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"lst chmbcr lbu, 1\ 1 449:_“

Buxldm*s and Roadu.f

¥

' Cnnl Worhs.
R(‘ad the followm paper — :
1\0. 194, From the Government of Indla Pubhc Works Department (anl ‘Woﬂm
——\hsccllancous,) dated Sxmla, 7th ‘\xovember 1877, Cu'cular No.' 06 Paw.

I contmuatxon of Cncular No. 7a P. \V., datod 30th Oc‘cober 1816 the under

<t signed 18 du‘ectod to forw*u'd for mformd

Deepatch from S%retaly o{ State No. 4? - tlon the papcrs mm.ﬂ.mduy notul on tht,
dated 13th beP“m‘”er 18“' ”‘“d endc’s‘m’s' " subject of lightning conductors’in: wn-

R ‘_ S ncctxon mth hg,hthoum,a. .
e, (smed) * G T. SKIPWITIL, Captain, RE., |
L . Assist, Secy. to the Govt. of ‘India,
To thé Sécretaryto fhé (xovornmeut of Mmdm I‘uch \Vm ks Dcpnrtment enenl_Lanh

oA ‘: iAo TR AT

. A

Deup.], (h from the becretary of 1ate for Indm, to the Secretary to the C’rovemment of Indl
T dated 13th September 187? No. 42,

I sxcn OSE fOI‘ 1 our 1 ‘iOPcheV s information copies: of a Tefter : a.nd cf a report that T have
} received from the Fngineer to this Commissioners ‘of Northern Lighthouses, on the snb] ect of the
 systems of 1i ghtning Lonductors for lighthouses in use in this cmmtx ¥t i , ;

©. 9. The guestion is one of oonsxdelable unport:mce, and the’ quf'ges’cxons ‘made . by \Iegw

e

\qte‘wnxon may be usoful to the Oﬁl@bI’S chftrged Wxth the consf;r hon und the oms(ody of “ligh
houaes m. lndm.i B : R
From Messrs. D and T STTVEL\SON g to the D‘rectoréGéneral of Stores, uate

; 1877, o NI S

Iv\ conscquencn of S]\erryvnre Llrvht‘xonse havm" suﬁered dam'xgc by bem'v struck by light-
{ ning, the Cominissioners . of Northorn. ‘Lighthouses thave caused. ingquiry to be ‘made us to. the
means of . protection ased at thelr aevoml ‘stations.” They -also, ut- our. su(rgenatmn consulted
!; “Professor Tait who made a joint report along with uson .the sub?ect of ploteetnm dighthouss
! buildings generally.: That report has beea eommumcated to the English and Irish Lighthouse.
authomxes, and the result has been that 1&:-10115 mtemuons are bcm'* introduced for the better

$ protemon of soms of the Ii Ohthouse towers. Ly

.+ In these circumstanees, it osenrs to us to sugm":t *hqt rosslbly some - inquiry ought ‘to Lie
made s to. the means of - protection employed ' at the Imhthouws under the care of ; the Todian
¢ Government, and we enclese for your information a mp) of the 'joint report of Professor Tait
j and ouoohfes mude to the Nmthorn nghthousa Boud v.hmh we ‘hLopé may prove usclul:® 1

TP N

AP um et S R S

: I epoﬁ; by Messrs. D ancl T TBVD\I:)O\’ nmnen*s to the Doard, ‘on the lightning conduie
c. * ““tors at the' N oxthem nghthome stations, :

I\' manueuee of thn scvere ll”htnm"' stroks with which Skerryvora Li ghthouae Wi vi
 on 2nd February 187 6, oceasioning cmmdemble ‘darange to the internal fittings of the hohthﬂu; ;
¢ and the destruet ion of the Pntmnce door, wo sugges ted {o the Cemmissioners 1n our lettvr of ik
g Tebruary 1876 the proyuetv of comsulting Profeesor Tait ou the gencml question of ‘ protecting
- ¢the h«hthume towers nvmmt the effects of lightning.
“We: accmdmvlv put ourselves in communication with Prefessor; Tait, and, r

‘ 110 ‘might: judge of the precautions hitherto _employed, it was’ cmx‘ld"reﬂ uqc,e_ sary’ that ha
1 ot ‘wme o.\ thﬂ htahons on the’ wmt conste . In iaking that inspestior “had the

e M,«v,»,

-~

HaC T P S S S —




N'»,«Aaw,«-wa\ﬁ '\AMM'\WW :

?PUBLm WoRKs DLIAI‘TMLW," Isr ’\TOVFMBLR 187:, 2 o. 1 ;49 W

advantage of meessor Tazt’s -verbal ‘sug ns’cmns, ard ' althou"h the Wemther did not admﬁ: of
‘2 * landing ”’: being “made at bken'yvom, Professor Tait had the opportunity- of examining for -

~hémself the hghtmng protectmus adopted to suat the rvaried clrcumstancas of lzmd and IOLk
satmns._' S SRR .

o TVo thmk we shall best brmg the sub;ewt before the (‘omnnssxoners by ngxngn :

: Ftrst ——The documents submlt{ed to Profeﬂsor "Tait ior his consid eration with his rephes. o f;

becoﬂd -——Our recommiendations At what < we cunsuler the Commmsmnere ought to do in
ca.rrymfr I’mfeqsox Lait’s o e

i’.
{3

I —-vDoaume ss suémzt{ccl ta Pro assor I' attrand »’us repc’ces
‘ I\o. L

:Memorandum dated 14th Mar 187(: by Y‘ssrs. D. am? T STI‘VEV@O\' of pomts on whxch L

~Professor Tait’s opnnf‘ 2 15 lequeklcd in c(mned'on thh the hohtmno conductors in the
\01thern h"hthouscs.

SIN 1and stations where t.n-_*re is 1o nﬂcezsﬂ:‘) for ‘having smoLe tubes in the towers ﬂm
constriction generally. adopted $ to" have s pointed. mnductor rising - above the dome of the
“lantern’ passmo- down the outs’3é of the lantern and nmtalhcally eonnected thh it, and there-
-+ after passing down the outside'i.t: the tower to which it is fixed by short copper bats and termi-
. nating in plates of copper burie. tin the mxth at a oo wement pla.ce not far fxom the base of the
fower. See specimen sent herex th ~

Does Professor T ait conmdu .

3 -} 2. In some’ of the tower: the hgntr\mo- rad m not camed up to the top of the dome, but,
in’ aceordance W1th Profeqsor Varaday’s vecommendition, terminates ot the sole-pla,tes of the
- lantern, The joinings of. the several picces of which {he Tantern is composed must, in order'
" 1o ‘prevent, leakage, be bedded ', with 2. ‘thin ‘coating of putty or other sumlar ‘cement, &0 tha,t

metiﬂhc wnnap‘uon of the pm’trg ;s in some degree b*j(ﬁxan.

“In such a case ‘would I’rotfssor Tait consider .t{fwhmo' the rod to the’ scle-p]ate a mﬁioxent
prc»ffc(mn ? And in al eases where there 'is such -an arrangement; wounld 1t be better to
carry the rod. fo-the top of tha deme as in the mzmner Je mbed in No. s

Imci» 'Sta{zor.

In ‘rock stations st ecessuy o have snml.f:~tuues ‘pa«smrr throurrh the dome,
'moct reoently erected. rock, h{fﬁhouw towers, the. ‘conductor has" been cm'ned a,bove the dome
tumln'ztmnr ine pomt raised zhove the 51110Le-‘mbe 28 shes wn in the tmcmg :

Does ]?rofessor Tmt consx ler tals a prnper an'nng*»ment 2

"'4." 'Tn the case of Skefryvore ‘the accident at'which place has 1ed to thls mqmry, tne oonduc- J; ST

; ior termumtas at the sole-plate of the lantern, and is not ‘carried up to the dome.’

Woul«l l’rofessor Tait’ re;r;‘u-tl it as a ‘satisfactory p lactmn, if tha canductor at Skerryvom ¢

- were now carried up in the macner referred to in No..32

5 " Tho idea acted on ‘has. been that in all rock stations the conducfor should where pmc- e

hcablé, b conneeted thh Plp{;eq mmlm- to tbo:c nof ad in, No. 1, 1mmcrsod in the sea.-. - ;

Tmt thmk 1t a s:msfactory a.rmnge_ B R

6 21t Has Been “{ound at some stauona d)f‘{t‘ult, and at others 1mpmslble, to mmntmn fhene

- Iow~wa{er connections in consequence of thg viclence uf ‘he Bed.. In short a.t exposed mtuutmns' :

; it cannot reliably or satisfactorily. b done .
' Lould Professor Tmt su "rgest any other dmgn to o rcome thxs d;fﬁonlty 2

fhm.s&v srﬂdered as welI a8 screwetl fon-ethnr v

“there o special - reasois -ag

n which case it should occasmnauy be tdk(.n to:
and. curefnﬂy cleaned al e .

g Bt e s 2

.

S

I’ thm 'you lmve mwtp rehendod Dr. Faraday’s directions in iso faras yon g nq

3 Qf hmma pumts pro.]ectmrr om the dome. (when the - ecpper rod doos not project: 8 *vo if]
_v.Lhe it seemﬁ to me that he.expres ely provxdes for such a. ‘point’in’ the words 3 ¢“That-if:

the pmnt on the vane. be terminated as the hghtmno' rods usuall - gre, and {hen the.

CeemanE

14 ‘metal ‘of the lantern be’ strongly attached to; and connécted with, the upper end of the COPP

1 iod /i oa.such 2 system wﬂl be an effeetual .....hohtnmg comiuetnr.

‘r}es‘g.;hvam.»,-@»_-.%‘mr-am e gt

O VI SR N

(V.8 ~—I cannot quxLe understaml somne. parts, of Dr. Fs.radmy 8 report + becanse eertain
L “terms are employed in-it which describe gome (evidently noncenucal) wi;uncfa '
i which ‘he ordered to bé removed; and, as these are not fully described, it does
not appem‘ quite’ ‘clear what Wi 1d be Ieff; when they were removed.)

’There ean be no. doubt,: however ‘that as.the’ obgect of a,hrrhtnmtr Tod is'not mé

: fe ont injary toa building, but even’to prevent ifs being * struck by Tightuing” et 111 B
gm;t or plomts pro;ectmrr frum the metzuhc dome are necessa.ry hen themddoes'not

above it.

"

g Ju,st descrlhed are ta}\en. -

BENE Cutamly , '
But the smok e—tu'bes must hLe the metel of the dom and '111 Iarge raefallic. masses in tha

'Livldmg, be put in- good. ele(‘tne Lonnecnon mth the copper sod. T A pomt ‘gt the' top of the

smoke-tube may 3190 3 use'x'ul
o4 1 swould ‘call it neeesmry ‘unless points he attached to the metallic doms as _suggested:
(") above; but I would not oz H it @ sa.tufacto*y untxl precautwns (to be deseribed in'(5) and:

(b) below) are taken. ...
Sy Agmn I would 0}111 lt - neeesmry,” ‘Uﬂf 1t C'mnot be ¥ sfmsi‘acuory{ _unless the plates ar

of suffcient size. - Somewhat smmler plates will do in’the sea than- those requu-erl inearth
-~ Tiven a3 or 4-inch cast-iron pipe, of which 2 0. foot ¢ are always under water “will do.

6. This is'the most diffeult pm‘t of ‘the i inquiry.

n

oould poscublv hav ‘ocourred at SLerryvore if the attachments were made asiyou ] have desorxbod-

them, and if the copper rod had been eontinuous and properiy eonnected with the sea: For éven
ﬂ:mwh there ma ay not: have been direc motalho connection between ths flue and the dome, the

3 must; have been in very dese contwmt at their intersection.

“Unless (5) “be carried  ont (and. ‘the. dom" so[m“pm Iy an Engmeers proh}cm on “whic

oﬁ’er no opmxon), only very inadequate substxtn{es can be' devised + - except such as'involve great

ey

SRS S AL W e TYs WAL P Y

N SIS ST B R e

xpense, viz.,’ makmg the whole_ereotion of metal, or- coating it with sheet :metal; or lat 1eaa

swrounding ittwith alsort of eage of stout copper rods, Such devwes would not prevent th
: buﬂdmo—s bem" “ struvk by li frhtnmf* 2 but they weuld ensure its safety ’

: T}us is' o matfer of ‘mmparahvp md;ﬁexen(-e, ‘The phimvum is of little use except to
prpvent oudm’tmn of - the copper point.’ ‘But' a’two prih z‘oe'pronﬂ"f'd fork might he better tha

‘a single point, inasmuch asif it were struck by & flash, it 18 fmprobable that all the points woull
“Le melted, - Thus ‘while & smrrle pomt nnmt b@ m.pm 13 in efﬁuem,y a muitxple paint’ s
unthl y to be so impaire ui. .

%From‘Messrs. D xde STFVL‘"‘I»SO ‘,urctary of the 1

fﬁ"dated 1%th July 1376, No. 3
D vrrxe our late visit o the lighthauses with Professor Tait on the subje{‘ of thunder rods

.i];e made certain suggestions \xhxch we think we should get: auﬁwmty'to carry buf at Skerryvor

at ohge, and we! have to. request the Commissioniers (o give us authority to have this don: }nr‘

sﬂn&.ﬁ g some ‘one to Skerr, yxore. mt L the  necessary copper rod to fcrm the cennncuons»

g e , ’ .D.and T.. ST}‘VEVSO&, 1o Ins
Tnstrugtions by Messrs -2 duted 20t fuly 1676, N

: Tu E\ITY feet ‘th mch fod wm 1

¢ ahova it o terminate in two pr)mfs "This piece of :md to be me‘mllixmlly eonnected with astiagal

‘ zmd cornice’ plate of hnfern also wit d,)me' and with top of lightning’ eondus

Kitchen smake~p1pe to be motaﬁ ¥

1 .1 m(h broad aml Yinch thick

. The stars Pips and inmon gr

.wue-rope taken down insids of - mw .
Jadder.  This ropo should be _conne,

“hottom of dadder. o
"neeuvfi for this i,
a‘*'*e}"w i
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'R 1877, No. 1,740

* of Noxthern Tighthouses in 1859, fally deserves the epithet which I conjectured to bo applicable
to it, and which I gave to it in my answer to query 2. .~ - L R L A P

d“?l’f"e low.water level. The endofit - .7 ¢
q“th@‘ &3 at nearest point, orintod. .-

in any fespect the statements made in my report ;. but ‘the inspection of the localities has
suggested one or two additions, which I now give fnorder. -t il owea i o

HIRRIC U e B R e

L entirely from the tower

+tainch rog » about 10 fect ma .

T At ect may. Cantyre) built on the top of a rock, and " especially when part of the building is led down the -
side of the rock in the ground. -I do not consider. that a sufficient * earth ”’ ig afforded by -

* copper plates buried in the .scanty soil on the top of the rock. = These should be removed,. and -

the copper rod or rope
© with the sea. e T T e R R e B e g e
" Query 2.~1I noticed the almost entire absence of points on the domes of the lighthouses T".

gm0

EIE NI S B be oeded
iy ineh od, 517 9 jyche R

1 tanks iIiSide [}

‘mth ‘,‘?O ‘FOinQ to be fixed to tn“p bf kitéﬁﬂﬁ -

‘ hc;nnect g T e el '
Tho botton of ALY somper clips o each etber, snd to vz |

. examined.  On_this point 1 strongly press my former answer. “Such points can beeasily.
" serewed into the metal, they cannot possibly do harm, and they may. be of great use, ®: -t

ineh?,g,pper ml Wt h ‘ oke i'\(’ :."t
. w0l der 0 b token and ith the smoke pipé » -

DA say G screwed ends
12 nght and left

A fuch e serews, also coupling:
N Tews for fixing rod, &c., to lauter .

e Bl oo g oo G 8T

" incidentally st the 'bveginmfng of this letter. -

" Acting on_the recommendations of Professor Tait as set forth in the foregoing opinions
*and as more fully esplained verbally in the interviews we have had with him, we have, by the
ditections of the Commissioners, carried out the connections requisite for protecting Skerryvore -

tower against s

- stances admitte X X . .
Commissioners considered it proper to order them to be. carried out at that station also.. .The

‘towers at the Bell Rock, Chickens, Whalsey, North Vast, Skerryvore, and. Sanna:will require’

e e R By

Ty

£, G. TATT, datod 23th September 1876, "

“yed during our cruise, we advis
{19, several protective arrangements ub
“,mﬁ _given to the Tunspector W
"% and the same arraugements £0 T
e hope you will find that they earty = - o

et

o sha.llr he e The in\’aluabl;a, Services réndefed by thfhbﬁsé foﬁéré,‘ e
“icners ag to t ‘yocks, or islets,” or prominent headlands, which: they: occupy, renders the best means “of pro-
LR &0 ffl!‘ ‘ns

& Maxwel] |

lad to got (quite at your-.. .-
8 precautions .they should -7
Liarities of situation "
138 had the subject before tho. @ o

T out at the
- tecting them from. lightning stroke a question of paramount “importance in lighthouse manag

; of the subject of this reporp e

S L L e S e S ST d e s e : e R

8 Professor g magp (e 0 |
[ R »‘, 0 IQSSX‘S, 1?_"11"1" T‘ r'wE‘VE\{S . R o L 7: R
: No. YENSON, dated 16th January 1877

P

IN fooordasie - oi o " om o bo ot

ccordance v . " One point refnains to be notic

Noeo r4anee with the v o O i O polntremadas o b
el R ior ctotions, having sufficient surface always.under water, involves gineeri iffio:

i of 2%th September 1876, T now make ... rock stations, having : ¥ i s an enginoering diffioulty

of memorapdum ” sent you .-~

o Lo el A

& » - . » RN c s S
i x{,;;:l@?ﬂ Oarrxpd out at Skerryvore geemn tp P
oo MRS T %pects dven excossive. e ]
10 lightning rod, where it
led into the sea,” without saymlg& .- . o
13 . t(.) b‘d inlmersed_ ! Il‘l my’ rel‘jl(’)l D
Pipe, of . which 20 fect or £0 8T
@ this s not provided, the to¥®
the precautions already t :
¢ of phenomena which may - -
ng gea-conniection -

S0 EpiNBURGH, o S
23rd January 1877, < o ot

chis all that 8 Tsa'd beto

As we weys 53 Depaxtment o

unable {5 ] Blier’s pmt‘fling 6 lnats

Trobable en

‘ B at Db Heartach, sod
\0 conductor at Skerryvore formerly -
and the ladder (though notm
' he tower to thes
af formed p
tifis probable
a0lscharge of electric
sn mads with the sed,
dition, the to
under query

parts of o
° been Pmll’@rljri'lsdtl'mg of w
:be?n__?__done inside ths

- :'Until ihe

" o District Engincers.
"' To the Consulting Architect.

that no dams
ectricity would

ually ’prqteeie ¥
¢, It is this pr
commended by C

! 8t the rocent me
cond.—The *ye gt
bihouse in'the Tsle of 1

B

~r s AL AR AAA

Novam 181, To 170 V.

"Pupuic Works DrparTuENT, 21sT

" Third.—My visits to several land and rock stations last summer have nob led me to altor

Query 1.—Where the lighthouse though “called 2 land "étz{’;i(;n"isv(lzil;é that at Sanna off

‘led down to the ground and properly connected with it, or (still better)

Queries 3—7.—1I have nothing to add to my former answers, except what has béen given
i IL:Récdmhzen,datibns’: é‘{: cbﬁseéz{éncg_ of foa;egbikb fopi-rjzi@h\s’v by meessor ‘Te_z‘z't :

ach a visitation “as that which occurred on 2nd February 1876, and as circum-"
d of the same appliances being conveniently introduced at Dhu Heartach, the -

-special consideration, and will be afterwards reported on. - -

i * 3 B IS .

! . * - - fo S o e . : NPT
‘and the almost invariably is olated

i

ment, and therefore we consider it unnecessary to add a single remark to enforce the importance

.‘L .n::;’-v,

d, the diiﬁéﬁlty of ' ix‘i:'xihtéinin‘g:'a' "‘;‘vSea‘.lco_rihégti;)r’.{” é,t- —exi»bée&, 0
that has not been overcome.. But as ‘ the precautions that’ have been taken ‘at Skerryvore are
guch as will, in Professor Tait’s opinion, * prevent. damage,” the consideration of & more per-
fectly satisfactory and lasting sea-connection may safely be delayed for the present, and will be
dealt with in the report on rock fowers to be afterwards submitted to the Commissioners. : -,
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* Circular No. 66 Pliblic Works.
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GOVEI{I\ME}\T OF. II\DIA

PU BLIC “ OBKS DEPARTMEI\T.

“1 CIVIL WORKS _ o
stcellaneous. g;{ AR
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The Governments of Madras, Bombay, Bengal,
North-Western Provinces. and Oudh, and
Punjab, in the Pubhc Wost Depart.ment o
Geveral Branch. R

The Chief Commissioners of Central Pro-
vinces, British Burmab, Mysore and Coorg,
-and Assam,

The Resident at Hyderabad... 1 .

The Agents to the Governor General for Central R
India and Rajpootana, - - ‘ L

The Suaperintendent of Port Blair.
The Inspector General of Military Works.
- The Principal Thomason College.

Tue Revenue, Arrnculture and Commerce De-
partment. . . L . !

Dated *mu, November 7, 18777
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