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frame by two % inch screws, and the castings are to be connected .e to the palm at top of cach "
two } inch screws. At the four solid angles of the cornice ra ed with each other the oy nch sash
21 wire gauge copper, are to be fitted as shown. These pip c;irwatter Ppes 1inch diame;: Hlaps by
frame, and are to be fixed thereto by two clips of No. 17 wir 0 boled down one sid oo,
?‘dlscharge over the cdge of the sole plates, to which they ar: a%&ug: Copper.  They areet Oia:%h

he cornice is to be recessed to flush the cast-i reaiso tobe secy 0 he bent
ast-iron  rafters hereafter spe red by & double clip.

to it with two } inch screws in each cified, whi
. » Which are
to be ﬁXed

Rafters —Thfz rafters, Yvhich are to be of east-iron, are to bg giol s :

of the form shown in the section. They are to be fitted at t} be et in numbey for th

plates ; at top they are to have T formed heads, and to he Z otom £ the recess in ¢ ¢ ntern

serews in each rafter. The top ring isto be of good mallea,'bl‘:I eid t0.tho top Ting by t}\l\e Caornice
ron of the f 0 %

shown, and in one piece. he form ang & - inch
mensions

Roof plates.—The roof plates are to be of the best galvani
outer roof to be No. 14 wire gauge, the plates of the inner rmi'ed chareoal jron 5 the o]
outer roof are to be fixed to the rafters by % inch co 0of to be No. 17, Dates of the
serews with round heads, all 3 inch unter-sunk serew e plates of the’
ads, ¢ es apart, and to the malleable ; 8 to the corp; °
bolt in each plate which will also pass through the inner ventilate 1OR £0p ring Yy 4 3 1
bolts which sccure the top of the ridge covers as hereafter Spe;l;l:gd the inpep dome, auq
are also to be secured to the rafters and to the cornice plates by # i + Tho plates o ﬂ; 14 by the
- ¥ +%s nch roungd ¢ innep
4 inches apart. headed gopgy, E%f
. . Ys a‘
Ridge covers.—Ridge covers are to be made asshown. They are each to 1, out
by four 1’¢ inch screws, and at the top they are to be bolted to the malleal 10_ e fixed ¢ the
jron bolt, which is to pass through the ridge cover, inner ventilator, roof ’19 ron i g Yafters
all firmly together. Plates, and
Ventilator—The ventilator is to be made a3 shown in the drawip )
. . o
copper of the weight of 3} 1bs. per superficial foot. The inner ventilator 188, and of the he
at all joints, and tobe dished at the bottom to fit the cone of the top rin tls to be carefyy] 8t ghogt
b? tho copper and iron bolts already gpecified. The hemispherica) cag ?whlch it 3
picce, and it and the outer ventilator are to be revetted to four copper 12 18 to e riseq 8
3 inch. which are to be bent at foot to fit the angle of t Sraps meggy i ou
) ' &
8 he outer roof plate Suring 1 ;

afterwards rivetted. % 0 whicy th
. ey are to y
)

T3 L ineh
& and biug

Glass.—The lantern to be glazed with pl
plate gl
not less than }inch nor more than 1% inch thick, Ag;m of th
The ugllass is to be free of strice air bells, and othep bleejlej";e of X
arallel. 0 i
P eS 803, and hot} face e furnigheq,
. t;)rm panes.—Two storm panes glazed, are 4 b S are to ho strictly
of spare glass are al: : » &r¢ 10 be farni imj
glass are also to be furnished for each, urnished similar ¢4 4 Dattern, T
* AWoscls

81X paneg glg,

 Blinds.—The Lantern i
. . ern is tobe fitted with blinc
best spring rollers ¢d with blinds of good .
tho cloth :f : b-I . They are t? be mounted so that when doxgvn t}‘inble%hed linen, mounteg
, each blind overlapping those on each side of it 1 inch €y may hang cloge togeth eon th;1
ch, getaer wit

All the cast-iron work i
19 to be left as cast, th
exceptall it : , the surfaces being ¢l :
be filed on thelegwizrfz:is’fib::hmh are o be carefully chipped andb EI:(ain a’;‘i piarp in the angles
o the ; ing surfaces. Al boltsand nails to be ¢ ' s elips aro to
eads, except those otherwise drawn or specified 7 tumel d allare 1o havo

T e

e e e T il I
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Painting.—The whole of the iron work of light-room and lantern is to receive three coats

of red lead paint. ,
The whole of the work to be done to the entire sasisfaction of Me
Stevenson, Civil Engineers, who are to have the power of rejecting ma

which, in their opinion, do not fulfil the terms of the specification.

lantern to include fitting wp in the workshops of the contractor, and packing

India and delivery at a Railway Station.

The whole to be completed within four months from the dat
not completed within that time, the contract price ghall suffer a re
per day for each day after the time stated. - '

Should any dispute arise between the contracting ‘parties as to thff q_u&hty _of the @ater-ml .
the workmanship, time of completion, or a8 to the true imporb and meaning of this specification,
and the plans or drawings relative hereto, the same ghall beand are

Moessrs. David and Thomas Stevenson whose decision shall be £nal and binding on all parties.
(Signed) D. & T. STEVENSON.

ssrs. David and Thomas
terials or workmanship

for transmission to

o of acceptance of the offer, but if

EpINBURGH,

6th September 1863. ’
g up lanter® and apparats for Cochin and Hope Island Lighthouses,

Stevenson, Civil Engineers, Edinburgh.
le to unpack all the boxes and arrange

Instructions for, fitlin
by D. & 7.
to fit up the lantern it is desirab

1. DBefore beginning
lowing marks.

them in the order of the fol

2. Light-room.-—-The'plates are mark
thus —‘-"/"/’/ and so on.

od with figures on the inside of the flanges of .joints

3. Soleplate of lantern.—The sole plates of lantern are marked on the inside 1, 2, 3, &e.,
corresponding marks being made on the light-room plates.
ed at topand bottom thus ‘ soraice

4. Sash fmmes.—-The gash frames are mark

marks to correspond peing made on the sole and cornice plates.

| < sole plate.

5. Rafters and ridge covers.—Are marked on palms at lower end and T at top, as

also their fitting picces on cornice and top Ting: ' -
6. Roof plates—Are marked at top and bottom having corresponding marks on cornice

plates and top ring.
w. Hemispheres of dome ventilato
ponding marks on the ribs.

w. Blinds.—The plates fo .
cornice, the fixings for rollers are on their places. ‘ . |
9. Ventilators in light-room,—-The ventilating boxes are marked, and have corresponding

marks on the light-room plates. ) |
10. The lower flanges of the light-room plates are to be bedded on the top of the tower in

red lead putty and the joints of the plates should be filled with rust cement from the inside, a space
having been left for this purpose s the edges and fitting strips of the side flanges should be coated

with white lead before being put together:

»

p—Are marked on the supporting palms having corres-

¢ fixing blinds to are marked and have corresponding marks on

The price for the light-room and

duction at the rate of £1 sterling

hereby referred to the said

S
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11. The sole plate of the lantern tobe bedded on the top of the lich :
ght-r
putty and the astragals bedded on the sole plate in a similar mannert: om With red lead

roof should also be bedded in putty. The rafter covers of

12. Four ventilators have been supplied. These are to be fitt
: : .. ed on the Lioht.
marked, holes being cut in the wooden lining when it is erected for the h!:znl(;e light-room plates ag

13. The lining should be of well seasoned timber, of a quality suited tie;l )

14. In glazing the lanterns the panes which have their points downwards : climate,
propped up nearly as high as they can go by slips of lead put under the of ts ould be pa‘.cked or
their triangular form they would jam in the frames and would rup 5 grea,tp _nks, as o'thermse_ from
any great variations of temperature. Care should be taken while glazing ﬂ:lﬂ of befng broken by
the glass or astragals. The brass slips for holding in the panes are ¢ ab at there s no damp on
being screwed up.  Care should also be taken in putting the lant 0 be bedded in putty before
all dry before applying the putty. - ° ern together that the surfaces are

15. dpparatus for Cochin.—The apparatus consists

nate 270°, and is to be placed on the table and pillap in of a fourth order fixed light o illumi.
have been sent.  The fountain is hooked on the R fcra,t.e
placed on the apparatus framing for this Puri) ose. 8 framin

16. Apparatus for Hope Island.~The apparatus is g, f
ourt

machine is in box No. 20 and is in one pj h order revolyine 1:

: In one piece, and the englog evolving light. The

EPP“;?J;}US ?tnd tl;f 1:‘0"01 g ca,rrlz.lge on the top of the mach? 4 sketch shews the lowest

any difficulty will be experienced in fitting the whole in th ]'n‘;l%se, 50 that we do not apprehend

17. The lamp fountain in this ¢gge ; e light-room. en
R ase 18 placed
attached to it which leads t on the top of th
on the setting of the apl?&r:,t:scon’?t?nzlevel fountain, keeperspinto wi)?:}?ill;aftus’ and has a tube
he O Q . e fountain can 1, 18 tube sit fix

of tube which will shut off the of] 1 e turni s are fixed
3 th urning rou H

has been filled the top screw sho €0 remove the ger. g round the slide at bottom

®W on top of fountain,
. uld be carefy)] D ol fountain, Wy )
take its own place by screwing home the fixing SS;rSCreWed home, The constant lcvzlnfthe fo.unta.m
18. 'The height of the top of by _ ew of connecting tuhe into go ountain will

"
epparatus, and in replacing ting of apparatus.

No. 21. Three lamp fountains
g on the blapk side, hooks being

(Signed) D, &7, STEVENSON.

D_zrcctz'ons Jor the .Kichers\of
be hestoweq in k

. Lightlouse.
€epin g

directiq
Metallic Reﬁeclors L 8 may Le

always be carefy]]

Lighth()u

' N .

cular care shoy]g b-z td;f:zdtznth 3 feather op 0:’;:: {fiﬂetzthc reflectors are employed, they should
for gritty Particles, Wit at the chamoig sking IISec;l ; rush.before being burnished ; and parti-
teflectors, _ out gye 1n rabbi

h precayt ng them be perfectly free from dust

process will only tend to scratch the

lons the cleansing

daily, patient, and skilful application

» beginni : .
If their ustre }, band. g ng at the centre, and gradually working outwards

am . .
impa) ecomes dip P Or Wet substance should ever be applied to metalli¢
Pable powder, N
» %8y be

» 3 little Prepared rou
emp

ge, of the finest description, in the
loyed on the chaxnob ?

is skin as a polisher.

-

prism of the |

et 2 o et Sy
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' v tly become covered with
v » lojn unused, and have consequen
pare m allic reflectors have long lain un. » | . i y e e tho flm o
a th ka sa::imd ekt‘ ;c" g of oxide, rouge mixed with oil may first be aPlIf ied ) tme Vs a.hl film ef
o wal :) ;l \ ouge sh:)uld be dusted on, and the reflector po ished in the usual man
oxide ; after which, dry T z | o ner

mith 8 ey ond 50" chamels 0 i where glass lenses oF prisms are used, they should

Glass Lensesor P "‘1: nf;:;;—f::e(l{liiio;::: by a feather 0T othex: soft b;uShi znd tlll;;lh:ug;esi
be elecaned every ‘?ay’ j"emb from anything that would injure the pol{slf of t.e. g ::. - the glass
with 3 soft chamo.m skin fre® 1‘tobea washed with & linen cloth steeped 1n.sp1r1t 0 'v;me, ;rﬁ -
becomes groasy, .lt shou'd ﬁrfl dry linen rubber free from all dust or gritty part;c ez, a? 1;3, Ii
e s w;ith ’ :)ﬁ :L' I; skig The rﬁbbers used for the glass work must also be free iro
rubbed with a fine chamol .

grease. It may sometimes be necessary o
any deficiency of polish which may occur; bu

will seldom be necessary: he lamps is to be kepb clean by polishing: witlf ﬁm.a rotten-stone.
Lamps—The brass worls of e tely in the focus of the illuminating apparatus,

that the lamps 76 aCCUTBEY L T o ined in conformity with the
e should t a]:‘en ch that a proper height of flame 18 ma\.mta,me(}1 in :Ocannot b{: maintain-
and that th;-ﬂgwlf ‘ (;2 11; sf":amed and hung up in the light-room. If the flam
diagram, which should - 1

ine W t this is due to
i ately examine hether or 1o : :
ed to th ndard heigh he k r should jmmediate y' ' or ] o b
ed to the standard heig t, the keepe ¢ of proper fow of oil, er any mfperfectm? in the wmkts to olt .
want of cleanliness of the burner, wan o Pvatly raised, duri ot oo

i . The wicks ghoul . . s ey
or tho draft of t}le la,:n pﬂ(;llllf(l:::lyof% inch above the purpers—a height which should not be ex
minutes of burning, 0 &

b min i i i H d to
inutes before the time of hghtmg y an
n A z nd lamp ! h 1 hou d turned on ten 1 : - o e
' nr av lﬂa ws o OIIidSbO tlurn:d off ten minutes before the time of extmgulshmg Th

" v it shou e
preve t overtiow 1

a once dur ight, W 1za oil is used; bub they
r i ing the night, hen .co Lis ;

Argand lamps are generally trimmed hid : e tion that it i .

ire 1 with sper ndication tha s required. The
require 1t oftner W1

m. A sinkiog of the flame 13 t.he idicaton 1 on caired, e
1 1' mps being all constructed o Sive P
i hanical 123
compound wick mec :
four times the quantity cons

umed), the to be touched when colza oil is used. When,
whole nig
good order the .

-shout the wicks requiring | ‘< 15 done by the trimming

. " tw l:): sinking, the lamp must be tnmmed;1 t;m;::ock o an)& Sk out the

however, the flame 18 561 oh air spaces of the burne® and useC 50 ° ted by a single central
hooks, which are passcd up tI° all cases where the apparatus 18 11111‘1m1:1?,n theylirrht-room vith
charred wicks Piecemeal' . ;ed and ready for lighting shoul-d be ePOI:" oith tahe burnt;r, and
buraer, & 3P¥°8 bur;:e: i:r::;y at once be applied shoul‘.1 ani?;%l %fl Vgvzod.i:’burning: order, in case
the Liverpool of rking of the puzz .being used a night, the charred part must be

i the wo
ing should interrupt e
:uy::] ;)negcut perfectly smoo?h and level ;

b i irecti ust be
cut away before they are ‘reil s for tho mechanical lamp, the following directions m
. mp— ed
In moking new P¥

i 3} inches, and steep it in
ini cut a piece 10% by
ing the skin %3 tho res tdes with cotton waste, preas
e o I;:;Z?gafter clowoig i e hg}t]tl mft:)ro:h:(:cl:'ezg?f the press. Bring down
1 ur. ot ] . rate wo
o (;1 ol Z;] Il:;nner. taking care to p‘lmc:ol:lz::iime Zhan one hour should be taken to bring
it in the usu .

over al . ‘1 the press before it is
the press very slowly an eq:}‘:llikin should be allowed to remain oné hour 1 p

. thereafter
down the press s

' i ing lights or to
finally placed in the chambers  machinery i8 cmploged to prope] covolving lig

ighthouse? wher : tine surfaces should be
Machinery..—-ln all,:‘;iﬁl & be kept gerupulously clean, 'and all ?rorkmg \
<0a] lamps, )
work mechanic?

regularly ond carefully oiled-

. ot go W
machine does TO¥E% tep i8
:ée:}::ld of the fy-shaft of e (;‘oo;sﬂe;z oil-stone ;
that encrally be smoothe® 0 rkman. o
fiy-shaft caJnfthe damaged one sent t0 3 proper wo ~ '
Le put 1n an .

well-managed dioptric Lighthouses this application

11, and there is 00 very obvious cause, it will generally be found
ell, al

« cutting.”” The footsteps are easily ghifted, and the
but if it be much injured, the spare one should

to use a little fine rouge with a chamois skin for restoring -
0

: ks char but slowly, and the lamp should burn when in |
ick
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' gularly cleaned ey

1 lantern should be regu
indows of the : \
Windows.—The ‘:0 remove gea-spray or othe.r obstrupml)lns ;c)o the pa,b
water when necessal'y»h uld be rubbed during the night Y«hen they become ¢ .
the same reason theyk ] oers should take care, by opening doorg op otherwxse, to

. (1) h -eep 5 i ) |
Cemanle: to ?ngire the proper burning of the lights and preyent ¢,
supply of air

ery day, and Washed with
sage of the light, ang g,

scured by condensation op

admit g sufficient

ndensation, T, storm-panes
; i i f accident,
cept in readiness for immediate use, in cage o
should always be kept in readi D.&m, STEVENSON,
CivilEngineers, Edinburgh,
Orper THEREOS, 30th’ August 1836, N, 2147,
No. 676. - 1. A CopY of each of the Papers
\ CIVIL WORKS, No. 99. ..

xeceived with ¢ foregoing Jetter will
. be 'furnished to the uperintending
Engincers of the 1st and 7th Divisions i contmua’ciop. of the Orders of Govern-
merolt No. 2,454, dated the 4th August 186, ‘

2. The Superintending Engineer of the

1st Division Will submit at an early
date the required estimate for fixing the ney lantery on th

¢ Hope Islang Lighthouse,
(True Extract)
(Signed) CHARLES A, ORR, Colonel, R, E,

Secretary ¢, Government.

To the Superintending Engineers,

s Superintendent of Marine,

1st and Tth Divia?ons, with Pla;xs.
»»  Marine Department, - ’

) Exd. s, T, Augustiy,
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