples.enrease to the power of the y(lgltlui Sutfmcsted by
=] g i 1nce . L ‘ners ¢ 5 oD s
(e) Pomtlélfz{)tdu:lz;ldeAnThe present four-fwtlﬁlg 2:‘];9nthird order lights, but
. hou € s : ith one o
thick weather s H be used w 1 rod
: rt Officer, roved. . SR
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(9) Pamban.

The suggestiong made in My, Ashpitel’s noteg
fully considereq by the Presidency Port Off
given in thege Proceedings, carried out in due
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cer and, subject to the specia] orders
course wherevyer Practicable,
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Pamgmp}zs 10 % 21.—This portion of the report is taken up with q
sent and proposeq Organization of establishment, Tpe recommendationg made
may be thug Summarised, T

€ whole establishment to be Te-organized, and ty, sepa-
rate serviceg formed for « Sea” and for “Port lights, respectively, —the former t,
bea “Provineia] » consist of Eurasians o higher rates of pay ; the lattep
a‘“[ lower rates, The men forming the Provineial seryice
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for their duties,
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qualified mechanics, who- h
charge of 4 light,
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keepers, it jg
writing and
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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. He further recommended the improved cireular ventilators now adopted by
Trinity House, and that the tower windows should be of adequate size, well arranged, fitted with
opening sashes and easily accessible from the stairlandings and steps. In carrying out these
instructions all that has been dope 18 to replace the close bosrded floors of lanterns with open
gratings and the necessity of glazing the existing loopholes and otherwise providing means of
regulating the draughts has boen entirely lost sight of, as also Mr. Douglass’ remarks that all
lighthouse towers and lanterns should be rendered, as far as possible, fire-proof. The result of the
so-called improvement in ventilation has been, therefore, t9 admit drmghts 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 Me. 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 bhs
noted that in his report Mr Douglass remarked that the want of provision for regulating the
currents 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 scmetimes attached to the apparatus, sometimes to a lantern bar and
sometimes 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 s, probably, near the top of the pedestal inside the lantern with another thermometer
outside, so that the temperatures inside and outside the lantern can be compared.

Lights and Apparatus.

4. (@) The burner now generally in use is the Trinity House Douglass burner with a
constant level lamp 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 which 1
submitted to Government some two years ago. 1 am inclined to think that it is a pity the
French burners and lamps have not been given a'trial in this l"re.\'irl.(:‘m-t\' as, owing to their
facility of management, they are more suitable for use by native kecpers. ‘T'he Krench constant
level 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-
flow. The old Duplex burners, of which there are a large number at the various stations, might
be useful in the Government offices in Madras. They are of no use at the stations and only give
the keepers additional work to keep them clean.

(4) The adjustment of the new burners has been left to the lighthotise mechanic who has
fixed them at the same level as the old eocoanut oil burners, The difference is in some cases not
very eonsiderable, 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 0 way that to alter them would take a conside rable
time, and also for want of tools and appliances. At every ‘l‘lght th‘e necessary tools should be
kept and especially a spirit level for levelling the barner. Some of the yentilator tubes have
been fixed out 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 taught to
burn them off after using the scissors or when much charred,

(4) In some lighthouses the keepers have complained that the cylinders often break in the
early morning. This may be due to the flame being suddenly lowered and draughts of cool
air admitted to the lautern. 'l'he flame should be gradually lowered and the cylinders, at all
events the larger sizes, kept in a felt lined box when removed from_ thp 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
char 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. ‘lThey should be cleaned every morning with
oil as soon after the light has been extinguished as is possible, and, when much encrusted,
may be boiled in water in which potash has been dissolved, : =

(f) The putty which holds the prisms and lenses of apparatus in position is, in many
cases, shaken. The lightkouse mechaniec should be instructed to repair all defects the next time
he visits the lights. lie should not, however, be allowed to remove and replace any of the
gl:lss. : ¢ g X .

(9) With regard to the consumption of oil, the chief thing noticeable is the great unifor-

The twe wick burners apparently .consume considerably more than the consumption
laid down by Trinity House, and the four wick burners considerably legs, Inspecting officers
should carefully test the consumption, when they visit a station at night, with special reference

7
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oil. The small consumption of the four wick burners is probably due to the flames being kept
low, as was the case when I visited Santapilli. This is partly due to want of ventilation,

Bervice and Storc-rooms.

. 9. The spare gear and stores at the various stations are not kept as carefully as they should
be, and the keepers receive but little encouragement to keep their stores neatly. Mr, Douglass
remarked in his report on the inadequate accommodation for storing spare burners, tips, &o., at
the several establishments ang recommended a glazod cup-board fitted with shelves, properly
arranged for holding the burners in a vertical position. It is true that cup-boards have been
provided bat, as a rule, of the cheapest description and not arranged as recommended., T'he

damp; neither do they take sufficient care to keep the leathers and cloths, used for cleaning the
apparatus, free from grit. They have not, in some cases, been instructed in the use of the
various stores supplied to them,

0Oil Store.

6. The oil store is generally a room at the base of a tower-or in the block of buildings used
as keeper’s quarters. It is offen also used as the watch room. The oil is partly stored in
cisterns and partly in the tins in which it is received from Europe, and in many cases no attempt
has been made to either veutilate the store-room or make it fice-proof. Mr, Douglass recom-
mended that at least six months’ supply of oil should be stored in iron or steel tanks, tinned
internally, fitted with proper draw-off taps, with tight-fitting covers and mounted on stone or
slate benches. Tanks have been provided to the extent recommended by Mr. Douglass, but in
many cases the draw-off taps are at too high a level and, for slate or stone benches, wooden stands
have been substituted. The wooden stands should be removed and stone benches substituted and
means of ascertaining the quantity of oil in a tank provided. 'I'his may either be done by a tell-
tale, a gauging rod, or by a glass gauge fixed to the side of the cistern. Mr, Douglass, used to
the large consumption of oil at Trinity House stations, did not probably mean to be taken too
literally in his recommendation to limit the capacity of oil tanks to six months’ consumption of
oil. To avoid the expense of constantly moving small quantities of oil, the capacity of tanks at

most stations may be increased to 18 months’ consumption. No oj] should be stored in the ting
in which it arrives from Europe,.

0il.

7. The price of oil used for light house purposes in this Presidency is said to be Rs. 1-3-0 per
gallon against a price in Europe of 5 pence. The difference is so large that it may be worth
mquiring whether, in the event of the proposed “ Provincial ”’ lights being construeted, oil cannot
be procured at a cheaper rate elsewhere. At the time of my visit to Cuddalore two cases (20
gallons) of vil had just been received direct from Europe and I was informed that the freight
alone on this small quantity amounted to £1-1-0, or to nearly Re. 1 per gallon. It may be,
therefore, that the system of procuring oil in small quantities, separately for each light, is
responsible for the high average cost. A system of obtaining 18 months’ supply and distributing
it from certain centres, say Madras and Cocanada on the Hast Coast and Cochin on the West
coast, might prove more economical.

Forms,

8. The question of reducing the number of forms which a lightkeeper has to fill up may
be considered. Weekly returns might be abolished, ,

Lightning Conductors.*

10. In 1889 Mangalore Li%{xthouse was struck by lightning and two men within the tower
were struck, one being killed. This was attributed to faulty earth-connections and a large esti-
mate was sanctioned to take the conductor to water distant 1} miles from the tow er. It seems
probable, howgve_r, that the accident was really due to a side flash from the conduetor to a coil of
wire in the bmldmg_. In 1888 Professor (). J. Lodge delivered a series of lectures on lightning

® On the subject of Ii
bas given me muu’h el

ot of Ligh ing conductors I bave consulted Mr. R. St. Jones, Acting Government Astronomer, who
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conductors and guards (which with other kindred matter he brought out in the form of a 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 is a conduit for conveying

it were, through which the discharge can take place and that a conductor will be efficient provided
its resistance be small. Professoy 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 rises frqm zero to a maximum, dfes
away to zero, reverses, and attains a maximum in the opposite direction, dies away to zero again,
and s0 on several times before the whole energy is dissipated. Al this may take place in an
extremely small interval of time Now the behaviour of varying and oscillatory discharges is
very different from the behaviour of a steady discharge, becal_lSO, in the former, B!GOtHCﬂl mert'xa.
is a factor of the first importance. It is not therefore sufﬁelent merel:y to eons_ldg,r the ohmie
resistance of a lightning conductor. The effect of the various factorq in determm'mg the path
and character of a lightning discharge is entered into fully by Professor Loc_ige in the yolume
mentioned absve, and the conclusions which he draws are supported by experimental evidence,
also fully given, and described in the volume. These conclusions are appended.

But one point to which he draws attention T would mentian here, The function of a light-
ning conduetor 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 dicharge with a path along a thick copper eonductor may be a positive
dimdvan!age on account of the violent surgings which may take place in it. 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 t_endp 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.”

1t is impossible to give in full the reasons Professor Liodge 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
baildings, with the exception that Professor Lodge shows that the use of copper is a needless
expense, is practically the same as that advocated by Professor Clerk Maxwell who says : (vide
Lightning Conductors by Richard Anderson, page 168) “my plan is to convert a bgﬂdmi 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 mag; be a zinc ridge, Bb and Ce water gutters of
zine or iron ; but the pieces ABD, ACE and the cirouit DEed should be of stout copper wirg
or rope built into the wall as a security against theft, but connected to every other Ppiece 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 withm the whole, unless this js desirable
for other purposes,”

Lodge arrives at certain conclusions from which the following are extracted
to shI;?f;fg: mdi(;gal changes will be necessary in the method of protecting bmldmg_'s from
lightning if, as seems inevitable, his deductions are accepted. The subject is of considerablg
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importan ordi i i i ; :
eﬂilt):i)entl ;ep:tmfxllg to his conclusions none of the towers in this Presidency are, at present,

oondx?c::ot;“-fnts made by Professor Lodge regarding the protection of buildings by lightning

1 “ . . .
P tc() tzvoi:i“vloll’:arit: ::t ;10 Igghtmng conductor, from points to roots, should be of one and the same

(2) Joints should be avoided when i i
; possible, and should be made substantially wh. -
sary. Allowance for expansion and contraction must not be forgotten. S e

v 3
Sy ed( 32; fsal:ﬂn:sgflsggieand corners, and curves, and round about paths to earth should be

(4) The use of copper for lightning conduetors is a needless extrgvagance.
(8) Iron has advantages over every other metal.

(6) The shape of cross section is but 1i i ]
ut little matter, flat ribbon has light
round rod, but not enough to override questions of convenience. B by

o ggﬂ s{::elzli%)lzy t%gecgeﬂ_aigmtgd by a powerful flash determines the minimum allowance for
el ia-this s esig nsideration of conductivity and greater ease of path has the least
(8) It is hopeless to pretend to be able to make the lightning conductor so much the easiest

path that all others ar t i i :
i appmntlyeigl;o::itl)eﬁ; onéil possible paths will share the discharge between them,

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

1 : o o
connect(itozvizlfl it;;lll]ee Iclzl(:mductor at any part of its course goes near water or gas mains, it is best to

(11) If the place to b AR T
S0 BeRted 66 Hacir lgdns u(;x dzrp;:f)icngf has water or gas pipes inside it, the conductor should be

(12) Atall places where water i i

o and gas pipes come near each other, and, in general, wherever
one metal ramificati i )

e metal ification approaches another, it is best to connect them m:ete.llicalli. :

(13) The neigh : : ] T
shoald b6 weosded ie;gergg:ifnhgdzdlgh:g?]ll-bore fusible gas pipes and indoor gas-pipes in general

(14) Tnt 2 g conductor,
n g :
o powder magazines and such like places no gas or water pipes shonld be permitted

to enter, unless the whol ilding i :
the point where they ent?a:.)mldmg 18 made of metal, and they are elaborately connected to it at

(13) It is not wise to erect very tall-pointed 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 st <
nent part of the outside should hs.vge a rod run?xingsa§gg§’ i?.nd s

(11293) llgarth-oonneeted as well as insulated bodies are liable to spit off sparks.
f ), 0 complete security can be attained unless the whole building be metal-lined, floor

and all
(20) In ordinary houses it ma ;
y be well to try and insulate the I i
the walls 0 as to lessen the chance of side flash to metal stones au:ia thlieng]rg lxllggllclllog e

(21)

quite secure, every promi-

In chimueys it may be well to use insulators to protect the bricks from concussion.

23) Co i
(23) nnecting a lead roof or other such expanse with a lightning conductor is not an

unmixed good, for it virtuall
: virtually inereases the dangerous proximity of the lichtni d
may inadvertently bring it near to many objects whichpelse mi;l’lto havz e:szz:pg«li':g e

(24) One of th i e
(25) The ortho?lcx:;o:l](:ﬂioun thing is to know what to conneet and what to avoid,

modifieation thus :— connect all pieces of metal to the lightning conductor ” requires
Connect all pieces
ductor (?) pieces of metal to each other and to the earth, but not to the lightning con-

(26) It may be .
axdo to cbpnitob the:yl; tot?ll:ays reckoned safe to earth things independently. It is often not

earthed, but should not be nhsgel(]ltl:;: conductor, e.g., an inside lining of a chimney should be well

e : 1 ightning conductor no ith i 3 i
rain-water pipes and gutters, The same also, probably, witll; fe‘;l(lin:gz?;l (v;;th ST s
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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 aloop or arch of the lightning conductor
made of any stout and durable metal.

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

(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
gky 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.

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

(84) The resistance of an earth may be tested in the customary way to guard 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 dask 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 out onan 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
principle of fire-proof doors.

(40) A central lighting station, having a tall chimney connected 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 clnse-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 In the list of existing and proposed lights (Table I) red as a distinctive character has
been retained at certain stations, but distinction by colour can be altogether avoided by converting
these lights into occulting. The occulting system which is probably most suitable is the Lindberg
Trotter as modified by Mr. Wigham. This system 1s self-acting, affords a variety of occultations
and can be fixed to existing apparatus at small cost. I 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. Tt 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 duty before admission to the service and should submit their
returns direct to the Meteorological Department. The reading of simple instruments, such as
thermometers, barometers, anemometers and rain-gauges, would not entail much additional work
and the results might be of considerable value.

MADRAS, F. W. ASHPITEL,

22nd June 1895. | Executive Engincer,
on Special Duly, Marine Dept.
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APPENDIX B.
Details of visits to Lighthouses.
Kundapur.

(a) The location, near the south boundary pillar of the port, is satisfactory. The light is
wrongly described in the light list. E

(6) The cabin and mast are well founded and maintained. A mark should be made on
the hoisting chain to show when the apparatus is in position. A small drain is also required in
the floor to get rid of water which may leak through the opening in the roof or which has been
used for cleaning purposes. i . : .

(¢) The optical apparatus is a sixth order port light (lenses rmly)_ w1t}} a s11vert:d spherical
mirror in rear of the flame. The height of focal plane above H.W.L. is said to be 56 feet and
not as entered in the light list. ; g

(@) Stores are kept at the Customs House distant 13 miles from the light. Oil and gene-
ral store-rooms are required at the station. X

{e) There are no quarters available for the establishment. Quarters should be provided
as there is no village near. 3

(7) A well is required, but care must be taken when selecting a site, as most of the water
in the neighbourhood is brackish. The fishermen obtain water from shallow surface wells and
probably a deep well would be a mistake. . ¥
= b(s]) A lightning conductor fixed to the foot of the mast and connected with the cabin is

visable,

Mulpy.

(a) The location answers sufficiently well for the present anchorage, but a better site
would be on the beach near the north bounding pillar of the port or on one of the islands. The
light is obstructed by trees between north through east to south and does not show over the
anchorage marked on the chart which is, however, not used by the vessels which now visit the
port ; some trees near the light require trimming. ;

(8) The cabin and mast are well founded. A mark should be made on the hoisting gear
to show when the apparatus is in position. The cabin has recently been painted, but care had
not been taken to remove rust before applying the new coat. A drain is required in the floor.

(¢) The optical apparatus is similar to that installed at Kundapur. The height of the
focal plane is 53 feet above the cabin floor.

(d) The stores are kept in the Custom House and this arrangement is convenient and need
not be interfered with.

(e) The light is near the village and no quarters ‘are required. The keepers use the
verandah of the Custom House as a wafch-room.

(f) Water-supply is good.

(9) A lightning conductor is advisable as at Kundapur.

Barkur.

A light is required at this port, the trade of which is said to be considerable. The sixth order
port light now at Point Calimere will answer well and may be located to the north of the bar
(See also Point Calimere). :

Mangalore.

: (@) The tower is located on a hill above the town and the focal plane is 240 feet above
high water-level. As previously remarked this elevation is much too great and the best part of
the hght 1s wasted on the sky and of no service to the mariner. With the proposed light at
Maulki, it will be better to abandon the existing tower which is of very inconvenient design and to
re-establish the light on a small tower near the sea and at a lower elevation. ‘The change need
not, however, be made until the scheme for the improvement of Mangalore harbour is sanctioned.®

(6) The tower is 65 feet high and only 4 ?eet internal diameter. Access to the lantern is
by an extremely inconvenient arrangement of ladders. So inconvenient is this arrangement that
if the Inspecting officer hapﬁ:ed to be stout it would be extremely doubtful whether he could
manaﬁ:o climb up into the lantern. The lantern is carried on a wooden gallery which, as Mr.
Doug’ remarks, exposes too great an area to the wind during stormy weather, causing the
ln.ntem to vibrate and water to be driven through the glazing. Several of the lantern panes are
now broken.

_(e) The optical apparatus is efficient for a port light, but it is not of sufficient power for
the height from which it E; exhibited. It is in good ordir, but the burner requires adqu;ting.
d) Stores are well maintained, but the arrangements are not satisfactory.

e have recently been constructed for the establishment but the keepers refuse
to live in them.“ The design and site are both, in my opinion, unsuitable, as a road runs close in
front and there is no screen wall. If the ].‘ight is moved, these buildings will no longer be required
and can be used for some other purpose. 1t is unnecessary, therefore, to suggest alterations.

* It is presumed of course that a scheme will be sanctioned within a reasonable time.

—— '_4\
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(/) 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
question of a new tower has been decided. In an}); case the value of an earth connection 1}
miles long seems 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 spend Rs. 3,000 on
a lightning conductor seems out of all proportion. The existing conductor is of } inch copper wire
rope attached to the lantern pedestsal and joined, at the foot of the tower, to a galvanized iron wire
1} inches diameter, the earth being buried in the ground 60 feet deep. This conductor was
tested by an assistant in the Telegraph Department and condemned because the resistance was
too high. It is said, however, that the joints were not separately tested and therefore the high
resistance 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 connection—vide Appendix A, g&mgraph 10.

(4) The ventilation is defective. It would be improved by inserting gratings in the floor
with means of regulation.

(1) The oil cisterns provided have a total capacity of 120 gallons. It would be better to
provide storage for at least one year’s or, better still, 18 months’ supply in order to avoid the
necessity of frequent supplies of small quantities of oil. To store quantities of oil in the tins in
which it arrives from Europe is not advisable,

Cannanore,

(7) The location is suitable, but the elevation is excessive. The light may be dipped if the
existing apparatus is retained.

(h) The tower is a circular building on the fort rampart and could be easily improved.
All that is required is to %rovide 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
room.

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

(d) The apparatus is a sixth order fixed port light (lenses only) with a spherieal silvered
mirror in rear. The lenses are damaged. The burner, a Hinks Duplex, is out of order. The
light has a range of about six miles which is insufficient. One of the spare fourth order fixed
apparatus which will become available may be installed at this station on the existing tower, the
height of which may be reduced.

(¢) Quarters for a signaller adjoin the tower. The light and signalling establishment
may be amalgamated, as, with the proposed increased number of keepers required for the new
light, there will be no necessity for extra establishment. A watch-room was recently 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 close to the town.

(/) When the light is improved the number of oil cisterns should be increased to a total
capacity of 18 months’ supply.

Tellicherri.

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

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

(¢) The apparatus is a sixth order port light (lenses only) and is grotected by a wooden
shelter. 'With the new light on Sacrifice Rock and the improved light at Kannanur the light at
Tellicherri may be coloured 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 stations

(¢) 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 {he
keepers do not live in them. All that is required, however, is to add screen walls and as far as
possible 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
quarters 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.
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CALiCUT,

() The location is on the beach and is satisfactory. The elevation is too great for the
power of the light and when improved the tower may be lowered. : .

(6) The tower is 98 feet high and 4 feet internal diameter. Access to the light room is
by a very inconvenient arrangement of ladders. An iron spiral stair case should be substituted.
This will not eost much if the tower is lowered as suggested. : ; _

(¢) The optical apparatus, a fourth order fixed apparatus, is efficient as a port light.
The burner is a little low and the pipes are leaky. The ventilator tube is a h!;tle beut.

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

(¢) An estimate has been sanctioned for Rs. 2,350 for quarters for the hght-keepel:s. ‘ The
space available is very small and quarters do not appear to be necessary. The tower is in .the
town and it is doubtful whether the keepers would occupy quarters if constructed. There is a
watceh-room.

(f) Water-supply is good.

(9) There are two lightning conductors to this towe;r. A i

(%) The ventilation is bad. About a year ago gratings were fixed in the light room floor,
but no means of regulating the draughts provided. This should be attended to.

(¥) The capacity of oil cisterns should be increased.

NARAKAL.

(a) This light is exhibited from a flagstaff at the mouth of a creek, five miles north of
Cochin, at a place where considerable quantities of goods were at one time landed and shipped
during the south-west monsoon. Owin g to the movement of thfa mud banl;, which has necess'ltated
the abandonment of the old landing place at Narakal, shipping operations are now_carried on
at Mallipuram, two miles from Cochin. The port of Narakal, in which Mallipuram is included,
is, however, kept up as the anchorage for steamers calling at Cochu} during the. south-west
monsoon, as, owing to the mud bottom, the sea is smooth when the Cochin anchorage is too rough
for boats to lie alongside a ship. For the use of the port, the Cochin Government le_V.Y _port
dues which amount to a considerable sum, and, therefore, the light is, and should be, maintained
by that Government. : :

The Cochin light is close by and all that is required is a small port light. A cabin and
mast red light would answer well and may be located on the beach at Mallipuram. The existing
light is exhibited from a flagstaff and consists of a duplex burner with an elliptical reflector in
rear. The burner obstructs the greater part of the rays of light from the reflector below the
centre of the ellipse, and the reflector scatters the light in all directions. A certain amount of
correspondence has taken place with the Resident in Cochin and it is believed that the Cochin
Government are quite prepared to improve the light. A range of six miles would be ample.

Cocmiw,

(a) Thelocation is satisfactory, but the elevation is greater than is advisable for efficiency.

(8) The tower is 91 feet high and 6 feet internal diameter. The internal arrangement of
ladders is very inconvenient and should be replaced by an iron spiral stair case which would
not cost much if the tower is lowered to sunit the power of the light.

(¢) The optical apparatus is a fourth order fixed apparatus with a dioptric mirror in rear.
It is efficient as a port light, but is damaged and not kept very clean. The burner is in good
order. The lantern has been recently painted but, here as elsewhere, the old paint was not
removed before applying the new coat.

(d) Oil and stores are kept in a detached building. The oil tanks have a capacity of only
120 gallons or about 6 months’ cousumption. Additional tanks should be provided.

%) There are no quarters for establishment and as the light is in the town none are neces-
sary. The existing watcheroom is sufficient, for all purposes.

(f) Water-supply is from a well 1 mile distant,.

(9) The ventilation is very imperfect and is not under regulation. The keepers attempt to
moderate the draughts of cold air, which enter the lantern through the floor gratings, by placing
sacks on the floor. This is a dangerous practice as if anything should happen to the burner and
burning oil fall on the wooden floor covered with sacks, consigerable damage might result.

ALEPPI.

., . The lighthouse is well maintained by the Travancore Government and the power of the
light sufficient. The state of the apparatus and machinery indicate evident careful treatment.
The light gives one flash every minute which makes the interval of darkness much too long. It
1s advisable to increase the speed so as to make one revolution in two minutes,

Murruse.
g:; %e location i; suitable. e
© tower is built of granite and is 72 feet hi and 12 feet i ' TG (o
in good order but requires better windows, & eet intornal diameter, It is
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(¢) The optical apparatusis a Ist-order fixed apparatus with a dioptric mirror in rear. The
are of illumination appears to be wrongly given in the light list. The apparatus and mirror are
both damaged but are efficient. The light could easily be given a distinetive character by convert-
ing it into occulting, but as there are no other lights in the neighbourhood, this does not seem very
necessary. The range may be increased to 18 miles by installing a 6-wick burner during
misty weather. The light will then show well over Cape Comorin.

() Stores are kept in a room in a block of buildings which include the head keeper’s quar-
ters and the watch-room. The storage capacity of the oil cisterns is 400 gallons which is insuffi-
cient and should be increased.

(¢) Quarters are available for the head keeper, but if the scheme for establishment for the
groposed provincial lights is sanctioned, additional quarters will be required for the assistant

eepers. The floors of existing buildings require repair.

(/) Water-supply from well ; the supply does not appear to be very plentiful.

(7) The ventilation at this station is very indifferent and the temperature in the lantern
high. Mr. Douglass recommended that the lantern floor should be ventilated and that an im-
proved roof ventilator should be provided. This recommendation has been misunderstood and
all the landings as well as the lantern and service room floors have been replaced by iron gratings.
The vesult is that, when the tower door is open, the draught cannot be regulated and, when it is
closed, the ventilation is often insufficient. The service room should be floored with Cuddapah
slabs or other convenient material and the windows enlarged and properly framed and glazed.
An improved roof ventilator is also probably necessary. If these alterations are carried out the
ventilation will be sufficient and under control. Mutbam is one of the stations at which a heay
breakage of burner cylinders is reported. This breakage, in my opinion, is readily traceable to
ill-regulated ventilation and to want of care on the part of the establishment,

(#4) The consumption of oil at this station is 823 gallons per annum, while it should be
accordingly to the consumption laid down by Trinity House 82 gallons. It seems probable,
therefore, that the light is not always properly maintained.

(1) The tower is painted in black aud white horizontal bands and is very difficult to
distinguish when viewed from seaward owing to the dark back ground. It would be better
to paint it white. :

(/) The steps, cleaning path and apparatus platform have been painted white which gives
the lantern a dirty appearance as the white colour cannot be maintained.

Maxaraup LicuTHOUSE,

(@) The installation at this station is similar to that at Tellicherry. Owing to rough
weather, landing was not considered to be safe and, consequently, this light was not inspected.
The 8.8. Margarita anchored for the night some 3 miles from the light without it being visible ;
the reason for this is that the light does not show in every direction seaward. The dnefficiency
of this light has already been noticed in paragraph 4 (3) of the report.

(b) To guard the dangers an 18 mile flashing light has been proposed— vide paragraph
8 (f) of the report. :

0 (¢) 'l‘h(lz existing tower is said in the light list to be painted white. It is very diffienlt to
distinguish, however, and appeared from the sea to be grey. The White Church near the light-
house was clearly visible.

TutrcoriN LiGHTHOUSE,

(a) The location is satisfactory. "

(6) The tower is of brown sand-stone 5 feet internal in diameter and 71 feet high. The
focal plane is 85 feet above high water level, whereas a height of 55 feet would be ample for the
class of light. Mr. Douglass remarks that the upper part of the structure appears to be too
heavy, and that the stones forming the gallery course are too light, and are being seriously
shaken during stormy weather. An attempt has been made to stiffen the ufper rart of the tower
by iron framing, but is said not to have succeeded. It would be better to lower the tower as the
design is altogether too slight. The lantern glazing has been broken by the vibrations. The
stone of which the tower is constructed is weathering a good deal. The bad parts should be
cut out and replaced. X

(¢) The optical apparatus is of the fourth order, fixed, and is much damaged ; one ring is
missing and should be replaced. The lighthouse mech.amo i8 sald. to have damaged the
apparatus when fixing the new burner. One of the prisms was evidently chipped to make
way for the feed pipe which could, however, have easily been bent and fitted without damaging
the apparatus.

pp(d) Stores are still kept at Tuticorin on the mainland, one mile distant, instead of at the
station. This should not be permitted.

(¢) The quarters for establishment are occupied by the keepers and are in fair order.
The head-keeper’s quarters require cleaning and the floors plastering with cement. A chimney
is required to the cook room. The building would be much improved by an additional
verandah, .

9
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{f) Water for drinking is brought from Tuticorin and is stored in iron tanks. It would
be better to provide masonry under ground tanks cemented.
(9) The ventilation is bad and is not under regulation.

PauvBam.

(a) The loeation is satisfactory.

(b) The tower is circular 5 2" diameter, with a spiral stair case and has been raised to
show over the trees in the neighbourhood. The upper part is badly constructed being of larger
diameter than lower down.

(¢) The apparatus is of the 4th order fixed and is not properly cleaned. The light-
keeper uses his supply of rouge powder to clean the burner cylinders instead of the optical
apparatus for which purpose it was supplied. He also does not properly powder the bath brick
used for cleaning the metal work. The lantern has no pedestal and the whole arrangements are
as inconvenient as it is possible to coneeive. The lantern floor being at the level of the bottom
of the apparatus, it is impossible for the keeper to tend the light withput olbstructmg it. A
new lantern is absolntely necessary. The Jight is badly gserved and maintame.d. A lantern
will be available from one of the lights proposed to be abandoned and, when it is fixed, the
whole of the lighthouse and its buildings require to be thoroughly overhauled and repaired.

(d) Stores are kept in a room at the base of the tower,

(¢) There are no quarters for establishment and none appear to be necessary. The two
small rooms at the base of the tower are used for stores, and by the Port office clerk who
records the meteorological observations. The latter should be evieted and the room used as a
watch-room.

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

(9) The ventilation is thoroughly bad and it is probable that the flame is never properly
maintained, The only ventilation is up the stair case and through the door in the lantern
glazing. /

Tox~p1,

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

Point CALIMERE.

(a) The location is satisfactory. ;

(b) The light is 6th-order port light (red) exhibited from a mast. The whole arrange-
ments are very indifferent and if this apparatus is transferred to Barkur, the cabin and mast and
their fittings will require a thorough overhaul which can probably be effected at the South Indian
Railway Workshops at Negapatam. The apparatus is hoisted by a rope; the mast stays are
very roughly fixed and secured by string, and the apparatus guides are of insufficient section.
The iron werk is not properly painted and before applying the new coat, the rust was not cleaned
off. The burner is a Hinks Duplex and the reservoir is not large enough. It will be advisable
to procure burners similar to those at Kundapur when the light is moved. The burners are
dirty and do not fit the apparatus.

R k(c) The apparatus is in fair order but not properly cleaned. The hinge of the dome is
roken.

(d) Stores are kept in a slovenly way and the keepers do not know the use of some of the

gear which has been supplied. Chamois skins for cleaning the apparatus are in stock, but have
never been used. The head-keeper appears to know nothing of his duties and to be entirely
dependant on his assistants.
. (e) Temporary quarters for establishment were constructed, but none of the keepers live
in them. They live at a village three miles off and it is doubtful whether the head-keeper ever
keeps a watch or attends regularly at this station. When the proposed new tower is built, per-
manent quarters will be required and accommodation for the inspecting officer.

(f) Water is brought from a village three miles distant and stored in an iron tank. The
water tank is not kept clean.

(9) There are two rooms in a separate building, one of which is used as an oil-store, general
store-room and as a watch-room ; the other is reserved for inspecting officers. The oil should not
be kept in a room which is also used as a watch-room. The mud floors should be concreted.

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

NEGAPATAM,

(@) The location is sufficiently good as the shoal will be covered by the proposed eizhteen=
mile light at Point Calimere (visible nineteen-miles from a steamer’s b{idge) I:i.n(i) by the gxisting
light at Negapatam.

_(h) The tower is five fect diameter with a spiral staircase. The loop-holes should be fitted
with (p;-o rly glt?.:ld windows. Thefbuild'mg is ﬁm efla.n' order, but requires painting and cleaning,
s et apparatus is of 4th order fixed; one prism is missing. It i ey
fair order. The burner is in good order. P missing. It is otherwise in
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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
permitted.

(¢) There are no quarters for establishment and none appear to be necessary. The signal
and light establishments may probably be amalgamated.

(f) Water-supply good.

{g) Ventilation is through 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.

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

(b) The light is exhibited from the cross trees of a flagstaff and is well maintained. The
trade of the port is said to be considerable and a better light would be an advantage. The exist-
ing light (red) has a range of about six miles, while the elevation is suitable for a range of 173
miles, so that the light only reaches the horizon under very exceptional atmospheric conditions.
One of the 4th-order fixed apparatus which will become 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 maintained.

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

(f) Water-supply good.

(g) The land occupied has just been acquired 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.

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

SeveN Pacopas.

(@) 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.

(¢) 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 eupboard is in a chamber withont windows or ventilation of any sort. It is not sur-
prising if cylinders are broken when kept in such a place. i L : :

(¢) 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. . ; . A

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

(f) Water-supply is good. The well requires petty repairs. 2 2

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

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

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

Mapras.
(a) The location is suitable. : g
() The tower is in good order. The gallery railing is not strong enough. The windows
are not properly cleaned. : vz Sy :
(¢) 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-gauge to keep out insects. The spare burners are not kept

ean.
(d) The lantern is in good order. The, astragals are not kept clean. The damper indicator-
pequires shortening to clear the drip pan. i , _
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) res are kept in a slovenly way. The glazed cupboard supplied should have been
made(e;)o %io close to tlll)e wall. All {ho g’pare wicks should be kept in this cupboard properly
wrapped up. - The stores now kept in the oil-store should be removed to the main tower.

(f) The oil-store is suitable. The oil-cisterns appear to sweat a good deal. They rest on
wooden benches which should be removed and masonry gubgtltllteq. The dangerous practice of
spreading saw-dust on the floor to soak up accidental drippings of oil should be put a stop to—
vide paragraph 12 (e) of report,

(9) Quarters for establishment are much needed. ! ‘

(4) A supply of water for the use of the keepers is required.

Puricart.

(a) The location is satisfactory. . el it P ;

(6) The tower is well founded. One of the window frames is missing, a.n‘ba ageto_ v?ﬁ
poor design. The lantern has been made rigid by the addltlon' ?f horizontal iron alrs,. uhls ds lk
not sufficiently rigid as a pane of glass has recently cracked, The glass in the panels in the dar
are might be removed and iron plates substituted screwed to the bars. ; it

(¢c) The optical apparatus is of the 4th order fixed with spherical mirror in }‘elar.d . oh tl,l-
minated are does not cut the land towards the ncrth. The apparatus from Hope eland might be
installed with a three-wick burner for use in misty weather and the light converted into oceulting
if considered necessary. The range will then be thirteen miles. The burner is out of focus and

ne damaged. ke : .
s O?(l)e Stglrlesg aie kept in aroom at base of1 to_xtwﬁar]whlioh has no ventilation at night. Rain
in at the windows which are not protected with shades. : :
bea.ts(g;1 ?I']hz quv:;ti-s are sufficient forIt):h‘e existing establishment, but will have tg b}f nflpr(\nfed
when the proposed new establishment is entertained. The floor of the verandah of the Superin-
tendent’s quarters requires concreting,

/) Water-supply good.

g)‘)’l’he la.ntell')xf c{ogr faces the sea and there is a great draught when the entr':}nce (iocilt‘ or
windows in the watch-room are opened. It would be better to fit tl'xo lantem doox: mtl:lh a (1)1 80
that it could be kept opened at any angle and to provide a door with ventilators in the are way
at the foot of the stairsin order to cut off the watch-room from the tower. A few of the windows
should also be improved and made to open to any extent required. The faulty ventilation
accounts for the large breakage of cylinders at this station,

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

ARMEGHON.

(a) The loeation is satisfactory. ; ;

(%) The tower is 107 foet above H.W.L. and is of much _the same design as Pulicat
Light-house. The inside was originally polish chunam, but repairs are being carried out in a
very rough way with cement. The vibration in the lantern is said to be eons,u‘:lerable. The glass
in the dark arc may be removed and veplaced by iron plates as at Pulicat. The lantern requires
painting.  The paint recently put on by the light-keepers has turned yellow as at Seven Pagodas.

(¢) The apparatus is of the 4th order revolving and 1s efficient. The range may be
inereased to fifteen miles by substituting a three-wick burner in misty weather. ‘t he revolving
apparatus is worn and requires seeing to. The rack supplied by the Pubh_c Works Department
in 1891 has just been fixed ; the teeth are very roughly formed and the light does not revolve
steadily.  This shonld be seen to, The apparatus is not fixed in the centre of the lantern owing
to the small diameter of the tower, which does not provide sufficient space for the entrance to the

ight-room. ‘I'he drip pan and ventilator tube are both fixed eccentrically. It would be better
to make a bend in the ventilator tube 50 as to terminate it in the centre of the roof ventilator.

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

i ~ (e) The existing quarters are sufficient for the establishment, but' will require to be
g improved when the proposed new establishment is entertained. They are in .8ood order except
the roof of the assistant keeper’s quarters which is leaky. A few tiles require to be replaced.
1he woodwork requires painting. : .

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

(#) Ventilation is through hit and miss valves in the lantern pedest.al and through.the
trapdoor. The loop-holes of the tower are provided with shutters. The ventilation is insufficient
and should be improved. Gratings may be substituted fox_' the present light-room floor and a
few of the windows near the top of the tower enlarged and improved 80 a8 to open to any extent

e archway at the foot of the stairs should also be fitted with g door with a ventilator

(4) The capacity of ofl-cisterns should be increased,

Point Divr.

(a) The location is Aunmital;le. The light is two miles from the sea and is of little or no

use to the mariner who does his best to avoid sighting it when coming from the south. A new
light is proposed at False Point,

o
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(b) The existing tower ig circular, five foet diameter, the inside being occupied by wooden
ladders. It is now being repaired. The tower js 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 g distance. On the vecasion of my inspection the tower was
most difficult to distinguish from the sea though we sailed within three miles from it, and, by

(@) The establishment quarters are unsuitable but are not regularly occupied
apparently live at Masulipatam,

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

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

MasvrnipaTan,

(a) 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 heach to the south of the bar to eut
the light proposed to be installed at False Point Divi. The 4th-order fixed apparatus from
Point Divi will be available for this purpoge.

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

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

Hopr Isranp.

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

Varararun: Licuraouss,

(a) The light is located 41 miles north of Cocanada and is intended as a guide to vessels
approaching Cocanada anchors ge.  If the propused light opposice Sacramento Shoal is established
and the range of Vakalapudi is inereased to fifteen ‘miles by installing a three-wick burner
during misty weather, the dangers off Gédavari Point will be efficiently marked.

(6) 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. k ;

(¢) 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 as the period of revolution cannot be
maintained. The burner is in adjustment, but the vyick in use did not fit properly between the
tips, which have been worn by cleaning with bath brick. G :

(@) 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 ej hteen months’ supply.

(¢) The quarters are sufficient for the existing esta%ﬁshment. When the new establish-
ment is sanctioned, the dwellings will have to be modified. The keepers’ quarters haye 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 lasear, but it seems possible that the
proposed establishment can do the signalling without prejudi_ce to their other duties,

(7) The water-supply is said to be bad and the Superintendent agked 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 anchorage and a site on the Dolphin’s
Nose where a light was formerly installed, was first suggested. Captain 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 Noge would be very
inaccessible. [t ig 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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BivripaTAM.

A port light is said to be required here and can be exhibited from the roof of a small build-
ing or from the flagstaff. One of the port light apparatus which will become available can be
installed. The light can be oceulting on the Sindberg system if that system is adopted (vide

appendix A, paragraph 11).
SANTAPILLI.

(a) The light is exhibited at much too great a distance from the danger and at too great
an elevation for its power.

() The light is installed on the basement of a building and the ventilation is very
indifferent. Much trouble is caused by insects at this station. The ventilators in the pedestal
should be covered with gauze and a wire gauze door fitted. The steps, cleaning path, and
apparatus platform, have been painted white which gives the lantern a dirty appearance, as the
white colour cannot be maintained.

(¢) The apparatus is of the 2nd-order fixed, with a dioptric mirror in rear. Nine lenses
and six prisms of the apparatus and one prism of the mirror are damaged. The new burner is said
to have given a good deal of trouble at first, but nowis better managed. The flame appears to be
kept rather low, but this may be owing to defective ventilation. A strainer is required to keep
insects out of the overflow basin ¢f the burner.

(d) Stores are kept in a building close to the light and are well maintained.

(¢) Permanent quarters for the Superintendent and head keeper have been built. The
Superintendents’ bungalow consists of two rooms 16’ x 13/, two dressing and two bath rooms
with open verandahs in front and rear. The floors are all in bad order, and the roof leaky and
full of white ants. Another room is said to be required. A room should also be built for the
accommodation of inspecting officers. The cook and store rooms require repairs. The head light-
keeper’s quarters consist of one room 15° x 12/, with two small rooms at either end. The accom-
modation is not sufficient. The floors are all in bad order and should be concreted. General
- repairs such as painting should be executed and a tree which is damaging the roof cut back. The
‘eook-room is in good order. The assistant koepers are housed in mud huts. 'If the proposed
establishment (vide table V) is entertained, additional quarters will be required for the two
assistant keepers, the present head light-keeper’s quarters being converted into cook-rooms. The
Superiutendent’s quarters can also be brought up to whatever standard js determined on. The
Superintendent has built a fowl house and two cattle sheds which he should be required to keep
.neat and tidy.

(f) The light-house property requires to be fenced, and as the keepers have to keep stock
owing to their isolated position, grazing ground should be provided. The southern boundary
may be moved back to the second palmyrah hedge and continued towards the east to include
the land now rented by the Superintendent. The western and northern boundaries should
include the hill on which the light-house stands. Two new gates will be required and prickly-
pear and jungle should be cleared and the whole property fenced with milk Iglant with demar-
cation stones at angles. The cost of fencing and gates will not exceed Rs. 250, and the
.value of the additional land required, which belongs to His Highness the Maharajah of

_Vizianagaram, cannot be much.

CALINGAPATAM.

(2) A new 4th-order occulting light is now being established.
(8) Quarters for establishment are required.

GOPALPORE.

(a) The location is suitable, but the light is exhibited from a higher elevation than is

advisable, :
(6) The flagstaff is in good order and has recently been repaired. The basement is said

to be annually plastered with chunam, but it would be better and cheaper in the long run to

‘plaster it with cement. 3 :

(¢) The apparatusis a 4th-order port apparatus and is efficient. The breakage of burner
cylinders is considerable, but is probably due to the difficulty in lighting or tending the burner
during bad weather. It would be better to construct a platform at a lower elevation with a
shelter into which the apparatus could be drawn during the day and for lighting and cleaning

~purposes. An alternative would be to exhibit the light from the roof of the Custom House.

(@) The light-kecper’s quarters require screen and compound walls,. A good deal of sand
is said to be blown into them.

Mapras, F. W. ASHPITEL,
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Referred to the Presidency Port Officer for early remarks. The appointment of

Superintendent of i :
Or(}:ars. ent of the Madras Light should not be permanently filled, pending further

; Sszij;fo;% (Signed) J. F. PRICE,
4 Chief Sec:rclary.

From Commander W. J. POWELL, RIM., Presidency Port Officer, to the

Chief Secr.
b ;23. G:e.cwtary to Government, dated Madras, 15th July 1895, No. 1271

In returning Mr. Ashpitel’s report on the ligh i :
, ghts of this Presid i :
iﬁggisentlentg ?O.t 1}4913, of 28th June 1898, on Marine Currenthe(:1 0Z7%I‘fcilﬁz§ewi:l£1;
r to state that I agree bt ; i A ihd )
them require modi 45 ine gree generally with Mr. Ashpitel’s Proposals ; but many of

2. To take them in detail from Kundapur to G- : .
of expressing my views thereon. T s il iberthe simplest way

Kuxpapur, Marre, Bargur.
3. Lights at & undapur, Malpe and Barkur (Hangarkotta) approved.

MuLrkr Rocks.

4. Class of light approved but the proposal ish i i
. posal to establish it on the rock
not support for the following reasons :—No communication for at least ??)?n iﬁsoﬂihls o
t}_le year; great expense in con‘struction ; keepers will have to be provisionedIIE
difficulties and expense of mspection greatly increased involving hire of a steg .
fh(;] rpkeeﬁ of a 1;oat on the mainland. The danger can be i ke
1ght on the mainland, four miles distant, as a singl
: lar iles § gle cast of the lead

settle a ship’s position after sighting the light. The above remarki; ap;f; lez(}llf‘atll(;rnzz

the proposal to place a light on the S ifi ks A
propose for the latter ligh%. ¢ Paertfice Rock.  On Cotta Point is the position I

MaNGALoRE.

5. Light to be removed to a lower elevation a i i i
_ _ pproved if a suitable site
found. Casuar%na plantations have grown up in recent years and it may nc:tn II;Z
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 it is unless the change

can be effected cheaply.

CANNANORE AND TELLICHERRY,
6. Proposals approved. Each light should be in a properly-sheltered light-room,

Sacrrrice Rook.
7. Not approved ; light should be on Cotta Point for reasons already given

Cavicur.
8. Light to be lowered, &e., approved.

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

CocH1n.

10. Alterations to port light at Cociin approved ; also provision of gmayy anchag-

22nd June 1895. ' Buzecutive Engr. on Special Duty. ing light at Mallipuram

#
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TANGACHERRI.

11. Light on Zungacherri Point approved.

MouorTUM.

12. ‘An increase in the power of the Muttum light during thick weather is
approved. The present four-wick burners can be used with 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. Ashpitel as soon
as provision can be made for a temporary light.

PauBaN.

15. Pamban light is sufficient for present requirements.

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

NEcaraTam,

17. The proposal to. increase the power of Negapatam light, which is a land-fall
light for vessels from the Straits Settlements, is approved. This light should, in my
opinion, be classed as a sea light.

CUDDALORE.

18. The present light is sufficient.

SeveNn Pacopas.

19. The alteration of the Seven Pagodas light to a 3rd-order triple flashing should
also receive very early sanction. The tower for the new light should be built on a
site which provides room for storage of oil, &c., close to the tower. The necessar
range can be obtained with a less height 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 miles
distant, e.g.—

MLS.

118 feet elevation gives a range of e .o .4 e «o 124
Height of eye from steamer’s bridge 25 feet (average) gives a range of 55
: Total .. 179

I would here remark that the towers of all the new sea lights proposed by
Mr. Ashpitel may be slightly reduced in height. :

MADRAS.

20. Madras light is in all respects 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 no person was available to take his place. The
hour of Mr. Ashpitel’s spection was the early morning while the men were cleaning
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the lantern and apparatus. During the night the windows swarm with insects 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,

PuLicar.

21. The proposal on page 86 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 1s
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 Pornt Divr.

23. As regards the proposal to instal a 3rd-order triple flashing light at Faise
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,

MasuripaTa M,

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 subjeet is now passing between this office and

Government.
GopAvarr PoinT.

-
26. Should Pinstch’s system of lighting railway carriages by compressed gas be
adopted by the Kast Coast Railway, endeavounrs should be made to establish a gas

buoy off G6ddvari Point.
V1ZAGAPATAM AND BiMripaTam.

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

Pending the adoption of some oceulting system, these lights should be red at
Bimlipatam and fwo 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. T 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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CALINGAPATANM.

29. This light has already been improved and an establishment sanctioned.

(GOPALPUR.

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

31. The dues proposed to be levied for the construction and maintenance of these
lights appear suitable and the estimated revenue therefrom correctly calculated.

32. While practically accepting most of Mr. Ashpitel’s proposals, I would
remark that, however desirable it may be to have a really well lighted coast, shipping
should not be too heavily taxed to attain this result, and in my proposals contained
in this office No. 1271—)69 G., dated 5th May 1894, I refrained from suggesting
more lights than were absolutely necessary to the navigation of the East Coast. My
reasons for adding to the number of necessary lights are fully set forth in m
No. 1271—271 G., dated 19th July 1894. The new: lights proposed for the West
Coast I would describe as facilities to safe navigation, but not absolutely essential ;
still, time is becoming of more importance yearly in sea traffic, and provided that
ships are willing to contribute to their maintenance, many and good lights should be

" provided.

EsTABLISHMENT.

33. I fully agree with Mr. Ashpitel as to the adoption, as far as possible,
having regard to local conditions; of the Trinity House system at our lighthouses
with the provision of three keepers as against two in English shore lighthouses.

(1) I take exception to the statement jn paragraph 15 of his report, viz., ¢ For
lights, such as the majority of the proposed sea lights, the number of keepers in
England, Scotland or France would be two. ”” Many of the proposed stations for the
new lights will be far more isolated than rock stations in the United Kingdom as
regards facilities for obtaining supplies and visiting home when relieved,

(2) There will be no steamers to bring the supplies or land the men near a
railway. In some cases under the proposed scheme of engaging Eurasians the men
will be employed at places a week’s journey from their homes ; at isolated rock
stations four keepers are entertained by the Trinity House ; at other rock stations,
with which might well be classed many of our proposed sea lights, three keepers,

(3) Mr. Ashpitel has omitted to mention that at a rock station an addition

at the rate of £25 Per annum is made to the pay of each keeper while on duty
there.

(4) Also that in calculating the pensions payable to a keeper £18 per annum
is added to his pay, being the estimated allowance for house-rent,

() I consider that at all sea lights a provision allowance should be given and
that free conveyance of stores should also be granted. '

(6) With these additions the present rates of pay might be trieq ; the present
Superintendents to receive their old rates of Pay and in specially recommended cases
to be allowed to rise to the maximum present pay of Rs. 100 per mensem.

(7) At most sea lighthouses it will be necessary to maintain 5 scavenger and
waterman. These latter are not provided for in Mr, Ashpitel’s scheme,

34. As regards the local light service, I agree with the suggestion made in the
enclosed memorandym * (drawn up by
Mr. Baddeley, Persona] Assistant to the

rale Presidency Port Officer, during his recent
visit to Australia on privilege leave), viz., that the charge of a port light should be

* Paragraph 10,

——
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the probationary service for promotion to a sea light, and that Euragian_s be employed.
The only exception to this would be in the case of mast and cabin lights at which
a moderately-paid native keeper, with a cooly to assist in hoisting the light up and
down, should be entertained. The keeper should receive a small lodging allowance
on the understanding that he lives as near as pOSSIE)Ie to the llg}.lt, and in the case of
lights only exhibited during the fine weather he might be required to sleep near the
cabin in a temporary hut. These proposals are, of course, conditional on the establish-
ment of the superior class of lights, from which lights a very efficient check on the

maintenance of the smaller lights can be carried out.

35. Pending the final settlement of the question of lights and establishment T
would suggest that sanction be accorded to filling up all future vacancies at tower
lights by the appointment of an Eurasian, if possible with some mecham.cal. training,
on the scale of pay proposed by Mr. Ashpitel for the lowest class of provincial keeper
and exempted from the examination rules in the case of unpassed men. ‘When funds
admit, all lights except fine-weather lights should be located in light-rooms,

SUPERVISION AND INSPECTION oF LigHTs.

36. As regards the method of inspecting the lights I totally disagree with
Mr. Ashpitel. In the first place, mechanics on the pay proposed by\hn_n are not
suitable persons to exercise the necessary control or to submit reliable reports. It is
quite out of the question to entertain an expert from England, nor is one required.
There is already on the establishment a lighthouse mechanic who has performed his
duties satisfactorily. He has gone through a three months’ training under Trinity
House keepers in Ceylon and, though there may perhaps be petty details in which
he has failed to come up to Mr. Ashpitel’s standard, he is for all practical purposes
the best man available as a mechanie, and I recommend hlg retention in that capacity ;
also as Principal Keeper of the Madras lighthouse with an Increase of pay. He should
also be employed as instructor of the keepers engaged from time to time. To assist
him I would propose, for the present (pending the introduction of the new scheme),
an Assistant Superintendent ; subsequently, three keepers would be appointed,

37. As Inspector of Lights for the Presidency T would strongly recommend
Mr. H. D. Baddeley, Personal Assistant to the Presidency Port Officer. Mr. Baddeley
was deputed to accompany Mr. Douglass when that gentleman 1nspected the lights of
this Presidency and has for the past five years taken a very keen interest in all matters
connected with lights. He has on various occasions, at home and abroad and at his
own expense, visited lighthouses. It will not be necessary that Mr. Baddeley should
give up his duties as Agent for Government Cons_lgx}ments or as Personal Assistant,
though his duties in the latter appointment will principally be confined to lighthouse
work. It will be necessary to relieve him of the duties of Government Sur_veyor,
which might be performed, and consistently, by the Deputy Conservator, who is na
similar position to the Port Officers at Karachi, Aden and similar ports, by whom this
duty is performed. Mr. Baddeley intends applying for the furlough (leave on
private affairs) due to him (six months) next year. I wqu}d recommend that Gov-
ernment should allow him to remain at_ home for three‘addlt;onal months. on the usual
allowances granted to officers on duty in England, to go through a practical course of
instruction in lighthouse inspection and management under the Trinity House, This
he is willing to do at his own expense. The financial result of the above proppsa}s
does not involve much more expenditure than would be entalled.by Mr, Ashpitel’s
scheme, and the inspection would be much more satisfactory. With the extension of
railway communication in this Presidency, recently carried out and projected, there
would be no difficulty in the proposed Inspector making at least four visits per annum
to each lighthouse without a very prolonged absence from head-quarters. The light-
house mechanic would accompany him on these inspections. The Inspector should
communicate with Government through the Presidency Port Officer and still
remain subordinate to that officer, but should be allowed considerable freedom of
action and full powers in dealing with all minor matters. He should, in fact, be the
head of the lighthouse service under the administrative control of the P1:es1dency Port
Officer. The transier of the duties of Government Surveyor would dqpnve the Agent
for Government Consignments of certain emoluments and the inspection duties would




e e e e A ot int, ettt

44 No. 245, Maring, St ArriL 1896,

A,

involve a great deal of travelling, and to compensate him for loss of fees, increased
duties and responsibilities, and also to bring him under first-class travelling rules, his
substantive salary should be increased. An increase of salary would result in the
withdrawal of his personal allowance (vede Article 77 of the Civil Service Regulations),
and thus unless increased to an appreciable extent would not be of any material
advantage. The average emoluments of his present post are approximately
Rs. 500 + 45 (personal allowance) - 45 (representing fees for private surveys)—say,
Rs. 600 per mensem. When this appointment was originally proposed the salary

without fees was fixed at Rs. 600 per
* Vide G.0., Marine, Nos. 365, 366, of 1st mensem and this amount was on two *

é&%’?‘& 0184878 li_a}f;’ 4 %f:mlg?%%‘;’d ggz%t; oceasions recommended to the Government

1839, printed i Marie Proceedings, of Indla,_ who were on the first represen-

Nos. 51, 52, of 11th Febraary 1890. tation willing to grant the higher salary

if the matter had been pressed by the

Government of Madras. On the second occasion the recommendation was mixed up

with a general scheme for improvement of salaries which was rejected. I would

recommend a consolidated salary of Rs. 700 with a Presidency allowance of Rs. 100
per mensem.

38. As for some years to come Mr. Ashpitel’s opinion and advice will be required
if his scheme be adopted, I would suggest the desirability of granting him either a
lump sum annually or a monthly allowance. All plans for new lighthouses should be
revised by him and his opinion called for on technical matters.

39. The Tnspector of Lights would be responsible for the cleanliness and efficiency
of the lights and the diseipline of the establishment. He should grant leave, award
punishment and deal with all correspondence and returns. Punishments other than
petty ones to be open to appeal to the Presidency Port Officer. An incentive to good
work might take the shape of a bonus to every keeper who has a clean defaulter sheet
for a certain period.

40. In proposing this additional expenditure I have taken into consideration the
fact that a very large initial outlay and yearly expenditure is involved amounting to
Rs. 10,00,000 and Rs. 1,50,000, respectively ; therefore expense should not be spared
In ensuring by efficient inspection and reliable advice the disbursement of these sums
to the best advantage.

41. I beg that a copy of Mr. Ashpitel’s report may be supplied for record and
future reference.

MEMORANDUM ON LIGHTS ON AUSTRALIAN COAST.

., During my recent trip to Australia I availed myself of the opportunity of enquir-
Ing into the Lighthouse systems of New South Wales and Queensland, and through
the courtesy of the Marine authorities of the respective colonies, facilities for so doing
were granted me.

2. Having in view the Proposed re-organization of the Madras Lighthouse service
on 1§he basis of Provincial and local lights, I devoted my attention to the smaller class
of hghts used as port and leading lights, especially with reference to the establishments
maintained and the system of making such lights to a great extent automatic, z.c., the
maintenance of a moderate intensity without the presence of o keeper on watch.

3. On the Queer;slanq Coast, there are about 100 minor lights termed secondary
coast, and port, and river lights, the ma{:)rity of which are in charge of only one keeper ;
1:dt>me cases one man supervises two ights. Several of these lights are of the 4th
oraer, :
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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 » moderate intensity, and the
results have been mosf satisfactory. The smoke-tube is also in two pieces, and the
glass cylinder does not enter the lower portion of the tube. Thig 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 no 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 oceulting 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. Asg
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 ig
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.

12
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l LR il . ¥ 35 ‘25”3 2.5s £5 [ & ship states that he knows of no oceasion during the past five years of failure of the
4 il T ARTE <l RS - 3 = 3 lights. ’
S = . X . e
2 i Pespm 5 = H The leading lights at the entrance guiding through the dredged channel are
g g 8 & 2 . B maintained without a perpetual watch.
q g | R E
8 S g T = -
s Fras o E;, 51 % : (Signed) ~ H. D. BADDELEY,
3 -f;?; : f g : ? S : s ,;'5 g’ 3 Personal Assistant to the Presz'dency Port Officer.
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= g‘ e s "3 el Al e & g £ E he Nore o MR. BapDELEY’S MEMORANDUM oN LicHTS 0N THE AUSTRALIAN Coast.
S E B ESE EE <S4% £ £E 8 b
S a | &5 §§§ §§ §§§' £ g:é' B 3 3 As I understand Mr. Baddeley’s Memorandum, he recommends Government—
g g § 1w b ol R Findrh b A (a) to reduce the power of (Port) “ Local ”” lights in this Presidency in order
2 T E %g:—g TR ZEE 3 53,58 3 2 to make them more or less automatic and thus save establishment ;
2 4 %582 g7 4 g = ; e g8 8 3 (%) to effect a saving in the cost of oil by using ordinary 15(° kerosine
g he Sl Rk IRILE . §F 27 3 = purchased in the local market,
% ¥ 2 = > . %
§ 5 : . : E 2. Tt is not quite clear what Mr. Badde}ey means by Port lights. In .my report
G g ] § on lighthouse illumination, &e., the general principles which should determine the distyi.
B : CRE : 8 bution of lights on a coast, as laid down by Monsieur Reynaud, are given. The proposed
< ey by ¢ Provincial ” lights correspond, to a certain extent, to Monsieur Reynaud’s system of
o Banahl : 5 &3 landfall lights and the majority of “ Local” lights to the Lights of less power »
B |3 8 2 g = 2., & T& which are necessary to provide a mariner with means of proceeding to his destinat:
. A B $ 838 5 Sai g = { Ty to prov : P g tination,
é g 2i8-4 gq e = 43499 g 58 Finally there are the Port lights, such as the lights on the ends of the Madras harbour
i 1 051 8% R i e, = arms and at Barkur, Mulply, Tellicherry and possibly Mangalore, Cannanore ang
e — fi Calicut. These are the only lights at which Mer. Baddeley’s proposal could be adopted,
g ° 'g -j g % i B - and the saving by making them automatio would be as small as at Madrag ; owing to
iy BH : f; £5 i the small importance of the lights no special establishment will be required, and at
? "3 fg el RIS Egr.? 53 the other stations the Jpossible saving would not exceed Rs. 100 per mensem and
e R ¢ e ::: BEg £g might be ni/ if any accident occurred. ‘
C B B ghé ARSI g . o ¥g 1) 3. It is all very well to say that the proposed “ Provincial ” lights wil] permit of
3 Egg - gg g 8 3 S98 2 the “ Local ” lights being relegated to their proper position as port lights, but it
g £28 == 5 E - 5,,5 ) should be observed that, in the proposed scheme, it is not suggested to light the coast
& igge Eg-,. 3.3 344 . s to the extent customary in Europe, viz., so that a mariner cannot approach land
ErE gégg Ey Bem 3 -EEEE 8';‘,? F i without seeing at least one of the landfall lights, and, therefore, ¢ T,ocg] » lights,
5 § - Egg o= t ‘;if E-s gga 2 ’é? E 3 g 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 mone 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.

4. Supposing, for the sake of argument, that it is decided to reduce the ranges of
the lights mentioned in paragraph 2.

In the case of Barkur (6 miles), Mulply (8 miles), Tellicherry (6 miles), Bimli-
patam (10 miles), the burners are of the ordinary, circular, single-wick type, very
similar to a table lamp, and it is just as easy to burn them at full power as to keep
the wicks low. The only attention (barring accidents) which these lights now require
is to change the burner at midnight, and even this would probably be unnecessary if
the keepers were trained to trim their burners properly and if a proper shelter for
lighting purposes was provided. In any case, however, I do not think a constant
watch can be avoided as the lights are liable to be obscured by insects which cannot
be removed automatically.

In the case of Mangulore (12 miles), Cannanore (12 miles), Calicut (12 miles), the
burners are of the two-wick Douglass type and the apparatus is in good order.
If it is thought that the range admits of reduction, the simplest course is, not to put
the Douglass burner to a use for which it was never intended, but to instal a single-
wick burner of the type in use at the other small stations. This would at once
reduce the cost of maintenance, if that is the only object in view. I do not think,
however, that this would be justifiable in view of the small saving effected, as the
utility of the lights would be much impaired by night and of the tower as a day
mark, owing to the necessary reduction in the height.

5. Paragraphs 1, 2, 3.—The question of lights burning without attention has
been closely investigated by the French and English Engineers during recent years
with the result that the former have produced a lamp which, with ordinary light-
house oil, will burn for two months without attention (vide page 35 of Report on
lighthouse construction and illumination) and the latter have found an oil (vide
page 24 of the same report) which, with an ordinary lighthouse burner, will burn
for a considerable time without attention. In Sweden, Norway, &ec., the Engineers
have invented a light apparatus which will run for ten consecutive days without
attention, but in this case the oil used is very volatile and is unsuited for use in
India.

To adopt any of these systems might save establishment but would more than
double the cost of oil.

6. To adopt Mr. Baddeley’s proposal to burn the light at half power would not,
I think, be a success, as I do not think Sir James Douglass would have experimented
with a special oil if his burner was adapted to run, even at half power, without
attention with ordinary oil. To adopt his special oil and provide the necessary
special arrangement of automatic valves would mean greater responsibility and
require more intelligent keepers on' higher pay. Sufficiently trustworthy:men may
at some future time be available, but, at the present time, it has been thought neces-
sary to provide extra establishment at lighthouse stationg. because men of the class
employed in the Trinity House service are not forthcoming. I may here mention
that, from the first, I have been of the opinion that, owing to the greater difficulty
in management of the Douglass burner, it would have been better, in the first Instance,
to have adopted the French burner of 1889 for stations in cha.rge of N ative keepers,
The Douglass burners have, however, been adopted and the difficulty in management,
is not such as to justify a change.

7. Paragraph 4 —The form of smoke-tube mentioned by Mr. Baddeley was origi-
nally introduced by Messrs. Saulter Lemonnier an_d was, I believe, at one time used
in England. The annular spaces between the various lengths were designed to intro-
duce air and, by cooling the smoke, render the combustion more complete. These
smoke-tubes were used with the Farquhar and other old forms of burner. Messrs.
Saulter only claimed that this arrangement was the best for the old burners with five,
four or three wicks and never claimed that it was indispensable for burners of one or two
wicks. Since then lantern roof ventilators have been much improved with a view to
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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 (vzde 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 Administration.' The burner .is furnished with a stand pipe
designed to maintain a constant flow of oil and conceived by Monsieur Denechgux, 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 it 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 po.inteq ogt 1n paragraph 4, Sir James
Douglass would not have experimented with special oils if there was any prospect of
success. 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 1n oil is made, I suggest a return to cocoanut oil for all lights
with Douglass burners (v2de paragraph 13).

10. Paragraph 7.—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 difficulty 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
2 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. :

18, Paragraph 11.—DBoatmen 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, I would suggest that, among other ways, this can be
done by going back to cocoanut oil. When I was at Alippi I enqmred_gnto_ the cost
of this oil and found that the Travancore Governments. were purchasing it for the

light in their territory at As, 8*

#1 have not 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

i il can be considerably reduced, I recommend @ts use, as I do not think Mr.
i')l:t]legrlaals: lv}vgzld have 1mommtay11ded the zlse of heavy mineral oil had h(? known that
the fall in the value of the rupee wonlfl be so great and that the price generally
would be so high. I enclose a trans]atmx_l of an extract from a.book written by
Messrs. Saulter Lemonnier from which it will be observed that Monsieur Reynaud, the
French Lighthouse Kngineer, considers cocoanut oil to be excel_lent for hg(l)lthouse
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 oj] will not be exposed to this temperature,
This change would not necessitate any modification of existing apparatus, as the
Douglass burners are adapted for use with vegetable oil. T would not, howerver,
recommend any change until it has been ascertained that the present price of heavy
mineral oil cannot be reduced. Under no circumstances do 1 recommend the use of
150° kerosine oil with Douglass burners, as this oil is 1o cheaper than cotoanut which
has the great advantage of being perfectly safe,

VEGETABLE AND MiNgraL Orps,
[Translutz’on.]

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

1s¢.—The mean intensity given by the consumption of an equal quantity of
oil in lamps of one or several wicks,

2nd.—The period of burning, i.e., the time during which the lamp burns
without trimming and without apparent reduction in the intensity of

the flame,
3rd.—The resistance to freezing.
4th.—The price.

This last element of comparison varies according to the locality and the season.

Comparison between Vegetable Oils.—Colza oil according to Monsieur Reynaud has
many advantages over all the other oils in two very essential respects, viz., intensity

1n a lamp of several wicks (ezcepting cocoanut oil » and non-liability to become viscous
when the temperature falls,* Olive oil is
a little better for burning in a single-wick
X : ? lamp and very inferior for burning in a
lamp with several wicks ; it appears to undergo a rapid change in passing through
the burner, and, getting very hot there, necessitateg frequent trimming.  Cocoanut o]
@ excellent, but commences to become
: ; viscous at 24° + degrees above zero. Lin-
1 76° Fahrenheit. seed il is very b%.d; it produces much

char and cannot be used in lighthouses,
Mineral Oils.—The essential difference between these oils and vegetable or animal
oils is that the former are volatile while the latter are fixed, that is to say, that heat

decomposes them without rendering them volatile.

The quantity of colza oil which it is lecessary to burn per hour and per unit of
light obtained ina burner, of the type adopted in lighthouses before the introduction of
mineral oil, having two three or four wicks, varies from 87 to 38 grammes, the smallest
consumption being obtained with the largest burner. The quantity of mineral oil
which 1t 1s necessary to burn per hour in a burner havip 8 two, three, four, five or six wicks

i - smallest consumption
being obtained with the smallest burner.
Adt the same pricedthere is therefore + an
advantage in usilg mineral instead of
colza oil. The smaller price of the former i g v

1 : makes the advantage still more marked
and in al.l Frepch lighthouses the old colza-0il burners have been replaced by

l'ml?tlii:; with minera] oj] with an extra concentric wick without inereasing the cost of

* This does not matter in India,

$ With the old burners.

At the present time perfected § colea-oil Burners are constructed in whick the

consumption of il per unit of light

obtained is not greater (¢) than in mineral
oil burners,

§ The Douglass burner or new French burper,

o e A

(2) T cannot find the meaning of this worg.
the choice betwoen cocoanat and Leavy mineral oil depends solely on price,

(#) This being the cae,
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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.—CQall for no remark.

(2) Paragraph 4.—It 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 Presidency Port Officer were not lost sight of and only one rock
lighthouse was included in the approximate estimate, viz, .Saerlﬁce Rock. L1g13ts on
Mulki and Sacrifice Rocks must necessarily be more qﬁimegt than on the mainland
and the choice of site in both cases merits further consuderatlol;. The towers are mnot
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 fortnlgh_t 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
1s 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 b and 6.—Call for no remark.
(4) Paragraph T.— 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.

Paragraph 17.—The light at Negapatam is of the same description as at
i Hioth other ports. T see mno objection to the

* Except that ¢ PPOVincial 3 establishment will Presideney Port Ofﬁcer7s Proposali’ ueither:
cost more. do T 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, paragraph 29, of report).

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

- in idency Port Officer realizes

(9) Paragrapk 19.—I do not think that the Presi ; b

ce the range at Seven Pagodas would probably result in no saving in cost,

}l‘h}?; tt:))wzi'dilsl only propgsed to be about 510 feet high antcllm thlsTlllle:;gigz 1112 :aiqu;flﬁ tfiz; tl;?
falling weight WhiclE drives the revolving aflj)gal(;a(')nsi'd T e gk
reducing the ranges of the proposed lights catl'leat i e S
prepared_, bugztheP:?;:ngalv{:lzﬁ,I:I)ltdbf?h: (;S\’rigug at’ this sggtion would be small, as the
i vhi;a’ﬂ in foundations. The usual practice is to enter the ranges in the
e-xﬂ(ﬁetlzf the };ssumption that the height of the observ_er’s eye is 12_ feet above water
}1g 1 ;;d this practice should not, I think, be altered in Madras Without very good
£t Up to date the custom in this Presidency has been to place’hghfs at exces-

rfaasori. atigns and the advantage of now going to the other extreme is not apparent.,
slvehe el‘zl be noted that at Point Divi and Sacramento Stho.al I have already suggested
tI}East gl?e heights of the towers should be reduced, but this is because a difficulty about

3 S anticipated and the less weight there is in superstructure, consistent

o Stab]l;y, ;h:ab;t;%r:_l regret that the Presidency Port Officer should consider

(10) a;rﬁs (1>0n the Madras Lighthouse were captious, but I fancy that he .
that my rem ression that the remark «the windows are not properly cleaned
under dt};;e tlhnéplantem glazing. Thie is a mistake, as the remarks, Item B, page 35,
referre I?' hthouse, refer solely to the fower wmdo_ws. When I inspected the light
Madras 1{; . axml,l g and lantern astragals had evidently not been cleaned for some
:pe apt%zr:gllllsthey would, no doubt, have been perfectly clean had the keepers been
ime, t

that I intended to inspect the light. I was not aware that the light was not
- aware ; .

in charge of a responsible person, 5
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(11) Paragraph 21.—1If the present Hope Island apparatus is moved to Pulicat,
the large two-wick burners may just as well be transferred with it. There is, how-
ever, no urgency about this. ~This may be sufficient, at all events, for the present.
I do not think any change is very necessary unless the light is converted to occulting,

except perhaps as regards burner.

(11-A) Paragraph 22.—The existing clock-work can, I think, be repaired, as
the Civil Engineering College has recently imported a machine for cutting teeth.
The apparatus does not, at present, revolve properly because the teeth on the pinion,
&e., were cut locally by hand and are not uniform.

(12) Paragraph 23.—Calls for no remark except that the efficiency of the light
as a guide to mariners should, it is suggested, outweigh facilities of communication.

(18) Paragraph 24.—Point Divi light is a long way (10 miles) from Masuli-
patam and difficult to get at. The Presidency Port Officer does not say whether he
proposes to maintain also the existing port light at Masulipatam (zide page 37 of
report). This would be extravagant and neither of the lights would be in the best
position for the purpose. A considerable expenditure would also have to be incurred
on quarters for establishment if the present light at Point Divi is maintained. My
proposal is in accordance with Mr. Douglass’ recommendation. I do not see any
advantage in maintaining the existing light at Point Divi.

(14) Paragraph 25.—Calls for no remark.,
(15) Paragraph 26.—Need not be considered at present. Gas buoys are ex-

pensive—uzide page 77 of my report on lighthouse construction and illumination.

(16) Paragraph 27.—The Presidency Port Officer has transposed the lights pro-
posed by me. I suggested a 4th-order fixed light at Vizagapatam as the East Coast
" Railway are developing this port and a decent light should, in my opinion, be provided
in the first instance. I would suggest that nothing be done towards providing
temporary lights at these ports. Associated lights are always expensive and new

apparatus would be required.
(17) Paragraphs 28 and 29.—Call for no remark.

(18) Puragraph 30.—If this is the case * the other similar port lights might
be in charge of a single keeper. It won’t
do to suddenly rush to the other extreme.

* See note on Mr. Baddeley’s Memorandum.
: 3 If the proposed scheme is sanctioned there
will be plenty of changes in establishments without making more. At many of these
ports the keepers are required for signalling and there are keepers available who will
otherwise have to be pensioned.
(19) Paragraph 31.—This statement should, I think, be received with caution.
The necessary information from the Board of Revenue has not yet been received.

(20) Paragraph 32.—1If the proposed lights on the West Coast are not provided,

.the scheme practically falls through. It is quite possible that reductions can be made
in the estimate when prepared in detail.

(21) Paragraph 33.—The statement to which the Presidency Port Officer takes

_exception is, nevertheless, true. I don’t think any lighthouse on the Madras coast

can be placed in the same class as the Bishop Rock, Eddystone, Wolf Rock, Bell Rock,

&e., where the rocks are covered at high water and the keepers have no place to take

exercise except the lantern gallery or pedestal platform.

2. T don’t understand the remark about steamers to land men near a railway, as

- with one, or possibly two, exceptions the proposed stations are on land. There are
several steamers a week all round the coast and, as the Presidency Port Officer remarks

“in paragraph 37, railways are being rapidly extended in this Presidency.

3. The additional allowance of £25 for keepers while on duty at a rock station
was not mentioned, as it does not seem necessary to adopt every detail of the Trinity
“House, Scotch and French Service Regulations ; I also do not believe that any such
allowance is given except in very special cases. The allowances in Scotland are very
-much less than £25 and no allowances at all are given for keepers employed at islang

stations such as Ailsa Craig.
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4. T did not go into deta; i A
‘ ] ils regarding pensi

tion at the ordinary rate. The Presidency g].’grt (I)EZel;u;rrgls;ggr 3??332(51 i;;he contﬁi ot
4 0 an allow-

ance :f éE]B per a‘nnum “hleh 18 addEd tu L g I E.F“') n the Illnlt; HDUSE

Service when calculati 1
ating pensions, as, if not | 1
allowance would have been made f(,)r l;ouse-renlt).ronded o S B b e

- Whether any additi .
dedsde. il Yy addition of this sort should be made ig am ’ , .
Honse Regu(]laotei?) nISIOt selizm necessary, however, to adopt everyaﬂ(if(:' ta?lr Gfovernmept. to
as they have not heen followed in other respects goufhe g(rii.mt
; e addition

might possibly be made to i :
2 e
sheet at the time of retiremellltl.lmoms in the case of men who have clean defaulter’s

5. Please see page 9 .
5ot 8¢ 9, paragraph 20, and page 22, Tab] ich it wi
<A ;E:V:l(li stinazgotlzlf;n;iecr;sattﬁn for dearnes’s of provisions f‘lasebzglfli’niﬁ%lezhlg i L
o Pt Madras and Calingapatam, where no allowances s:en:, &:é‘::sg
6. T also see no reason to o |
: 0 give the present S i i
personal allowance to prevent actual loss ofppay. Tll:g;r:rlllit;ﬁg e}l}l(f;:nghgng ll;eyoxzid ;
: , be allowed to

draw an increased i i
! pension. Thig
upsetting the newly-recruited men‘.wOuld e R Héisooaveated Wwithout

7. Secav ;
e it ge gl}:goezsoilr:;i (v;vazﬁr-men should not, T believe, be pensionable. Thei
men and then there Wl'H‘b T the keepe:rg may provide their own scaven e1.'s delr e
o thir e e Ko }(i no proba.blhty of too many of these men bgin S g
il ) pels' should receive an allowance on the understandij g SUpidy ‘?d-
are not to enter the tower or store-rooms connected with ?tan re-Rurd

(22) Paragraph 34.— Please see pa

e ' : ; ge 11, paragraph 29, T '
B th oo et e St B e s S
. . . l s ¢ .. i i
;[er%?cen;); rrtll;lknekmt(?l?t'lt' W(;uld increase the attracgtionst(:)f}ozﬁtla a;t‘}éot)]st;fis.P o

) i msex.\ge t?r some years on the pay proposed for “P Local ”? k
service to absorb the l?eI:;lt estly (111nia1r to allow. Kurasian recruits for the P e,ejpe.rs,
oS o shaoch. s er-pal‘ appomtments in the ¢ Local ” service It {10‘ i
1t 18 not, as a rule, Pproposed to provide quarters for ¢ I.Joea.l , (?Jl;]gvb()a
. . e

The importance of reserving one service for K i
; ZVINg r Kurasians and the ot i
Eifﬁéiﬁfi ?:;%1:&21 be lost sight of. The men in the Provincial s}é:wrnfafl?::;vfs fi’irouh:
oas if Thal & stations, and to mix up two classes of keepers, which would b s
eepers are promoted to the Provinci Yice. is (ehonnietinb
succoss from & social poiit of view, 1L et hel'O“V]IiIgIa} Jervice, 18 not likely to be g
that %i cs;te;;gtn:}:gbﬁr oflagpqintmaclelnts should be resg:vedsf(f: ﬁ:{laﬁﬁag:g;d Suggesh
think a lodgin owance 1 , Y
proposed to be increased, and t}{fe less they ai'se ?1?&?&?& m%‘ﬁeaspfg Ofi these men is
better. 8o long as the light is properly maintained, a « T,ocq] keegar S quarters, the
where v_nthm a n'easonal.)le.dlstance (so long as a man turns u for 1}1).81‘ o any-
I shquld say he lived within a reasonable distance) and the logal aut}lls work regularly
reququd to see that thg hgh.t 18 properly maintained. If rules are mggtlgs should be
a certain minimum ra@nus within which a keeper must live, res ectabl € laying down
houses of their own will not come forward. When once tl’le logal Ii ]‘: t;nﬂn who have
I would suggest that they should be handed over to local authoritiges ars Jardar,
conditions as to maintenance, as soon as possible, wherever such authbri,til;: ee,: eertain
(23) laragraph 36.—Please see page 7, paragraph 16, of report ke,
proposed to provide inspecting officers similar to the Trinity I’Iouse 811)10 sy
and would submit that the present lighthouse mechanic is competent i"orpc:mntmdem’s
appointments. 1f not, I should say that the sooner his services are d; el e
the better. His duties are proposed to be strictly limited and he wi%)egzeiev:gh
employed than spending half his time kicking his heels in Madras without anr

specified duties. I see no advantage in making the mechanic Superintendent of the
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i V i his services are
i 1 tendent to take his place when vice
R Klth an&tzl:(:‘u?; g?:;;l; mean divided authority and no mSp(ﬁlﬁgglht}ﬁ ?:
e elSNlV G:EZ- case when I inspected the Madras light—see paragrap d t S
Wa;?g};}:;ﬂ:;l t'h{;ve men constantly paying unexpected visits to lights in order to keep
neces

the keepers up to the mark.

shortly he completed, it may be possible to divert these monies t
The contributions for the past five years have been as follows —

RS.
: 1891-92 S o Tl B S (R
. F. W. ASHPITEL, 1892-93 e eas 85,000
(Slgned) Erecutive En‘(/l'”eer, }:32—3‘} s o Bats s go,goo
| 1 1895. 94-95 e il T L
g 5 O 5 e S R e s B 44,075
e

Total ... 853937

Orper—No. 245, Marine, dated 8th April 1896. pae

: : S ; 5
The question of improving the coast lights of this lg’res;(ligncgi al,)r?fl eencﬁlatigdl (t)}tlh
ttention of Government for some years past. In G.O. 0. b 3 e kg
A t 1895, Mr. F. W. Ashpitel, who had recently studied lig e b
At:lgi]ﬁ 'nat,ion {n I:Jurope was de’puted on special duty to inspect all t _(:. g b
:ll:e Maltlﬁs Coast, and rept;rt on their suitability or otherwise, tltx:u(; 5&2 dloa; pade
structures from which they are displayed. His epqmrflish :vzla;ft}ablishment. |
sumption of stores, and the organisation and housing o

2. The report recorded above has been aubmitted_in gzglgg?n;e :Zit\lrl ctf;;iezzd:lrla.
is, i inion of His Excellency the Governor in 7 1 3
(Iailll?z’nlsltliwt'gedzg:::xl;l;to 9.11(1S merits they thanks of Government which will be conveyed
3

Or an average of Rs. 70,000 per annum. As however the contributiong for 189495
and 1895-96 are liable to he disturbed by adjustments, which haye not yet been
decided on, they will e excluded in fixing the average and the figures for the previous
three years alone taken into account. The average thus arrived at wil] be Rs. 45,000,
In addition to thig amount, Port funds already contribute Rs, 56,000 a year for the
upkeep of lights, There would thus be available a sum of Rs. 1,00,000
Rs. 1,45,000 required. The distribution of the amount estimated for «

would be as follows on the supposition that the money required for co
raised by loan :—

as against
5 1 74

Sea ” lights

nstruction i

RS.
: ¢ Interest at 3} per cent. on Rs. 8,00,000 <. 28,000
to Mr. Ashpitel through the head of his department. Sinking fund 3 A o e B L I SO (RS P P
. ] Maintenance of lights .., e, 82,500 .
3. It embraces the following proposals :— o t __ 82500 |
i . into “ Sea ” and ¢ Port” with the o yject oI— Total ... 1,380,000 ]
1) '%‘he dé?:lllon}?;l]&ligl?gtsover those lights which are not required for general —_—
(e 81.;lu,wiga?;ion to local authorities, such as Conservancy Boards, Landing

and Shipping Dues Committees, &c., under certain conditions as to

intenance ; % :
(%) levf;?xlllé (lilzes on the shipping for those lights which are useful for

of general navigation. : )
(2) The ng);f:te Ige-organisatign of the light-house estabhshn;ents, the
rovisio;)of proper training for the men, and suitable house accommodation where
p -
necessagj The improvement of existing lights and the introduction of new ones.
i i the utility of the proposed
i the Governor in Council doubtg f .
= Fhs E];cfiu%ntzy and is not inclined to agree in the suggestion ;lhaltl thtg;llr
R l(; ldg be ilanded over to local bodies. It is conmderec} essential tha  the
managiﬁgzz Zn(:iucontrol should remain with the officers of the Marine Department.
mana,

f special dues on shipping for the use of the lights
it _'l‘hehpr(f)lpif)lfia;lnfc(); t?{?slej?xrczlleﬁcy in Council, open to grave obﬁact;oxtl, and he
:lso:isg;)ﬂ: pies%nt see his way to taking the requisite steps to give effect to a mea-
sure of this kind. : £

i essary for the improvement of existing and the
6. '1]:.‘_he I Jf()b;:vlve fixgll)lilsldi?u;?vgze = R};. 8,80,000. Of this sur_n,hthe proposedf
constrgc lon bsorb Rs. 8,00,000, of which Rs. 2,08,000 are for eight new sets o
““Sea” lights 258‘0 000 f;)r 1’m p,rovements to existing towers an_d .for new constructions,
o bt ;’ ontingencies and Public Works supervision. The annual cogg
SIS b Dhlanon ofll; %andgnaintenance for ¢ Sea ”” lights is estimated at Rs. 1,30,000,
i mtemst,ngnl(I)lpgth nost of maintenance for “ Port ” lights, or a total of R_s. 1,45,000
suc Bs. 10’20 t]}? ;aointenance of a total of 32 lights. To meet the capital cost for
I:er 81}?“.1“11 Ol,'t 20 oposed to raise a loan of 8 lakhs of rupees bearing mterpst at 3}
Bow Sl ?tlo s I::; I:he annual charges for interest, Sinking fund and maintenance
ger tfleen:; vanbf 1ixgn1ft-hou86 dues on shipping. As stated above the Proposal to raise
fznds in tyixis manner does not commend itself to Government. It thys remains tg
consider how the requisite funds can be obtained.

8. The question of raising the requisite funds will be considered hereafter in ‘
& the Financial Department. It is observed that the total bhalance (Government securi- ‘
ties and cash) at the credit of Port funds on the 81st March 1896 is estimated at
Rs. 6,73,000. Of this amount, Rs. 2,389,000 appertain to the port of Madras and may
be left intact. The accumulated balances of the astern and Western groups may }
therefore be taken at Rs, 4,34,000 which could, if the funds of these two 8rovps were J
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 accretions to the surplus balances of Port funds will continye. '
It may thus not be necessary either to raise any loan or mpose light dues. At aj]

events the matter ig not one which

f

RBS. Aot ; : . ’

kol i pross il Aok o s 8,000 Tequires immediate action, _If no loan is ;

Siaking fand i, - .,  SaRekE 47,500 * in the estimated §
Total ... 47,500 diture of Rs, 1,45,000 for maintenance, i
——— &, of both sea and port lights, and the B

sum remaining to be provided for mainten- |

RS.
T Maintenance of sea lights .., o 82500 ance alone will be Rs. 97,500 + only.

Deo. of port lights e 15,000

Total ... 97500 in Counecil now proceeds to Pass orders

better than a weaker one on the rocks.

(6) Kacrifice Rock.—For the same reasons, the Proposal to place the 1;
Cotta Point will probably be best, ! P ¢ light on

() Aleppi.—The proposal o increase the speed of thig light go g¢ to make
one revolution in two minutes is approved,

15




e e AR A S L =

58 No. 245, Marine, StH Aprrn 18

S A A A A A A A A e A A A A A A A A A A "B N O S A A

R N S e
96.

(@) The light on Tangacheri Point is approved as part of the general scheme,
and the question of addressing the Travancore Government again on the incidence of
the charge will lie over for the present,

(e) Point Muttum.—An increase to the power of the Muttum light during
thick weather should be made. The present four-wick burners can, as suggested by
the Presidency Port Officer, be used with oue of the new third order lights, but
before doing this, the ventilation should be improved.

() Manapaud,—The installation of a third order flash light on Manapaud
Point should be taken in hand at once. The requisite plans and estimates will be
prepared by the Public Works Department in communication with the Presidency
Port Officer and Mr, Ashpitel.

(9) Pamban.—The class and power of apparatus of this light are considered
sufficient.

(k) Point Calimere.—The new light recommended at this position is considered
suitable, but its installation is not a matter of urgency.

Negapatam.—The proposal to increase the power of the Negapatam light,
which is a land-fall light for vessels from the Strait Settlements, is approved.

() Seven Pagodas.—The new eighteen mile triple flashing light proposed is
approved. The details of height and position of the tower will be worked out by
Mr. 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 Presidency
Port Officer, sufficient, and this opinion is accepted. The question of porviding an
occulting shutter can be deferred as proposed.

() Armeghon.—The present apparatus is reported to be sufficient, but it is
recommended that the range be increased to 15 miles, when the weather is misty, by
installing a three-wick burner, This recommendation is approved. The present clock
work should be repaired at the Workshop of the College of Engineering, if possible,
If not, it should be renewed.

(m) Point Divi.—The existing light is reported to be very inefficient owing
to wrong location. A new light from the False Point near the sea is recommended.
This is approved, but the choice of site will require very careful consideration by the
Presidency Port Officer. The efficiency of the light as a guide to mariners should
outweigh disadvantages of communication from the mainland,

(n) Hope Island and Vakalapudi—The lights at these places have been
installed to mark the dangers to navigation off the Sacramento Shoal and Géddvari
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 Vakalapudi
appears to be sufficient, but its range requires increasing to about 15 miles by installing
a three-wick burner during misty weather. It is said that if a new eighteen mile
light be installed on the mainland opposite Sacramento Shoal, the ranges of the two
lights will cut in 30 fathoms off Coringa, and the approaches to Cocanada will be effic;.
ently lighted. This proposal is approved. The question of the best site for the
permanent light is under consideration and should receive careful and very early
attention. Meanwhile, arrangements have been made for the exhibition of 4 temporary
light opposite the Sacramento Shoal.

(0) Santapilli Rock.—The existing light is 6 to 7 milfilfrom 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, having iy
view the tonnage of the shipping that could be expected to contribute, D

(p) Kalingapatam.— This light max:ks a reef of rocks which extend about hgjt
a mile seaward. A new fourth order occulting light has recently been installeq |, i
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 be
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-keepe_rs, it is
not considered necessary to insist on more than a knowledge of reading, writing and
arithimetic, sufficient to enable them to keep the requisite store-books and journals,—
the great desideratum being reliable working men. Tables I and I1I 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. It is quite possible that a somewhat higher rate of pay
than that proposed may have to be given for properly qualified mspectors, but 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,

16
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Local Inspections.
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These inspections, so far as is possible to judge, are carried out much too hurriedly. The
Inspecting officer should, as a rule, halt at least 24 hours at the station and visit the light at
night. © The present system of rushing out to & light and returning to head-quarters with the
least possible delay is, to a large extent, a waste of time and money.

Construction of Towers.

2. (a) The existing towers have been Ideated and designed without due regard to efficiency.
The idea that a light, however feeble, has only to be exhibited from a sufficiently high elevation
to secure a great range, has been systematically followed in spite of the fact that the relation,
which should exist between elevation and range, has been more or less accurately determined,
The result is that many of the towers, such as Mangalore and Seven Pagodas, are much too high
for the power of the apparatus and, when the atmosphere is impaired, the light has no chance of
reaching the horizon. To place a light at. too great an elevation is to defeat the whole object
of the dioptric system for, as the Commissioners appointed in 1861 to report on the condition and
management of lights, buoys, and beacons, remark in their report :—

“A beam of given divergence, with its axis in the plane of the geometrical horizon, or at
“right angles to a vertical line, must become invisible from the sea if the light is raised to a
“ sufficient height above the earth whose surface is curved, and the more nearly 1t approaches that
““height the less serviceable it will be, because the greater will be the amount of light thrown on
“the sky.” On this account I recommend that, when certain lights (vide Table I) are improved,
the height of the towers shall be reduced.

In addition to excessive height, towers have been constructed of much too small internal
di:~neter without service rooms, proper means of access to the lantern or proper ventilation.
Their repairs are not attended to in a systematic way and the fittings are in many cases very
indifferent. Cement might with advantage be used to a greater extent for plastering where the
work is exposed to the sea air.

() Many of the towers are very badly lighted owing to the small size of the loopholes.
Proper glazed windows of sufficient size should be fixed particularly in the interest of ventilation.

(c) Buitable designs for quarters for the different classes of establishment are much
required. The needs of different stations are very similar, and if the accommodation to be
provided is once laid down, type designs could be prepared. It is suggested that for the proposed
“ Provincial ’ establishment the accommodation shown on the design which accompanies this
report, is suitable. For “Local ” establishments, the standard design for police lines might be
adopted, but the buildings should be constructed in a more substantial way than is generally the
case with police lines.

(d) Painting lighthouse towers and buildings requires to be given much more at%ﬁon,
both as regards workmanship and colour. Towers are generally required to serve as a mark by
day and the colour with reference to the background is a matter of great importance. Several
instances have been brought to notice in Appendix B regarding the difficulty in distinguishing
towers by day. In India white appears to be the most suitable colour, but vertical stripes or
diamond pattern may be found useful in some localities where a distinctive character is necessary.
Dark colours and black and white horizontal bands do not seem suitable for towers on land as
there are generally trees in the background. :

Lanterns.

3. (a) The type of lantern generally installed in India is the old Trinity House pattern with
vertical bars. This type has been practically abandoned in Kngland owing to its want of rigidity
and for other reasons. This want of rigidity is very apparent as at nearly all stations a large
number of panes of glass are broken. This breakage may be partly due to faulty glazing and to
1he glass fitting too tight, but it is advisable to stiffen those lanterns where the light is not required
to be shown all round the horizon. In future indents for lanterns, helical or inclined framing,
should be specified. Care must also be taken when fixing a lantern to place the door facing the
direction from which least wind is expected, as otherwise the keepers find a difficulty in main-
taining the light properly when the door is opened at night to give access to the gallery. Lan-
tern doors should also be fitted so that they may be fixed o'\en at any angle that may be required.
Itisa eguestion whether lanterns of larger diameter than ' ne usual standard size should not be
obtained in future as, owing to the climate and confine . space in which the keepers have to
move, the heat is very great.

(6) The painting of lanterns is now done by the xeepers who do not scrape the old paint
properly nor apply the new paint in sufficiently thin coats. Some of the paint, supplied does not
appear to be of good quality or has been improperly mixed. i

(¢) Communication iu the shape of a telephone or speaking-tube should, in the case of sea
lights, always be provided in order that the keeper on duty may summon help if necessary,
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(d) The light on Tangacheri Point is approved as part of the general scheme,
and the question of addressing the Travancore Government again on the incidence of
the charge will lie over for the present.

(e) Point Muttum.—An increase to the power of the Muttum light during
thick weather should be made. The present four-wick burners can, as suggested by
the Presidency Port Officer, be used with oue of the new third order lights, but
before doing this, the ventilation should be improved.

() Manapaud.—The installation of a third order flash light on Manapaud
Point should be taken in hand at once. The requisite plans and estimates will be
prepared by the Public Works Department in communication with the Presidency
Port Officer and Mr. Ashpitel.

(9) Pamban.—The class and power of apparatus of thislight are considered
sufficient. _ i ;

(k) Point Calimere.—The new light recommended at this position is considered
suitable, but its installation is not a matter of urgency.

Negapatam.—The proposal to increase the power of the Negapatam light,
which is a land-fall light for vessels from the Strait Settlements, is approved.

(1) Seven Pagodas.—The new eighteen mile triple flashing light proposed is
approved. The details of height and position of the tower will be worked out by
Mr. 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 Presidency
Port Officer, sufficient, and this opinion is accepted. The question of porviding an
occulting shutter can be deferred as proposed.

(1) Armeghon.—The present apparatus is reported to be sufficient, but it is
recommended that the range be increased to 15 miles, when the weather is misty, by
installing a three-wick burner. This recommendation is approved. The present elock
work should be repaired at the Workshop of the College of Engineering, if possible.
1f not, it should be renewed.

(m) Point Divi.—The existing light is reported to be very inefficient owing
to wrong location. A new light from the False Point near the sea is recommended.
This is approved, but the choice of site will require very careful consideration by the
Presidency Port Officer. The efficiency of the light as a guide to mariners should
outweigh disadvantages of communication from the mainland.

(r) Hope Island and Vakalapudi—The lights at these places have beeq
installed to mark the dangers to navigation off the Sacramento Shoal and Gddévap
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 Vg\kalap}ldl
appears to be sufficient, but its range requires increasing to about 15 mlles_by mstaﬂlpg
a three-wick burner during misty weather. It is said that if a new eighteen mile
light be installed on the mainland opposite Sacramento Shoal, the ranges of the two
lights will cut in 30 fathoms off Coringa, and the approaqhes to Cocanada Wl-ll be effici-
ently lighted. This proposal is approved. The question of the best site for the
permwanent light is under consideration and should receive careful and very early
attention. Meanwhile, arrangements have been made for the exhibition of a temporary
light opposite the Sacramento Shoal.

(0) Santapilli Rock.—The existing light is 6 to 7 mil? from the shoal. The
proposal to instal a more powerful burner is approved. The‘v ntilation 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, having in
view the tonnage of the shipping that could be expected to contribute.

(p) Kalingapatam.—This light marks a reef of rocks which extend about ha]f
a mile seaward. A mew fourth order occulting light has recently been installed here
and nothing further is required. 2

e e s L A

No. 245, Marive, 8tH ArriL 1896, 59

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 be
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
arithinetic, sufficient to enable them to keep the requisite store-books and journals,—
the great desideratum being reliable working men. Tables I and 11 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 Couneil 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 agcordlngly submit a proposition statement in the preseribed form to show the
financial effect. The question as to dividing the establishment into a Provineial' 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 As lum, 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 o%
these inspectors would not interfere with the responsibility of the Port officers which
would continue par passu. It is quite possible that a somewhat higher rate of pa
than that proposed may have to be given for properly qualified inspectors, but 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 promotio; on
lower salaries than those proposed by Mr. Ashpitel. The question should be furthe
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. As summarised by Mr. Ashpitel the recom-
mendations made are as follows :— v

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

(8) to effect a saving in the cost of oil by using ordinary 150° kerosine pur-
chased in the local market.

14, Seeing that the proposals made under («) are not generally in consonance
with those brought forward by Mr. Ashpitel which have already been approved, if
is not necessary to discuss them. As regards (6), however, it seems worthy of con-
sideration whether, as suggested by Mr. Ashpitel, some economy cannot be effected by
the use of cocoanut oil, which is said to be not only safe but suitable. The question
thus resolves itself into one of cost. The Presidency Port Officer will cause a series
of experiments to be carefully made at Madras with both cocoanut and mineral oil,
and report the result as to (1) illuminating power and (2) cost.

15. The general question as to the supply and distribution of oil is also one of
great importance, and should be considered by the Presidency Port Officer, whose
attention is called to the remarks in paragraph 7, appendix A of Mr. Ashpitel’s report.

16. There are several other useful suggestions for improvement scattered through
appendix A. They cannot be dealt with in detail at present, but they should be
kept in view, particularly when the estimates which have to be prepared come forward
for consideration. Meanwhile, Mr. Ashpitel will be requested to compile a Manual
for the guidance of the mechanic inspectors and light-keepers. This, if translated
into the vernaculars, cannot fail to be of great use to the light establishments gene-
rally, and will tend to secure a more methodical and intelligent performance of duty
for the future.

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 will
be communicated to the Secretary of State in view to the highest authorities on 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 guidance 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 7’ 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 will
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-
vincial ? establishment is the same as that adopted for bandsmen’s quarters. Tt will
be forwarded to the Presidency Port Officer for opinion as to its suitability for the
better class of light-keepers. A copy 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,h thebbuildirigs should be constructed

b ! with substantial materials.
V"Kﬂg&-’lgﬁ. 318, Marine, dated 10th po reason why the prohibition * in regard
v ; to alterations to existing buildings should
be maintained any longer, It will accordingly be withdrawn, but no new buildin
should be provided until a final decision has been arrived at as to standard plans

There seems
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91. 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.

99. 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 tesults to Government likely to follow, His Excellency the

Governor in Council is of ‘opinion that a substantial recognition of Mr. Ashpitel’s
Jabours 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.]
(True Extract.)

_ (Signed)  D. McNEIL CAMPBELL, Colonel, R.E.,
: ’ Joint Secretary to Government.

To the Presidency Port Officer, with plans.

,, the Chairman, Harbour Trust Board.

,,» the Accountant-General. ¢

,, K. W. Ashpitel, Esq., through the Chief Engineer,
Public Works Department.
,» the Public Works Department. ~
,» the Financial Department.

5 the Educational g)epartment.

Exd. T. K. Narayana Aiyangsr.
spare Copiee i
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APPENDIX A.

Remarks on Lighthouse construction and management in the
Madras Presidency.

Local Inspections.

These inspections, so far as is possible to judge, are carried out much too hurriedly. The
Inspecting officer should, as a rule, halt at least 24 hours at the station and visit thevlight at
night. © The present system of rushing out to a light and returning to head-quarters with the
least possible delay is, to a large extent, a waste of time and money.

Construction of Towers.

2. (2) The existing towers have been located and designed without due regard to efficiency.
The idea that a light, however feeble, has only to be exhibited from a sufficiently high elevation
to secure a great range, has been systematically followed in spite of the fact that the relation,
which should exist between elevation and range, has been more or less accurately determined,
The result is that many of the towers, such as Mangalore and Seven Pagodas, are much too high
for the power of the apparatus and, when the atmosphere is impaired, the light has no chance of
reaching the horizon. To place a light at too great an elevation is to defeat the whole object
of the dioptric system for, as the Commissioners appointed in 1861 to report on the condition and
management of lights, buoys, and beacons, remark in their report :—

“ A beam of given divergence, with its axis in the plane of the geometrical horizon, or at
“right angles to a vertical line, must become invisible from the sea if the light is raised to a
“ sufficient height above the earth whose surface is curved, and the more nearly 1t approaches that
“height the less serviceable it will be, because the greater will be the amount of light thrown on
“the sky.” On this account I recommend that, when certain lights (vide Table I) are improved,
the height of the towers shall be reduced.

In addition to excessive height, towers have been constructed of much too small internal
di:*neter without service rooms, proper means of access to the lantern or proper ventilation.
Their repairs are not attended to in a systematic way and the fittings are in many cases very
indifferent. Cement might with advantage be used to a greater extent for plastering where the
work is exposed to the sea air.

(b) Many of the towers are very badly lighted owing to the small size of the loopholes.
Proper glazed windows of sufficient size should be fixed particularly in the interest of ventilation.

(¢) Suitable designs for quarters for the different classes of establishment are much
required. The needs of different stations are very similar, and if the accommodation to be
provided is once laid down, type designs could be prepared. It is suggested that for the proposed
“ Provincial ” establishment the accommodation shown on the design which accompanies this
report, is suitable. For “Local ”” establishments, the standard design for police lines might be
adopted, but the buildings should be constructed in a more substantial way than is generally the
case with police lines.

(d) Painting lighthouse towers and buildings requires to be given much more attention,
both as regards workmanship and colour. Towers are generally required to serve as a mark by
day and the colour with reference to the background is a matter of great importance. Several
instances have been brought to notice in Appendix B regarding the difficulty in distinguishing
towers by day. In India white appears to be the most suitable colour, but vertical stripes or
diamond pattern may be found useful in some localities where a distinctive character is necessary.

Dark colours and black and white horizontal bands do not seem suitable for towers on land as
there are generally trees in the background. :

Lanterns.

3. (a) The type of lantern generally installed in India is the old Trinity House pattern with
vertical bars, This type has been practically abandoned in Kngland owing to its want of rigidity
and for other reasons. This want of rigidity is very apparent as at nearly all stations a large
number of panes of glass are broken. This breakage may be partly due to faulty glazing and to
the glass fitting too tight, but it is advisable to stiffen those lanterns where the light is not required
to be shown all round the horizon, In future indents for lanterns, helical or inclined framing,
should be specified. Care must also be taken when fixing a lantern to place the door facing the
direction from which least wind is expected, as otherwise the keepers find a difficulty in main-
taining the light properly when the door is opened at night to give access to the gallery. Lan-
tern doors should also be fitted so that they may be fixed open at any angle that may be required.
It is a question whether lanterns of larger diameter than the usual standard size should not be
obtained in future as, owing to the climate and confined space in which the keepers have to
move, the heat is very great

(6) The painting of lanterns is now done by the keepers who do not scrape the old paint
properly nor apply the new paint in sufficiently thin coats. Some of the painf, supplied does not
appear to be of good quality or has been improperly mixed.

(¢) Communication iu the shape of a telephone or speaking-tube should, in the case of sea
lights, always be provided in order that the keeper on duty may summon help if necessary,
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GOVERNMENT OF MADRAS.

MARINE DEPARTMENT.

ieaD—the following papers :—
From F. W. ASHPITEL, Esq., Executive Engineer, Public Works Department,
lately on Special Duty, Mariue Department, to the Chief Secretary to Gov-
ernment, dated Madras, 22nd June 1895, No. 20 W,

With reference to G.0O., No. 318, dated 10th August 1894, I have the honour to
forward herewith a report on the lighthouses in the Madras l’resuleucy.

ENCLOSURES,
RETORT ON LIGHTEOUSES IN THE MADRAS PRESIDENCY.

1. 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 importancé to impress upon each coast signal light such a trustworthy dis-
“tinctive character as to effectually prevent the possibility of its being mlstakeq for

‘any other light, either ashore or afloat” . . . . . . . . “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 sanctioned

“ for each establishment and insufficieney of ventilation, but to the restricted dimen-
sions of the optical apparatus”’ e Tl “In very clear \.Veut.h.er 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 sl’lgl_ltly 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 distanee of from two to three miles” . . . . . . “ With
a view to increasing the intensity of the Ii.ghts, qnd giving to the existing stz.xtions
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 dlmen51.0n.s at
stations where the light is to be maintained thI‘(‘)ughout the year, and where it 18 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 an. order or 700 m.m. focal dlstqnce, }s thel'bm(ﬂllﬁst that should
be adopted for such lights. For some of the more un[r‘ntant an 1 alls an apparatus:

“of 1330 m.m. focal distance should be a'doptod. The 4th order apparatus of

“ 950 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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2. This condemnation of the system of placing port lights on high columns and
calling them sea-lights, in spite of the fact that, when the atmosphere is impaired,
their rays have no chance of reaching the horizon, is nothing new, for, in F.M.G.,
No. 36, dated 14th November 1867, Marine Department, a letter from Messrs. Chance
Brothers is printed from which the following is extracted :—

« We are of opinion that the range of visibility respectively appropriated to the
« proposed lights by the Superintendent of Marine at page 15 of the printed docu-
¢ ments, are in general considerably too great. The extreme distance at which fixed
« dioptric apparatus of the Ath and 6th orders can be seen, in a mean state of the
« gtmosphere, is respectively eleven miles and eight miles. The greater and lesser
« distances of visibility under exceptional atmospheric conditions of clearness or
« mistiness ought not to be taken into account in determining the order of the
« gpparatus to be employed.”

« We therefore request to know whether, on the one hand, the stipulations as to
«the range can be reduced to suit the mean power of the apparatus proposed, or

«« whether, on the other hand, apparatus of larger dimensions can be selected to give
« effect to the stipulations.”

3. As regards the desirability of generally improving the lights of this Presi-
dency it seems unnecessary to take further remarks. Thirty years ago Messrs.
Chance Brothers brought to notice the inexpedience of installing 4th order fixed
apparatus as sea-lights and Mr. Douglass reiterated Messrs. Chance’s remarks in
1890. 1If the opinions of Messrs. Douglass and Chance, which have not been accepted,
have needed any proof, it has been signally afforded by the disastrous wreck of the
Lanark,—and I can but echo those opinions.

ooy s It may be worth while, however, to give a few typical instances in which
lights of insufficient power have been installed : —

(@) The present light at Hope Island was installed as recently as 1893, when a
new 4th order fixed apparatus was obtained from England. The Sacramento
Shoal, one of the dangers this light is supposed to mark, is distant some 14 miles
from the light which, unless the weather is very clear, has a range of only 12
miles. As happened in the case of the Lanark, therefore, a ship may be ashore
on the Shoal before sighting the light. This apparatus was installed in direct
opposition to Mr. Douglass’ recommendation with the idea that two dangers could
be guarded by one light of insufficient power exhibited from a tower whose location is
unsuitable for either. :

(b) Another instance is at Manapaud Point, where a small port light apparatus
with a range of about 7 miles is supposed to guard dangers which extend from 10 to
12 miles from the point. In this case the light does not even show over the whole
gea-horizon and a ship might be ashore near the point without 'ghe light being seen.

(¢) Mangalore light is an instance of a port light with a range of about 12
miles installed at an elevation of 240 feet, corresponding to a range of 22 miles.
This light is one of those against the installation of which Messrs. Chance protested
thirty years ago, as it is only under exceptional atmosphe_rlc condlt_ions that the
light reaches the horizon. The brightest part of the beam, in an ordinary state of

the atmosphere, is of no service to the mariner, being wasted in the air (See also
Appendix A, paragraph 2). . :

5. Assuming that the necessity of improving the sea-lights in this Presidency
does not admit of further argument, the question of what new lights are required for
the efficient lighting of the coast has to be determined. Fortunately, on the coasts
of Madras the atmosphere is very much clearer than in Europe and there is no neces-
sity for the installation of lights of great power. Some two years ago a 3rd order
double flashing apparatus (lenses only) was obtained from England for the mew
Madras lighthouse ; before this apparatus Was placed in position, its intensity was
determined and, after its exhibition, the light-keepers at Pulicat were instructed to
note in their log book whether the new light was always visible from that station.
The result of these observations was that the new light, with its intensity of 18,000
candles, was, during the months October to March 1894, visible at Pulicat every night
except at intervals of a few hours, and, in many cases, of only a few minutes at a
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time. Pulicat is distant 203 miles from Madras and the observations were made
during the most unfavourable months in the year over land where there is occasional
haze, which does not necessarily extend seawards ; and, therefore, for all practical
purposes, it seems perfectly safe to assume that the new Madras light has a range of
19 miles in all weathers and at all seasons of the year. Enquiries made at other
stations during the recent tour of inspection appear to confirm this assumption, and,
in the absence of any evidence to the contrary, 1t seems probable that, if this standard
of efficiency is worked up to, the lights in this Presidency will be seen, throughout
the year, at the extreme limits of their ranges. The fact must not be lost sight of
that, in India, it is not necessary to go to the expense of lights of great power, a8 the
atmospheric conditions are totally different from those obtaining 1n Epgland, where
frequent fogs render the installation of lights which will be always visible at their
extreme ranges an impossibility, and all that can be done 1s to provide the maximum
power within reason available, and, when the weather is foggy, to start a souzd
signal.

6. In any scheme for the officient lighting of the coasts of the Madras Presidency
it appears to be advisable to distinguish between sea and port lights, The former are
exhibited for the benefit of the general navigation to indicate to the mariner his
position, and to warn him of his approach to the coast line or to some hidden danger,
while the latter are merely required to provide him with the means of proceeding
safely to his destination after his position has been mdlcated by the sea-light.
For the sea-light service complicated apparatus of eonm'derable power is necessary
and a more-highly trained establishment of k.eepers is required than for tl}c service of
simple port lights, which only benefit a particular port and are, compara_tn'ely speak-
ing, not of so much importance. It is suggested, therefore, that the lights of this
Presidency should be divided into two services : the one a ¢ Provincial ” service (sea
lights) for the benefit of general mavigation and maintained by dues collected from
the shipping ; the other a « Tocal ” service (port lights) maintained from the funds
of the port at which the light is exhibited. This division of lights will relieve some
of the ports, especially in the Eastern group, of the expense of maintaining sea lights
which do not exclusively benefit them, and will render possible the construction of the
additional lights required for general navigation 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
No. I which accompanies this report. At the present time, the only lights Which
have a distinctive character are Aleppi, Madras, Armeghon, Yakulapudx and Kalinga-
patam : the rest, with the exception of Muttum and Santapilli, are merely small port
lights exhibited from towers which are, as a rule, of very inconvenient design, badly
ventilated, and quite unsuitable for anything but port lights. = These lights are,
moreover, of but little use to general navigation, being, in many cases, exhibited at
ports where no special dangers 10 navigation exist (see chart No. 1I).

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, i sufficiently smooth water can be found along-
side, would guard these dangers and would form an efficient landfall light for direct
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-
oient size for a tower and the necessary quarters for egtablishment. Tt would be a
pity if, owing to the difficulty in landing stores, the light has to be placed on the

mainland where 1t 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 43 miles from Cotta Point and is
in the direct track of steamers from Bombay. An 13-mile double flashing light, on
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the rock, would guard this danger and be useful as a landfall light for the ports of
Tellicherri and Calicut, the existing lights at these stations being relegated to their

proper duty as port lights. '

(¢) South of Sacrifice Rock the existing light at Aleppi, maintained by the
Travancore Government, is of sufficient power. It guards no danger but is useful as a
guide to the natural harbour or refuge south of the lighthouse.

(d) The next danger to navigation, south of Sacrifice Rock, is the Tangacheri
Reef distant 2 mile south-east from the point of the same name. This reef and the
detached rocks near it, stretch from the south of the point 3 miles to seaward and 7 miles
north, and is a distinct danger to navigation. An 18-mile triple flashing light, which
would also serve as a landfall light for the important port of Quilon, is required. A
light here is much needed as, in its absence, ships are likely to pass the port owing to
the necessity of giving the rocks a wide berth. There has been correspondence with
the Travancore Government about a light at this point and, when I visited the Aleppi
lighthouse, the Commercial Agent informed me that the British India Agents had
recently complained that, for want of a light, steamers making for Quilon at night
have great difficulty in finding the place and often miss it altogether, going 10 to
20 miles beyond and having to return at a loss of time and money. The question
of a light at Quilon (Tangacheri) has previously been raised (vide G.O., dated 13th
November 1894, No. 443, Marine), but was dropped as the Travancore Government
wished the British Government to construct and maintain the lighthouse as being
ntore likely to benefit Imperial navigation than the shipping of any port in the State.
From the information given by the Commercial Agent, however, it seems evident that
a light on Tangacheri Point would benefit the shipping at Quilon, but, as a sea-light
is required in the interests of general navigation and the cost of construction and
maintenance can be met from the proposed light dues, any difficulty regarding funds
is removed. This question of funds, apparently, was the real cause why the proposal
was droppel, and, as this objection will be met 1f the proposed light dues are collected,
there seems to be no reason why the exhibition of the light should be postponed.

(e) South of Tangacheri there is no special danger to navigation up to the
Crocodile Rocks off Point Muttum and the existing light there is sufficient. It would
be better, however, to increase the range to 18 miles so as to show beyond Cape
Comorin, and this can be done by using a 6-wick burner in misty weather.

(f) Between Cape Comorin and Pambam the chief danger to navigation is the
shoal off Manapaud Point. As mentioned in paragraph 4 (4) the existing red light
on Manapaud Point is very unsatisfactory ; it does not show over the whole sea horizon,
and has not sufficient power to reach the dangers it is supposed to guard, except in
very clear weather. An 18-mile double flashing light is suggested to guard the
dangers and to serve as a landfall light for the port of Tuticorin.

(9) The existing light at Pambam can be retained as a port light ; vessels are
said not to attempt to pass Pambam during the night.

(k) Between Pambam and Negapatam the shoals off Point Calimere and Nega-
patam are dangers to navigation which are not properly' guarded by the existing
lights at Point Calimere and Negapatam. The former is a 6th-order (red) port
light exhibited from a mast, and a glance at the chart will show how insufficient its
range of 6 miles is. An 18-mile revolving llgl-lt at Point Calimere will, with the
existing light at Negapatam, efficiently light this part of the coast. The new light
will be of great service to steamers from Ceylon and to the small craft which navigate
Palk Straits. From a steamer’s bridge the range of the proposed light will be 19 miles.

i) Between Negapatam and Madras no sea-lights appear to be necessary except
to guard the Tripalur keef off Seven Pagodas. The present light at Seven Pagodas
is a 4th-order fixed red light of small power, exhibited at an elevation of 119 feet
corresponding to a range of 17 miles. The light is very inefficient and the building
unsuitable. An 18-mile triple flashing light is suggested and would be most useful
to coasting and other steamers, especially the direct line from Negapatam to Burma,

(/) The existing light at Madras requires no alteration,
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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. ItO:valﬁdlge
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 range of ouly 12 miles.

(1) North of Pulicat is the Armeghon Shoal, which is guarded by the existi
411§i-oydetr brevo%lving light with a range of 14 miles. Th% presentyap;a:eiitls:migs
sullicient, but the range may be increased to 15 miles by installi -Wwi
when the weather is misty. 4 .

: (m) North of Armeghon no lights are necessary up to the m i
river. The existing light at Point Divi is very inefﬁc};enlt), being wggﬁgl;flglzztgsefgg
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 miles does not cover
the False Point, and vessels coming from the south are liable to be set in by the
strong and variable current and might be ashore before the light is seen yThis
apparently, often happens in the case of native craft. A new light should be e;(hibite(i
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
Shoal and the dangers off Géddvari Point. 'Igo mark thesg dangers a:}(lletts)a]cirgalxlltle?ﬁg
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 inefficient
as its range of about 12 miles is insufficient to cover the Sacramento Shoal The
existing revolving light at Vakalapudi is sufficient, but its range may be in(.zreased'
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 will cut in 80 fathoms off Coringa and the
approaches to Cocanada will be efficiently lighted. The new light can 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
Bacramento Shoal. This site is, however, very inaccessible and there is no good
water available. The Executive Engineer, Géddvari 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.

(o) North of Vakalapudi the next danger to general navieati
coast of the Madras Presidency, is the Santapill? Rock lgying somevﬁg?(t)lein’m?}g: gfrf)lxls
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 exi%tin
2nd-order apparatus is barely sufficient and, as it is exhibited from a great elevation,
it would be bettoy, in misty weather, to install a more powerful burner so as t<;
ensure _th_at 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 ¢o t.
The ventilation of the existing lantern requires to be considerably improved asain:.
)

resent the light-keepers find great difficulty in maintaining the li
g power of the existing burner, y g the light at more than

(p) The only other light proposed to bé classed as a BT .
Kalingapatam, where a new 4th-order occulting light has been receifa llgigis; tt:fl egt
This light is said to be useful for steamers from Madras or Ceylon to Ca.ylrcutt d
marks a reef of rocks which extends about 1 a mile to seaward, a, an

]
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9. Tt will be observed that the new lights proposed to be installed are all of
the flashing type as recommended by Mr, Douglass. To install any other class of
light would mean a needlegs Waste of light and money, as these lights are about eight
times more powerful than fixed or occulting lights of a corresponding order, with
the same cost of maintenance, The flashing system has now been universally adopted
as being the most efficient, easily maintained and easily identified, and, as Mr. Doug-
lass remarked in a Paperread at a meeting of the International Maritime Congress,
“the langnage of numbers is a universal one and 4 to 14, indicated by flashes,
“ conveys an identical meaning to the master of a Chinese junk, the captain of a

distinctions, Viz., one, two, or three flashes, Separated by intervals of darkness, a
group being followed by a comparatively long eclipse ; they are all of the same descrip-
ticn as the new Madras light and are at such distances apart as to fulfil the condition
fixed by the F rench Administration that no two lights of the same character should
recur at intervals of less. thap 80 miles. To identify one of these lights, the

At present, light-keepers appear to be selected at random ; clerks, fishermen, or even
the ordinary cooly, are considered to he quite good enough to take charge of a light
with its valuable appurtenances, and, with the exception of the Superintendents,
the scale of pay ig, apparently, fixed on this assumption. There is no central place
where expectant hgl_xt-keepers' can be trained as is the case in Europe, and the result
1s, badly managed Lights and a staff of keepers who have no idea of discipline and
who fail to appreciate the importance of keeping their light at the maximum service
intensity. The whole establishment is, in my opinion, wrongly organized, without
proper training and in many cases far too numerous, The employment of g large
number of cooly keepers does not compensate for the want of individua] efficiency.

within the port limifs the Port offieer is the ex-officio Superinteudent; but if the
light is at a distance, g Superintendent is appointed, who ig expected to live
at the station, and ig under the orders of the local Port officer, who visits the
light at stated intervalg, The whole warking establishment consists of cooly-keepers
on small pay, whose numbers, apparently, depend on no recagnized rule, This
. System of managing lights might have some chance of being efficient had either the
Port officers or the Superintendents received any special training ; but, as a matter
of fact, Port officers are recruited from the officers of merchant service and have not
nhecessarily been inside 5 lighthouse up to the time they are called upon to take
charge of, and supervise, the lights in their district. With a supervising establish-
~ Ient not Decessarily acquainted with the practical working of lights, Superintendents
who have had no proper training, who take no watch and do no actual work, and
a number of ill-paid light-keepers .who practically form the working establishment,
the lights in thjs Presideney cannot be expected to be efficient, and any attempt to
materially improve the lighthouse service must be unsatisfactory unless the establish-
ment is reorganized, There is, in the English lighthouse service, no one who corre-
sponds to the Madrag Superintendent and the appointment might well be abolished.
12. The following instances appear to support the above condemnation of the
Madras lighthouse establishment :—
(a) At Muttum, an important landfall light, the establishment consists of one
Superintendent on Rs. 100, one head-keeper on Rs. 15, one assistant keeper on
Ks. 9, one assistant keeper on Rs. 8 and two assistants on Rs, 7,—a total establish-

e,

No. 245, Marixg, 8TH Argiy, 1896. 4
i . by

ment of six persons, costing Rs. 1,752 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 fiom,g any actual work. The
Superintendent considered it to be ¢ derogatory to his dignity” to either tak(_e a
watch or to do any work, and the head light-keeper followed the lead of his superior.
This important light was, therefore, practically in the hands of cooly keepers
through(g;ltzz c}ll):ilnathtCalimere the establishment consists of one head-keeper on
Rs. 12, and two assistants on Rs. 8 and Rs. 7, respectively. This hght‘]s 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—}(eeper‘ 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 plaml.y 1gnorant of ]JlS. work, has been
appointed. The result is that the cabin and mast is very badly maintained and the
an.
apparatl(lcs) li&!;()tl’]z?r?tt .cl)lfﬁ, an important light about which there are frequent com-
plaints, the establishment consists of‘one Superintendent on Rs. 70, one 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 often absent from the station, takes Rs. 84(). None of the men
live regularly at the station, and judging from. the log.book the light is ofter} in
charge of three men only, the rest being absent in M_asuhpatam wher:e their farolhes
live. Three men, properly trained, are no doubt suﬂiolent. for the service of this light,
but, in that case, the advantage of maintaining an establishment of 81§ light-keepers
B i e@?eﬁ Mangalore the establishment.consists of a head light-keeper on Rs. 12,
and two assistants on Rs. 8 and 7 respectively. None of t‘oe keepers ll\fe' 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

pay 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 lomencx Wwas mnecessary
because an ordinary cooly can, at Mangalore, obtain wages which compare f?vourably
with a light-keeper’s pay without any of the disadvantages of a llght-keepe{- s life.

(¢) At Madras a new oil store _has recently been construptod 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 acci-
dental spilling of oil appears to bs considerable, with the result that the w_oode.n;
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 t'he object of rov1dmg a suitable oil store is,
to a great extent, defeated owing to the ignorance of the establishment, 4

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 ;
(6) that the working keepers are underpaid and, in some cases, of the wrong -
class ; ! :
(¢) that the policy of increasing the number of keepers, to make up for want of
individual efficiency, is not successful, :
14. Trecommend that the whole establishment bo reorganised and that tw separate
services be formed for ¢ gea ”‘and fop « port” lights, The former g « Provineial
service—may consist of Eurasians on pay which will attract good men fop the service
of the important and somewhat complicated sea lights ; the latter, of natives on compa-
ratively lower pay. The men forming the Provincm.l ” service should be either
carpenters or mechanics; and both services should be specially trained for their duties,
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9. It will be observed that the new lights proposed to be installed are all of
the flashing type as recommended by Mr. Douglass. To install any other class of
light would mean a needlegs Waste of light and money, as these lights are about eight
times more powerful than fixed or occulting lights of a corresponding order, with
the same cost of maintenance. The flashing system has now been universally adopted
as being the most efficient, easily maintained and easily identified, and, as My, Doug-
lass remarked in a Paper read at a meeting of the International Maritime Congress,
“the language of numbers is a universal one and 4 to 14, indicated by flashes,
“ conveys an identica] meaning to the master of a Chinese junk, the captain of a
“ French chasse marée, or the skipper of a North country whaler.” Jf he had
thought of India, he would no doubt have included thy British India skipper
and the masters of the native craft which navigate these waters, as there is no
reason to suppose that they are one whit inferior in intelligence to thoge he did
mention. It ig Proposed that the new lights shall have three characteristie
distinctions, Viz., one, two, or three flashes, separated by intervals of darkness, a
group being followed by a comparatively long eclipse ; they are all of the same descrip-
tion as the new Madras light and are at such distances apart as to fulfil the condition
fixed by the French Administration that no two lights of the same character should
recur at intervals of less thap 80 miles. To identify one of these lights, the
mariner will only have to count the number of flaghes forming a group, and need
not attempt to time the duration of light and darkness,—a matter of considerable

10. A difficulty in the efficient management of the lights of this Presidency is
the absence of g properly trained establishment, capable of taking charge of any
light and having a practical knowledge of matters relating to a light-keeper’s duty.
At present, light-keepers appear to be selected at random ; clerks, fishermen, or even
-the ordinary cooly; are considered to he quite good enough to take charge of a light
with its valuable appurtenances, and, with the exception of the Superintendents,
the scale of pay is, apparently, fixed on this assumption.  There is no central place
where expectant light-keepers” can be trained as is the case in Europe, and the result
is, badly managed lights and a staff of keepers who have no idea of discipline and
who fail to appreciate the importance of keeping their light at the maximum service
intensity. The whole establishment is, in my opinion, wrongly organized, without
proper training and in many cases far too numerous, The employment of g large
number of cooly keepers does not compensate for the want of individual efficiency.

11. The system now in force in the Madras Presidency is to make the Port
officers ex-officio inspecting officers of the lights near their ports; if the light ig
within the port limifs the Port offieer is the ex-officio Superintendent ; but it the
light is at ‘a distance, g Superintendent is appointed, who ig expected to live
at the station, and is under the orders of the local Port officer, who visits the
light at stated intervals. The whole working establishment consists of cooly-keepers
on small pay, whose numbers, apparently, depend on no recognized rule. This
~ System of managing lights might have some chance of being efficient had either the

Port officers or the Superintendents received any special training ; but, as a matter
of fact, Port officers are recruited from the officers of merchant service and have not
Decessarily been inside g lighthouse up to the time they are called upon to take

Of{ and supervise, the lights in their district. With a supervising establish-
. Inent not necessarily acquainted with the practical working of lights, Superintendents
who have had no proper ftraining, who take no watch and do o actual work, and
8 number of jll-paiq light-keepers . who practically form the working establishment
the lights in this Presidency cannot he expected to be efficient, and any attempt to
materially improve the lighthouse service must be unsatisfactory unless the establish-
ment is reorganized. There 18, in the English lighthouse service, no one whq corre-
sponds to the Madras Superintendent and the appointment might well be abolished.

(a) At Mﬂttum, an important landfall light, the establishmept consists of one
Superintendent on Rs, J( ) one_head-keeper on Rs. 15, one assistant keeper on
Bs. 9, one assistant keeper on Rs. 8 and two assistants on Rs, 7,—a total establish.
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ment of six persons, costing Rs. 1,752 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 a'ny,z,zctual.work. The
Superintendent considered it to be ¢ derogatory to his dignity ” to either takg a
watch or to do any work, and the head light-keeper followed the lead of his superior.
This important light was, therefore, practically in the hands of cooly keepers
through(gl)ltzzdll’:iilbtht-(}alimere the establishment consists of one hc.aad-k.eeper. on
Rs. 12, and two assistants on Rs. 8 and Rs. 7, respectively. This hght_]s a 6th-
order port light ‘and does not require an expensive estabhshmel.lt, but, owing to the
necessity of filling up certain iorms'and returns, a head—}(eeper who can read aqd-
write English is considered a necessity. A boat overseer’s clerk, a young Brahmin
who has had no previous training, and ‘who is plaml'y 1gnorant of hlS‘ work, has been
appointed. The result is that the cabin and mast is very badly maintained and the
apparatl(lj) li&lé()tl’];?xftt 81?11,1 an important light about which there are frequent com-
plaints, the establishment consists of‘one Superintendent on Rs. 70, one 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 ng work,
and who is apparently often absent from the station, takes Rs. 84(). None of the men
live regularly at the station, and judging from' the log_book the light is ofteq in
charge t,of theee men only, the rest being absent in M?suhpatam wher_e their fam-lhes
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 s13: light-keepers
AR e&?eﬁ Mangalore the establishment consists of a head light-keeper on Rs. 12,
and two assistants on Rs. 8 and 7 respectively. None of tbe keepers 11\.re' 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 explavation seemed necessary as no better man eould be obtained for the stnall
pay sanctioned. The proceedings of the acting Port oﬂice? at Ma:ngalore, datgd 21st
January 1895, forming an appendix to this report, are instructive as showing the
result of obtaining men, to fill the importapt post of hght-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 dlsmlssed,. and this leniency was neeesszlt)i-y
because an ordinary cooly can, at Mangalore, obtain wages which conipare ffwfili}ra y
with a light-keeper’s pay without any of the disadvantages of a light- ee;()le{ s i :.bl

(¢) At Madras a new oil store has recently been constructed and is suitable,
being fire-proof and provided with an impermeable floor. The oil 18, however, stored
in cisterns resting on wooden benches. The cisterns sweat a good deal, and the acci-
dental spilling of oil appears to bs considerable, with the result that the w.oode.n;
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 prov1dmg a suitable oil store is,
to a great extent, defeated owing to the 1gnorance of the establishment, y

13. The abovementioned instances are some of thoge which were brought to my
notice during my inspection and appear to show—

(@) that the present establishment is not efficient ;

lass ; |
il (¢) that the policy of increasing the number of keepers, to make up for want of
individual efficieney, is not successful, :

14. Trecommend that the whole establishment be reorganised and that two separate
services be formed for ¢ gpg » ‘and for ¢« port ’.’ hgh_ts. The former —g « Provineia] #
service—may consist of Eurasians on pay which will attract good mep for the service
of the important and somewhat complicated sea hghtq ; the latter, of natives on compa-
ratively lower pay. The men forming the Provmcla} ”’ service should be either
carpenters or mechanics, and both services should be specially trained fop their duties,

(6) that the working keepers are underpaid and, in some cases, of the Wrong'
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9. Tt will be observed that the new lights proposed to be installed are all of
the flashing type as recommended by Mr, Douglass. To install any other class of
light would mean a needless Waste of light and money, as these lights are about eight
times more powerful than fixed or occulting lights of a corresponding order, with
the same cost of maintenance, The flashing system has now been universally adopted
as being the most efficient, easily maintained and easily identified, and, as Mr. Doug-
lass remarked in a Paper read at a meeting of the International Maritime Congress,
“the language of numbers 18 a universal one and 4 to 14, indicated by flashes,
“ conveys an identical meaning to the master of a Chinese junk, the captain of a
¢ French chasse marée, or the skipper of a North country whaler.” Jf he had
thought of India, he would no doubt have included ths British India skipper
and the masters of the native craft which navigate these waters, as there is no
reason to suppose that they are one whit inferior in intelligence to thoge he did
mention. It ig Proposed that the new lights shall have three characteristie
distinctions, Viz., one, two, or three flashes, separated by intervals of darkness, a
group being followed by a comparatively long eclipse ; they are all of the same descrip-
tion as the new Madras light and are at such distances apart as to fulfil the condition
fixed by the French Administration that no two lights of the same character should
recur at intervals of less. thap 80 miles. To identify one of these lights, the
mariner will only have to count the number of flashes forming a group, and need
not attempt to time the duration of light and darkness,—a matter of considerable

10. A difficulty in the efficient management of the lights of this Presidency is
the absence of g properly trained establishment, capable of taking charge of any
light and having a practical knowledge of matters relating to a light-keeper’s duty.
At present, light-keepers appear to be selected at random ; clerks, fishermen, or even
-the ordinary cooly; are considered to he quite good enough to tuke charge of a light
with its valuable appurtenances, and, with the exception of the Superintendents,
the seale of pay is apparently, fixed on this assumption.  There is no central place
where expectant light-keepers” can he trained as is the case in Europe, and the result
is, badly managed lights and a staff of keepers who have no ides of discipline and
who fail to appreciate the Importance of keeping their light at the maximum service
intensity. The whole establishment is, in my opinion, wrongly organized, without
Proper training and in many cases far too numerous, The employment of g large
number of cooly keepers does not compensate for the want of individual efficiency.

11. The system now in force in the Madrag Presidency is to make the Port
officers ex-officio inspecting officers of the lights near their ports; if the light ig
within the port limifs the Port offieer is the ex-officio Superinteudent; but if the
light is at ‘a distance, 2 Superintendent is appointed, who ig expected to live
at the station, and ig under the orders of the local Port officer, who visits the
light at stated intervals. The whole working establishment consists of cooly-keepers
on small pay, whose numbers, apparently, depend on no recognized rule. Thig

of fact, Port officers are recruited from the officers of merchant service and have not
Dhecessarily been inside g lighthouse up to the time they are called upon to take
c of, and Supervise, the lights in their distriot. With a supervising establish-
_ Iment not necessarily acquainted with the practical working of lights, Superintendents
who have had no Proper training, who take no watch and do no actual work, and
8 number of jll-paiq light-keepers . who practically form the working establishment,
the lights in this Presidency cannot be expected to be efficient, and any attempt to
materially improve the lighthouse service must be unsatisfactory unless the establish-
ment is reorganized. There 18, in the English lighthouse service, no one whq corre-
sponds to the Madras Superintendent and the appointment might well be abolished.
12. The following instances appear to support the above condemnation of the
Madras lighthouse establishment :— e
(a) At Muttum, an important landfall light, the establishment consists of one
Superintendent on Rs. 100, one head-keeper on Rs, 15, one assistant keeper. on
Hs. 9, one assistant keeper on Rs. 8 and two assistants on Rs. 7,—a total establish-

No. 245, Marixg, 8ta Aprir 1896, 7
> : AR R R A SR A s

ment of six persons, costing Rs. 1,752 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 a‘ny,z,a,ctual'work. The
Superintendent considered it to be ““ derogatory to his dignity” to either takg a
watch or to do any work, and the head light-keeper followed the lead of his superior.
This important light was, therefore, practically in the hands of cooly keepers
o
through(czl)lt zzc}i) gaht'caﬁmere the establishment consists of one h(.aad-k.eeper. on
Rs. 12, and two assistants on Rs. 8 and Rs. 7, respectively. This hght-]s a 6th-
order port light ‘and does not require an expensive estabhshmel.lt, but, owing to the
necessity of filling up certain forms and returns, a head—}(eeper 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 plaml.y 1gnorant of ]JIS' work, has been
appointed. The result is that the cabin and mast is very badly maintained and the
apparat!(l::) lillé()t;l’]g?lftt E)lie?ir,l. an important light about which there are frequent com-
plaints, the establishment consists of‘one Superintendent on Rs. 70, one 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 often absent from .the station, takes Rs. 840). N one pf the men
live regularly at the station, and ju@gmg from.the log_book the llghlt1 is offtergl.m
charge oof theee men only, the rest being absent in M?.suhpatam Wher:e their families
live. Three men, properly trained, are no doubt suﬂielent_ for the service of this light,
but, in that case, the advantage of maintaining an establishment of s1§ light-keepers
i eZ}()ieﬁté Mangalore the establishment consists of a head light-keeper on Rs. 12,
and two assistants on Rs. 8 and 7 respectively. None of the keepers 11\.re' 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 explauation seemed necessary as no better man could be obtained for the stna]l
pay sanctioned. The proceedings of the acting Port oﬂice}' at Ma:ngalore, dat?d 21st
January 1895, forming an appendix to this report, are instructive as showing the
result of obtaining men, to fill the importaz}t post of hght-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 Wasfneeess%lry
because an ordinary cooly can, at Mangalore, obtain wages which (lzlon;{pare ?Vfilfl,ra y
with a light-keeper’s pay without any of the disadvantages of a lig 1;1 ee;()lex_‘ s lif te.b1
(¢) At Madras a new oil store has recently been constructed and is suitable,
being fire-proof and provided with an impergngable floor. . The oil is, however, storgd
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 result 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 t.he object of prov1dmg a suitable oil store is,
to a great extent, defeated owing to the 1gnorance of the establishment,

13. The abovementioned instances are some of those which were brought to mj
notice during my inspection and appear to show—

(@) that the present establishment is not efficient ;

lass ; »
il (¢) that the policy of increasing the number of keepers, to make up for want of
individual efficiency, is not successful, :

14. Trecommend that the whole establishment be reorganised and that two separate
services be formed for “ sea ” ang for ¢ port” lights. The former —j « Provincial »
service—may consist of Eurasians op pay which will attract good mep for the service
of the important and somewhat complicated sea llghtff ; the latter, of natives on compa-
ratively lower pay. The men forming the ¢ Provmcla} 2 service should be eithep
carpenters or mechanics, and both services should be specially trained fop their duties,

(¢) that the working keepers are underpaid and, in sompe cases, of the wrong
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GOVERNMENT OF MADRAS.

MARINE DEPARTMENT.

Reap——the following papers :—
From F. W. ASHPITEL, Esq., Executive Engineer, Public Works Department,
lately on Special Duty, Mariue Department, to the Chief Secretary to Gov-
ernment, dated Madras, 22nd June 1895, No. 20 W.
With reference to G.0., No. 318, dated 10th August 1894, 1 have the honour to

forward herewith a report on the lighthouses 10 the Madras Presidency.

ENCLOSURES.
REPORT ON LIGHTHOUSES IN THE MADRAS PRESIDENCY.

1. 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 distinetive 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
« g coast light. The object in establishing a coast signal light is either to indicate to
¢“the ngﬁner 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” g ! ¢ The coast signal
¢ Jights 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 sanctioned
« for cach establishment and insufficiency of ventilation, but to the restricted dimen-
¢ gions of the optical apparatus » ., %Invery clear weather the better lights
¢ are frequently visible at the limit of the range due to their height above the sea-
¢4 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
¢ obseured at a distance of from two to thresmiles” 2Hu0 "ol T e “ With
¢t 4 view to increasing the intensity of the lights, and giving to the existing stations
# a power and character quited 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
 gtations where the light is to be maintained thrqughout the year, and where it 18 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
« gpparatus of the 2nd order or 700 m.m. focal distance, 18 the smallest that should
« he adopted for such lights.. For some of the more 1m1’)01taut landfalls an apparatus
¢ of 1330 m.m. focal distance should be a.dopted. T h'e. 4“} 01'.‘161’ apparatus of
« 950 m.m. focal distance is an efficient 812€ for the illumination of ports and
« entrances of small rivers where the light 18 not directly required for the navigation

¢ of the coast.”




* *
. *
: B e e e
i No. 245, Maring, 818 Aprin 1896, ;
i e AR S NP R S T
2. This condemnation P DR RS RN AN Koo SaabiE b s o e G s
of the system of placing i 1 hi | > | ;
placing port lights on high columns and ' o s o i :

calling them sea-lights, in spi
_ - 8, 1n spite of the fact th
o St ghts, p : act that, when the at 0 18 1 i
vz 36,ydated e1 iltohcll\}iz:’(;e (}))f reaching the horizon, is nothingmr?es‘{)rh(}f)i lsianl)z{}I‘ed’ | o
Brothers is printed from I;h?é‘hlt?}fg ’fé\lllil\.:rlils(,us Palztment, a letter frorix Méssrs. ChanGéé | e A e i o e N
g 1s extracted :— : during the most unfavourable months in the year over It hieradparaié posasiopal
| haze, which does not necessarily extend seawards ; and, therefore, for all practical

“We are of opini
pinion that the range of visibili i
g sibility respectively appropri
opric .
Y appropriated to the purposes, 1t seems perfectly safe to assume that the new Madras light has a range of

141 H 8
proposed lights by the Superi n W n
{ y perintendent of Marine at p: i
page 15 of ‘the printed ot 19 railes in all eathers and at all seasons of the year. m iries made at other
p n appear to co firm this assumption, and,

‘“ ments, are in gene .
i ¥ ral considerably t

“ dioptric appax?atli y too great. The extreme di :

‘ s of th 1stance at which fi : ; 3
‘“ atmosphere, is Tespective(i 4211e and 6th orders can be seen, in a mean statc(,: ofﬁxﬂ?d ‘ stations during the recent tour of inspectio :
“ distances of visibility un{,ie ven miles and eight miles. The greater and less ¥ i in the absence of any evidence to the contrary, it seems probable that, if this standard
“ mistiness ought not t r exceptional atmospheric conditions of cle: e ' of efficiency is worked up to, the lights in this Presidency will be seen, throughout
“ apparatus to be em(;ﬂo;eg?, taken into account in determining the oﬁdi‘i-rn;}sstfr i the year, at the extreme limits of tﬁeir ranges. The fact must not -be lost sight of

A e ; ik AL ;

“Wet : ‘ that. in India, it is not necessary to go to the expense of lights of great power, as the
“the range hc(;rsf%l: ;‘Z‘(li“eSt to know whether, on the one hand, the stipulati A atm(’)spherio conditions are totally different from those obtaining in England, where
 whother, on the other iceddto suit the mean power of the a,pparatug iz a‘tlons 8410 frequent fogs render the installation of lights which will be always visible at their
“ effect to the stipulati a,l,l » apparatus of larger dimensions can be sel - posid; of o extreme ranges an impossibility, and all that can be done 1s to provide the maximum

3. As re al-gs t‘LloﬂS-. : S 0 give E/ power within reason available, and, when the weather is foggy, to start a sound
dency it seemgs unne;:s(i:il;azhga]gf %’ene}:a]]y improving the lights of this Pres; signal.

e further Y. : - f S1- . :
remarks. = Thirty years ago Messrs. 6. In any scheme for the efficient lighting of the coasts of the Madras Presidency
h between sea and port lights. The former are

Chance Brothers br
ought to notice the ine i i
xped i ; . pi |
b disr 8 et o it appears to be advisable to distinguis . i
exhibited for the benefit of the general navigation: to indicate to the mariner his

apparatus as sea-lights and M :
1890.  If the opini r. Douglass reiterated Messrs. Chance’
pinions of Messrs. Dongl : ssrs. Chance's remarks in
have needed any proof, it has been si ggnzifya:éo(;gzgc% W‘ilhwh have not been accepted, position, and to warn him of his approach to the coast Jine or to some hidden danger,
y the disastrous wreck of the ) wlflille the latter are merelayf required to pl‘oVi}?e hﬁm Wi'ﬂtl'thi rane%ns Zfl Proce‘lelfhﬁg
safely to his destination after his position has been indicate y the sea-l1ght.

Lana;/c,—and I'can but echo those opinions

. It may be worth whi ' ‘
5 . A while how : * 2 ) A
lights of insufficient power have been ?Z:;‘;lfodgwe a few typical instances in which For the sea-light service complicated apparatus of considerable power 18 necessary
(@) The present light at Hope I. iy and a more-highly trained establishment of keepers is required than for the service of
new 4th order fixed an arat Apolsand was 1nstalled as recently as 1893 simple port lights, which only benefit a particular port and are, comparatively speak-
pparatus was obtained from England. Ti s S’ WAhen 4 ing, not of so much importance. It is suggested, therefore, that the lights of this
Cis di 2 LAgame Presidency should be divided into two services: the one a ¢ Provincial ”’ service (sea
tained by dues collected from

lights) for the benefit of general navigation and main
the other a ¢ Local ”” service (port lights) maintained from the funds
hich the light is exhibited. This division of lights will relieve some
of the expense of maintaining sea lights
ossible the construction of the
n held in

Shoal, one of the dan {agis
v 2 this light i
from the licht which g 80t 18 supposed to mark, is distant s ;
ARl i l%appe n)egl lgnutﬁiess the weather is very clear, has alérzlllﬁ,zomfe 14 miles .
on the Shoal before sirrhtiri3 aseth(t)af lt'hit Lmlultlm’ therefore, a ship glayo beonzgh e \ ;s b n
o, a 5 o 1ght. my2: . shore N ¢ LSt s
gg%ﬁ%ﬁi }t)(;’ (?Ialz'l.D}(;llgh’?S’ tI>'Gf30,frxmeﬁdat,ion ;fsitﬁlﬁiriii%z tw}:':: tl nvsta(llled in_direct ii \ ;' gf 312 I?(;)L}tts,a;s:)ecially in the Bastoell B
unsuitable for eithef t of insufficient power exhibited from a towerwgho:: %izzt&?]ig ‘ which do not exclusively bonefit Ehos, e Tt
b) A : }
i T i azlgelzoft};gg lllxzs;ar;fi(];elss iz:tﬁll\l/gmapz(ziu(: Point, where a small port light apparat |
i : § supposed to guard d s whi S us [
:eza-ﬁ)lrlie:oufmné the point. 1In this case the l%ght dofg1 %?)lﬁse‘\:eli:c'}i gxtond from 10 to | | 7. The lights, existing and proposed, which appear to be absolutely necessary
and a ship might be ashore near the point without t} : ;?‘-v over the whole i for the efficient lighting of the coast, are chown in Table I and are marked on chart
1 gkt he No. I which accompanies this report. At the present time, the only lights which
Madras, Armeghon, Vakalapudi and Kalinga-

J additional lights required for general navigation which have, so far, bee
abeyance for want of funds.

(¢) Mangalore light is an i £
miles installed at S n 1stance of a port light with a r: gseen, ; :
an elevation of 240 feet, correspondinbg to a faringe of about 12 \ i have a distinetive character are Aleppl, \

nge of 22 miles, ™~ | § satam : the rest, with the exception of Muttum and Sautapilli, are mereldy s_mallbp((l)lrt

| of very inconvenient design, dadly

This light is one of th i

. ose against the installati i -
thirty years ago Ao stallation of which Messrs. € : ‘
light reaches tk%e ,hg:izg; 3 ,E’Ely under exceptional atmospheric cén(zl}']? ice protested \ lights exhibited from towers which are, as a rule, . |
118 ‘stmdsphere, 4o 5 e brightest part of the bheam, in an orf‘ lons that the \ ventilated, and quite unsuitable for anything but port lights. These lights are,
Aitaniie A & 10 service to the mariner, being Siiag Tn tl @ nary state of ’- moreover, of but little use to general navigation, being, in’ many cases, exhibited at

i ‘;nf’ingil};aiht :) e fair (See also ports where no special dangers to navigation exist (see chart No. II).

o s at the necessity of i : : 1
does not adm 2 y of improving the sea-lichts i . ; ”
1t of further argument, the question of what nefi lltlsoliz 211113 Presidenc Presidency, commen
o are re

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

quired for % '
_ () Mulki Rocks and St. Mary’s Isles with several rocky patches between and

the efficient lighting of
the coast ha i
e e ) s to be determined. Fortunately
o, ; arﬁ(;st}i)(l)lerefls very much clearer than in Europ:a alilndd tt(‘l}" g cois | - .
e WG A, qexo"e 15311?1 neces- ¥y : adjacent to them. An 18-mile triple flashing light, on the mamlandbop%)osug l\ldulkL
years ago a 3rd order N2 ‘ Rocks. or, better still, on' the rocks if sufficiently smooth water cal bo g v
LDy D) 5 ! \ ] | |

d would form an efficient landfall light for direct

double flashin
8 apparatus (lenses only) was obtained from England f 1
. or the neyw N N side, would guard these dangers an

Madras lighthouse ; bef i
’ ore thls.apparatus was plae in ; h m n
placed ion bay W
i | steamers from Europe, and for steamers from Bombay ich make Mangalore a first

itS intensity was :
50 feet out of the water and are of suffi-

determined and, after its exhibiti
! ; xhibit io] :
gte. 0 thitr M hek b i érlotllll,eﬂ;z i}gl?tillieepers lat Pulicat were instructed t ' Rock d
ght was alwavs visible ed to a4 4 all., < ks stand some i
8 ays visible from that station. 8 Eioc}rfto;;: 1t!or z;r };?)vag 1;?11(1 t(;fe SnE:acessarY quarters for s S T PR
' landing stores, the light has to be placed on the

The result of these observations was that the new light, wi
, Wi

candles, was, during the month
? 8 October to M ¢ i
except at intervals of a few hours, and, iuo m:;;h clg-fsii’ zfﬂf i Pfulica
: ) y a 1e

pity if, owing to the difficulty in
mainland where it will not be near

(b) South of Mulki the nex

. high and with deep water all roun
’ in the direct track of steamers from Bomb

th its intensity of 18,000 ) V|
t every night '

ly so efficient.

t danger to navigation is the Sacrifice Rock 40 feet
d. This rock is 42 miles from Cotta Point and is

W minutes at a
v
ay. An 18-mile double flashing light, on
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the rock, would guard this danger and be useful as a landfall light for the ports of

Tellicherri and Calicut, the existing lights at these stations being relegated to their
proper duty as port lights,

(¢) South of Sacrifice Rock the existing light at Aleppi, maintained by the
Travancore Government, is of sufficient power. It guards no danger but is useful as a
A 2 P 8! 8
guide to the natural harbour or refuge south of the lighthouse.

(d) The next danger to navigation, south of Sacrifice Rock, is the Tangacheri
Reef distant 2 mile south-east from the point of the same name. This reef and the
detached rocks near it, stretch from the south of the point 3 miles to seaward and 7 miles
north, and is a distinct danger to navigation. An 18-mile triple flashing light, which
would also serve as a landfall light for the important port of Quilon, is required. A
light here is much needed as, in its absence, ships are likely to pass the port owing to
the necessity of giving the rocks a wide berth. There has been correspondence with
the Travancore Government about a light at this point and, when I visited the Aleppi
lighthouse, the Commercial Agent informed me that the British India Agents had
recently complained that, for want of a light, steamers making for Quilon at night
have great difficulty in finding the place and often miss it altogether, going 10 to
20 miles beyond and having to return at a loss of time and money. The question
of a light at Quilon (Tangacheri) has previcusly been raised (vide .0., dated 13th
November 1894, No. 443, Marine), but was dropped as the Travancore Government
wished the British Government to construct and maintain the lighthouse as being
more likely to benefit Imperial navigation than the shipping of any port in the State.
From the information given by the Commerecial Agent, however, it seems evident that
a light on Tangacheri Point would benefit the shipping at Quilon, but, as a sea-light
is required in the interests of general navigation and the cost of construction and
maintenance can be met from the proposed light dues, any difficulty regarding funds
1s removed. This question of funds, apparently, was the real cause why the proposal
was dropped, and, as this objection will be met if the proposed light dues are collected,
there seems to be no reason why the exhibition of the light should be postponed.

(e) South of Tangacheri there is no special danger to navigation up to the
Crocodilé Rocks off Point Muttum and the existing light there is sufficient. It would
be better, however, to increase the range t

0 18 miles so as to show beyond Cape
Comorin, and this can be done by using a 6-wick burner in misty weather,

(f) Between Cape Comorin and Pambam the chief danger to navigation is the
shoal off Manapaud Point. As mentioned in paragraph 4 () the existing red light
on Manapaud Point is very unsatisfactory ; it does not show over the whole sea horizon,
and has not sufficient power to reach the dangers it is supposed to guard, except in
very clear weather. An 18-mile_ double flashing light is suggested to guard the
dangers and to serve as a landfall light for the port of Tuticorin.

(9) The existing light at Pambam can be retained as a port light ; vessels are
said not to attempt to pass Pambam during the night,

(k) Between Pambam and Negapatam the shoals off Point Calimere and Nega-
patam are dangers to navigation which are not properly guarded by the existir

lights at Point Calimere and Negapatam. The former is a 6th-order (red) port
light exhibited from a mast, and a glance at the chart will show how insufficient its
range of 6 miles is. An 18-mile revolving light at Point Calimere will, with the
existing light at Negapatam, efficiently light this part of the coast, The new light
will be of great service to steamers from Ceylon and to the small craft %

: : . which navigate
Palk Straits, From a steamer’s bridge the range of the proposed light will be 19 miles,

(¢¥) Between Negapatam and Madras no sea-lights appear to be necessary except
to guard the Tripalur keef off Seven Pagodas. The present light at Seven Pagocigs
is a 4th-order fixed red light of small power, exhibited at an elevation of 119 feet
corresponding to a range of 17 miles. The light is very inefficient and the building
unsuitable. An 18-mile triple flashing light is suggested and would be most useful
to coasting and other steamers, especially the direct line from

Frral S : Negapatam to Burma.
(/) The existing light at Madras requires no alteration,

ting
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(%) North of Madras the first danggr to naV'lgatlot}T is ’Ehfl Puh(ﬁzt S]htoz:l:) :131%1;
the existing light, with the new Madras hght, guz}r({)s su l:(‘:é?tl;ti{]:vea .3-Wick it
bet.te;‘, etk IEO e 'fhedl‘ﬂl'l'{i:‘i; (;)rleierll]: l%ght ?iassua bra.nge of ouly 12 miles.

hen the atmosphere 1s 1mpaired. Se g ‘ o8,
w () North of Pulicat is the Armeghon Shoal, which rl;}guall isgnlt)yat}tl;;:tlzzmi%
ith-order revolving light with a range of }4 I]Illosi) iui(za,lll)in; i it
s-uﬂicient, but the range may be increased to 16 miles by 1ns g
when the weather is misty. | .

(m) North of Armeghon o lights are necessary up tlo ﬂli mg:ﬁhloflzl(x}ztgsgg
river. The existing light at Point Divi 1s very 1nefﬁclcn}t, ' i(‘m]]l? lvivablegtz i
at too great a distance from the sea, thereby rcnd‘crmgF the ;gw i gl e
by the haze which often hangs over the land. The range (]) ot be 0 5 e
the False Point, and vessels coming from the southfar-e tlg St 8-y
strong and variable current and mig.ht be ashore beAme) 1? htoshould it e
apparently, often happens in the case of native craft. nvclw g : 01'].]\1 o e
from the False Point near the sea. The height of the Eo;v (,in.es(«we B
a range of 16 miles, when viewed from a height of loldeeb a drbgrimiy gl
will be sufficient for native craft, but the power shou : t}t}a)sx B lig}?t, i
18 miles when viewed from a steamer’s bridge. Wlp‘; t(', pl:dl e B e e
False Point, the existing light at Point Divi can be dleO{l l?ut;e’eﬁ.icient]y Nghtod
to Masulipatam will, with the proposed port light at that place,

T A
(n) North of Masulipatam the next dangers to nav1‘gat10n a‘re ;%et%affgﬁe?he
Shoal and the dangers off Géddvari Point. To mark these ﬁ?ﬁgeliiawere Sent §'P
approaches to Cocanada, the lights at Hope Is}and and Va Id 1d.l.)l:1 REIBE 0
As pointed out in paragraph 4 (a), the existing light at H;)lpe Sz;l;‘mznto S}hoal N
1 2 miles is insufficient to cover the al.
as its range of about 12 Tlles 18 108U ] ] il R
isting r /ing li akalapudi is sufficient, buf, its range may
existing revolving light at Vakalap ' P L B
t 15 miles by installing a 3-wick burner during misty 1
508 i?i?: light (from a gessel’s brir:]ge) is installed on the maﬁnland oﬁppé)sx’ge Sac;arge?}tlg
: - o lig il in 30 fathoms off Coringa an
8hoal the ranges of the two ht_ht.s wili ceut in 30 . d..
kJhi‘;)f"'(l)achos to g‘o&anada will be efﬁcmntly lighted. The new light can be.'ez(tihlfblted
?P a pile lighthouse if sufficiently good foundations cannot be ooteillne for 3.
nl;(:slz)nryltoworb "The height may be sufficient for a lf?inge t?ff 16 mllez w(') fer18v1;env;rlees
; ; oW ) or a rang
ssel’s deck, but the power should be sufficien 7 i
frﬁn; a\'i‘g\?ﬁil Sfmm &z;, stcamer’s bridge. ~The Presidency Port Officer 911'91;;'1?353
::me ested,a site tor the new tower at ']‘hirtlamupdl, (llsﬁfllllt'so:lrl(;hs(elli rir: i
Sazzgameﬁto Sh:al.  This site is, however, very inaccessible Eil)l'viqion e
water available. The Executive Engineer, Gdddyari Westﬁr.nl 1 i;ﬁni,tely g oo
reference, reports that the proposed site, opposite the shoa f, 1; R it
and urore’ accessible, but, before anything 1s settled, further 1nfor
18 necessary.

(0) North of Vakalapudi the next danger to ge.neraI. nav%gizlc;n,m?}g:gfr’z}i
coast of the Madras Presidency, is the Santapilli Rock lymgts(;mr\‘e ped il B
the existing light, This rock is described as one of the n:iose z;v fter bl
the mariner has to avoid in the Bay of .Bengal; therekls netﬁe o S v nd
and, during fine weather, the sea is said not to brea h9bited w2
9nd-order apparatus is barely. sufficient and, as 1t 1s ex ;e s e R
it would be better, in misty weather, to lgstall a rr}: a Es S = ot
ensure that the light shall reach the horizon as qlz ol s AR S
burner is installed the range will be increased to 17 mi 3 = inlx)a, e ke
ary weather when a mariner should be extremely cautio iderlz)xbly R
%heyventiluﬁon of the existing lantern requires to lt\:i n(;(:lns s okt & i e
present the light-keepers find great difficulty 1n main g

1 power of the existing burner.

i be classed as a sea-light is at
ther light proposed to | i
Kalin a( ];)ta'{t‘lhewhoeri'leya 21&:'1‘ 4thg-order occulting light hasoléetignriien(t);}{c :t]tsa’a aen L
T}?i; 1%011& is said to be useful for steamers from Madras or Cey _
=]

i ile to seaward.
marks a reef of rocks which extends abou't  a mile to 8 :
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9. It will be observed that.the new lights proposed to be installed are all of
the flashing type as recommended by Mr. Douglass. To install any other class of
light would mean a needless waste of light and money, as these lights are about eight
times more powerful than fixed or oceulting lights of a corresponding order, with
the same cost of maintenance. The flashing system has now been universally adopted
as being the most efficient, easily maintained and eusily identified, and, as Mr. Doug-
lass remarked in a paper read at a meeting of the International Maritime Congress,
“the language of wumbers is a universal one and 4 to 14, indicated by flashes,
“ conveys an identical meaning to the master of a Lhinese junk, the captain of a
‘“French chasse marée, or the skipper of a North country whaler.” Jf he had
thought of India, he would no doubt have included the British India skipper
and the masters of the native craft which navigate these waters, as there is no
reason to suppose that they are one whit inferior in intelligence to those he did
mentlon. It is proposed that the new lights shall have three characteristic
distinctions, viz., one, two, or three flashes, separated by intervals of darkness, a
group being followed by a comparatively long eclipse ; they are all of the same descrip-
tion as the new Madras light and are at such distances apart as to fulfil the condition
fixed by the Fretich Administration that no two lights of the same character should
recur at intervals of less than 80 miles. To identify one of theso lights, the
mariner will only have to ecount the number of flashes forming a group, and need
not attempt to time the duration of light and darkness,—a matter of considerable
difficulty in bad weather. : '

10. A difficulty in the efficient management of the lights of this Presidency i8
the absence of a properly trained establishment, capable of taking charge of any
light and having "a practical knowledge of*matters relating to a light-keeper’s duty.
At present, light-keepers appear to be selected at random ; clerks, fishermen, or even
the ordinary cooly, are considered to be quite good enough to take charge of a light
with its valuable appurtenances, and, with the ‘exception of the Superintendents,
the scale of pay is, apparently, fixed on this assumption. There is no central place
where expectant light-keepers can be trained as is the case in Europe, and the result
is, badly managed lights and a staff of keepers who have no idea of discipline and
who fai%to appreciate the importance of keeping their light at the maximum service
intensity. The whole establishment is, in my opinion, wrongly organized, without
proper training and in many cases far too numerous. The employment of a large
number of cooly keepers does not compensate for the want of individual efficiency.

11. The system now in force in the Madras Presidency is to make the Port
officers ex-officio inspecting officers of the lights near their ports; if the light ig
within the port limits the Port officer is the ex-officio Superintendent ; but if the
light is at a distance, a Superintendent is appointed, who is expected to live
at the station, and is under the orders of the local Port officer, who visits the
light at stated intervals. The whole working establishment consists of cooly-keepers
on small pay, whose numbers, apparently, depend on no recognized rule, This
system of managing lights might have some chance of being efficient had either the
Port officers or the Superintendents received any special training ; but, ag g matter
of fact, Port officers are recruited from the officers of merchant service and have not
necessarily been inside a lighthouse up to the time they are called upon to take
charge of, and supervise, the lights in their district. With a supervising establish-
ment not necessarily acquainted with the practical working of lights, Superintendents
who have had no proper training, who take no watch and do no actual work, and
a number of ill-paid light-keepers who practically form the working establishment
the lightsin this Presidency cannot be expected to be efficient, and any attempt £h
materially improve the lighthouse service must be unsatisfactory unless the establigh.
ment is reorganized. There is, in the Inglish lighthouse service, no one who corre-
sponds to the Madras Superintendent and the appointment might well be abolished.

12. The following instances appear to support the above condemnation of the
Madras lighthouse establighment :— ; :
i (a) At Mutfum, an important landfall light, the establishment consists of one
Superintendent on Rs. 100, one head-keeper on Rs. 15, one assistant keeper on
Rs.- 9, one assistant keeper on Rs, 8 and fwo assistants on Rs. 7,—a total establish-

=~
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ment of six persons, costing Rs. 1,752 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 light-keeper followed the lead of his superior. :
This important light was, therefore, practically in the hands of cooly keepers
throughout each night. ,,

(6) 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 is 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 his work, has been

“appointed. The result is that the cabin and mast is very badly maintained and the.

apparatus 1s not kept clean.

(¢) At Point Divi, an important light about which there are frequent com-.
plaints, the establishment consists df one Superintendent on Rs. 70, one 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 often absent from the station, takes Rs. 840. None of the men
live regularly at the station, and judging from the log book the light is often in
charge of three men only, the rest being absent in Masulipatam where 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 establishment consists 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 explanation seemed necessary as no better man could be obtained for the small
pay sanctioned. The proceedings of the acting Port officer at Mangalore, dfted 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 necessary
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 acci-
dental spilling of oil appears to be considerable, with the result 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 Whieh were brought to n;y
notice during my inspeection and appear to show—

(a) that the present establishment is not efficient

(b) that the working keepers are underpaid and, in some cases, of the wrong

class ; S ‘ -

’ (c) that the policy of increasing the number of keepers, to make up for want o

individual efficiency, is not successful. ‘
14. T recommend that the whole establishment be reorganised and that two separate
services 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 ’l’atter, of natives on compa-
ratively lower pay. The men forming the “ Provincial ” service shogld .l.)e either
garpenters or mechanics, and both services should be specially trained for their duue?s?
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15. The system of managing lights adopted by the Trinity House Corporation may

" be taken as a model for the reorganisation of the lighthouse service in this country.

For lights, such as the majority of the proposed sea lights, the number of keepers in
Englund, Scotland or France would be two, but, owing to the difference of climate
and other causes, it is extremely unlikely that lights, in this Presidency, would be
efficiently maintained by less than three men with a reserve to fill temporary vacan-
cies, and for reliefs at a rock station.

16. To supervise this establishment two inspecting officers will be required, one
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 in a substantial
% condition, clean, and in good order ; also note particulars of any defects and repairs
“ that may be necessary ; but unless it is a case of urgent need, he shall not order
“ any work to be carried out until after approval, as provided in section 9, General
% duties. He shall particularly inspect the lighting apparatus and accessories, and
“ gee that the orders of the Board with respect to them are carried out. He will also
“ examine the journal, oil book, store accounts, and other records, kept at the
¢ station.”

“ The Superintendent shall also make occasional visits to the e§tab1is}_1ment at
“ night, but not at any stated times or regular intervals, He shqu}d immediately on
‘“ arrival proceed to the lantern; satisfy himself th}ap of the efhel.ency of t}1e light ;
“ measure the height of the flame; note the condition of the wicks, their height
‘ above the burner, and amount of char ; note the therrr}ometer, and state of ventila-
“tion of the lantern, specially in reference to condensation on the glazing ; and enter
“these particulars, with the name of the keeper on watch, in the Qrder bool_< pf the
“ station with any other remarks necessary.” These-men .sh.ould in my opinion b-e
properly qualified mechanics, who have reqeived a special training to fit them _tor th.eu-
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 grdinary 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

- met by the saving of the pay and travelling allowances of the present lighthouse

mechanic, and the travelling allowances of Port officers who will no longer be required
to visit stations at a distance from their ports.

17. The working establishment of each station should consist of three men only
with the necessary reliefs, the headman being styled the “ Prineipal light-keeper 7
and held responsible “ for the oil, stores, goods, furniture, and materials belonging to
¢ the establishment ; he is to see that no waste or embezzlement takes place and that
‘¢ economy and good management, consistently with the maintenance of a perfeetly good
“light, are at all times observed. He is daily to serve out the quantities of oil and
“ other stores required, to. Reep an exact account of the quantities thereof received
“{rom 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 other stores, on the
* forms provided for that purpose, which are to be made up monthly and delivered,

“together with all other accounts for which forms are furnished, to the District

*“Superintendent at the regulated periods for transmission to this House.”
* The keepers are to maintain a regular and constant watch in the light room
¢ throughout the night, the Principal taking equal duly wilh the assistunt ; the dura-

““ tion ot the watch never to exceed five hours at any period of the yeuar, and when

‘ the length of the days admit, it is not to exceed four. The watches are to be
¢“ changed each bvight, so that the same keeper shall not have the same watch two
“ nights consecutively.” ’

The above extracts from the Trinity House Service Insffuctions indicate the
roposed system. 1t will be observed that the advantage of the scheme is that each

light will always be in charge of a competent man, who will be responsible for all that

happens during his watch ; that there will be no non-working men about the station,

- such as the present Superintendents, and 1o coolies. Each light-keeper should be
- provided with comfortable free furnished quarters, uniform, a supply of oil for
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domestic purposes, and, in the case of isolated stations, should be allowed compensa-
tion for dearness of provisions. Care should be taken to keep a sufficient number of
relief keepers in reserve, to ensure that each man shall get the leave which is his due
and everything should be done in reason, such as the supply of books and periodicals,
to make life at a lighthouse station comfortuble. Table V gives details of the exist-
ing and proposed establishment.

18. The proposed ¢ Local service ” is not so important, and the establishment
may be on lower pay and, owing to the simple apparatus in their charge, need not be
so highly trained as the *“ Provincial service.” All these lights are established where
a Port officer, or a Port Conservator, is stationed and these officers may, as now, be
ex-officio Superintendents, to exercise a general supervision over the lights, see that
the apparatus and station are kept clean, and that the light is properly maintained,
and generally exercise the same control as they now do. They should not, however,
carry out any alterations or improvements in the service vi the light, as the proposed
Inspectors can be made available for this purpose. The keepers may be styled
‘ Principals” and ¢ Assistants ”’ as in the Provincial service, and may be recruited, in
the first instance, from the existing staff, the number being limited to three for a
light exhibited from a tower and to two for a mast light, a few men being kept in
reserve to fill temporary vacancies. The lights being ordinarily located in towns, no
quarters need, as a rule, be provided, and the pay should include all allowances other
than travelling in the event of a transfer. The provision of quarters for the native
keepers, who may exclusively fill the appointments in this service, is, I am convinced,
unnecessary where there is a town in the vicinity. The men much prefer to live in a
town with their families, and resist any attempt to make them live in quarters where

_they are separated from those of their own caste. The only training necessary for

these men is to be sent to a sea light to learn their duties. Table VI shows the
establishment proposed for each ¢ Local ”” light. :

19. As regards educational qualifications of light-keepers, it seems unnecessary,
in either of the proposed services, 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 thing is to obtain good working men, and to insist on a
higher standard of education would probably defeat this object altogether.

20. Tables IT and I1I give the rates of pay proposed to be given in the two light-
house services, and Table IV shows the rates of pay given in the Trinity House and
Scotch services. It will be observed that the rates suggested for the Provincial
service approximate to those in the Trinity House service for Principals, when the
rupee is converted § at par and 1 at 1s. 64., while that proposed for the assistants is
less. This deviation from the Trinity House scale of pay in the case of the assistants
1s suggested as it is thought that, in this country, a greater difference in the pay of
the two classes is advisable in the interests of discipline. The proposed cost of the
establishment does not appear to be extravagant, and, taking the value of the rupee at
1s. 13d. is about the same as that of the ordinary Trinity House scale for two men.
The average annual cost per light will be Rs. 2,220, including inspectors and reliefs,
or Rs. 1565 per month for the actual establishment employed at a station—a sum which
compares favourably with present rates, when the difference in the deseription of the
existing and proposed lights is taken into account. The cost per mensem at each of
the proposed land stations is, in fact, practically the same as the cost of the establish-
ment now employed‘at the new Madras light to which the proposed lights are similar,
If a comparison is made with the establishment maintained at sea lights in Bombay,
Burma and Bengal (vide tables VII and VII-A) the result is considerably in favour of
the proposed scale, the averages per sea light being Rs. 8,680 in Burma, Rs. 4,545 in
Bombay and Rs. 2,798 in Bengal, against Rs. 1,896 proposed in Madras, when cost of
inspection and other local allowances are not taken into account, The above rates
also do not take into account compensation for dearness of provisions at rock and
other isolated stations, but all charges are approximately estimated in Table VIIIL.

It is suggested that the Provincial service should be entirely recruited by
Eurasians as being more likely to give satisfaction and to live contentedly at the out-
of-the-way places at which the lights are proposed. The President of the Eurasian
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